
In recent years, the clinical applications in dental pros-
thetics have undergone protocol changes regarding

the new technologies and methods made available by
scientific research. Impression taking is an important
technical step in the overall procedure of creating a
successful prosthetic object.1 Because of the enormous

variability of clinical cases, it is not possible to use a sin-
gle method or impression material for fixed prostheses
and therefore each operator is confronted with numer-
ous techniques – both conventional and innovative –
and must be able to adapt the most suitable one to the
specific clinical case. 
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Purpose: The aim of the present study was to evaluate the tissue retraction and gingival healing in pulsed laser
(diode 980 nm and Nd:YAG 1064 nm lasers) gingival retraction in comparison with the conventional mechanical
or surgical techniques (double cord and electrosurgery). 

Materials and Methods: A group of 103 adult patients, 45 women, 58 men (mean age 42, range 19 to 52 years)
scheduled for fixed and implant prosthetic rehabilitation was recruited, and four impression techniques were com-
pared: the double cord technique, the electrosurgery technique, the 980-nm diode and the 1064-nm Nd:YAG
laser technique. Patient were randomly placed into four groups according to impression-taking technique. Thirty
impressions were taken in each group, for a total of 110 elements each. The preferred impression materials were
addition silicones (polyvinyl siloxanes) (2nd generation). The outcome was measured by the bleeding index (dur-
ing the impression taking and after 15 days) and gingival retraction (after 15 and 30 days). 

Results: Compared to the conventional techniques, both laser techniques proved to be less aggressive in terms of
absence of gingival bleeding (99.2% vs 92.7%). There were also fewer cases of gingival retraction than with the
conventional technique (2.2% vs 10%). 

Conclusion: This study suggests that the laser technique can be valuable for implant prosthetic rehabilitation.
While both the conventional and laser techniques are satisfactory in achieving gingival retraction, the laser tech-
niques may be less traumatic to the periodontal tissue.
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In order to obtain correct retraction of the gingival
margins, the ideal condition is a state of optimum peri-
odontal health, ascertained in advance.2,3 However,
each operator must deal with the risk of gingival reces-
sion, a major problem which may cause work delays or
even functional and esthetic failure, meaning the pros-
thesis must be re-made.4-6

Lasers first began to be used for prosthetic applica-
tions just in the last few years,7 and their application on
gingival tissue was made possible particularly by the
use of flexible optical fibers (the most commonly used
diameters range from 320 to 400 microns for pros-
thetic applications), ensuring high precision of laser ac-
tion at the crevicular sulcus level. Sulcus conditioning
with laser is an innovative method in the process of
restoration with a fixed prosthesis, and the ever-in-
creasing operator interest in its atraumatic properties
has made its development possible.7

In the medical field, diode lasers are widely used in
many areas, from diagnostics to surgical applications.9-11

The diode laser, with 980-nm infrared emission, was in-
troduced in the medical field during the last decade on
account of its specific wavelength, which allows treat-
ment of oral cavity soft tissues with optimum cutting
and coagulation properties.9,10

The active medium of the Nd:YAG laser is an yt-
trium-aluminum-garnet core, doped with neodymium,
which was introduced in the dental field during the
early 80s.8 It is used in many medical areas for soft tis-
sue surgery.

Given this background, the aim of the present study
was to evaluate the tissue retraction and gingival heal-
ing using pulsed laser (980-nm diode and 1064-nm
Nd:YAG) gingival retraction, in order to assess the clin-
ical non-invasiveness of this technique in comparison
with the two standard conventional techniques of dou-
ble cord and electrosurgery. 

MATERIALS AND METHODS

During the period from January to December 2002, a
sample of 103 consecutive adult patients, aged 19 to
57 years (mean 42 ± 9 years), was recruited for the
study at the Oral Rehabilitation Service of the San Raf-
faele Hospital (Milan). All the patients underwent pros-
thetic and implant prosthetic rehabilitation of the
anterior and posterior dentition. Patients with pace-
makers or severe systemic diseases were excluded
from the study. 

Before starting prosthetic treatment, the patients’
periodontal status was examined according to the Loe

index12 in order to determine the degree of periodon-
tal inflammation, and according to the periodontal
treatment need index introduced by Ainamo.13 Briefly,
the Loe index is defined as follows: 0, total absence of
gingival inflammation; 1, slight variation of tissue color
and form; 2, evident inflammation and bleeding ten-
dency upon probing; 3, evident inflammation and spon-
taneous bleeding. The Ainamo score index is defined
as follows: 1, absence of pockets and absence of calcu-
lus/slight bleeding upon probing; 2, pockets < 3 mm,
calculus and subgingival plaque; 3, pockets > 4 to 5
mm; 4, pockets > 6 mm.

Based on the Loe and Ainamo indices the patients
underwent the following therapy: no therapy (n = 31),
scaling (n = 46), supra- and subgingival scaling (n = 26),
more complex treatment (n = 0). Scaling was per-
formed using ultrasound as well as manual instruments
(Gracey curettes 5/6, 7/8, 11/12, 13/14, MEDCO In-
struments, Crestwood, USA). 

Patients were randomly allocated to four groups
with respect to the technique used for gingival retrac-
tion. Randomization was performed in blocks of 10 pa-
tients according to the location (anterior or posterior)
of the impression. The assessed techniques were re-
traction cord (A), sulcus conditioning with electro-
surgery (B), sulcus conditioning with 980-nm diode
laser (C), or sulcus conditioning with Nd:YAG laser
(D). For each technique, 30 impressions were taken:
20 impressions of 3 anterior elements and 10 of 5 pos-
terior elements. The prosthetic phase was thus carried
out on a total of 440 dental elements. At the end of
the preparation, the elements were temporarily
treated with resin products, cold relined with Dura Lay
(Kerr, Romulus, MI, USA), and then finished to stereo-
scopically ideal conditions. 

The impression materials used were addition sili-
cones (polyvinyl siloxanes, 2nd generation), and elastic
hydrophobic materials (heavy: high-viscosity polyvinyl
siloxane; light: low-viscosity polyvinyl siloxane). The
two-phase method (putty-wash) was employed.14,15

Protocols described in the literature were carefully fol-
lowed. Before an impression was taken, plexus anes-
thesia with 4% articaine and 1:100,000 adrenaline
(Ubistein 4%, ESPE, Seefeld, Germany) was per-
formed. 

Impression Technique with Retraction Cords

Two cotton fibers of different diameter are used inside
the sulcus before taking the impression, paying particu-
lar attention to the force applied in packing the retrac-
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tion cords. The first cord has a smaller diameter than
the second and is inserted into the gingival sulcus and
positioned in the undercut, while the other is inserted
closer to the surface and is then removed, according to
the protocol during the relining of the impression
itself.16,17

Sulcus Conditioning with Electrosurgery 

An electrotome (Dento-Surg 90 FFP, Ellmann Interna-
tional, Oceanside, NY, USA) was applied using only the
cutting current. The point of a thin electrode was in-
serted under the preparation margin at an angle of 30
and 45 degrees with reference to the tooth axis, open-
ing the sulcus with a circular movement around the
dental element. Then the protocol required preparing
the element toward the apical for 0.1 to 0.3 mm to bal-
ance the obtained gingival retraction.18,19

Laser Techniques

The types of laser used in this study were a semi-con-
ductor or diode laser with a wavelength of 980 nm
(Dio-Dent, Wintek, Caesarea, Israel) and a solid-state
laser, the Nd:YAG (Pulse Master 600 IQ, American
Dental Technology, Corpus Cristi, TX, USA). Optical
fibers with a diameter of 320 to 400 microns were
used according to the following protocol: diode laser
980 nm, 2.5 to 3.5 W/CW; Nd:YAG laser, 2.5 to 4.0
W, 25 to 40 Hz, 100 mJ. The optical fiber was in-
serted inside the crevicular sulcus to a depth of 1.0 to
1.5 mm, and a circular movement was made around
the dental axis for 15 to 20 s. 

After impression was taken, the patient was in-
structed to use a mouthwash containing 0.2% chlor-
hexidine for the following seven days.

The investigated outcome parameters were the
short-term gingival recession at 15 and 30 days postop-
eratively (always evaluated by the same operator un-
aware of the impression technique used) measured
with a periodontal probe, and the bleeding index, eval-
uated just after the taking of the impression and 15
days later.

Statistical Analysis

Descriptive data are reported as the number of obser-
vations or percentage. Comparison within and be-
tween groups was performed with the chi-square test

or the Fisher’s exact test, as appropriate. Significance
of multiple comparisons was adjusted by the Bonfer-
roni correction. All p values < 0.05 were considered to
indicate statistical significance (two-tailed test).

RESULTS

Figure 1 depicts the baseline periodontal status as 
assessed by the Loe index. No difference occurred
among groups with respect to the distribution of the
Loe index or therapy.

Figure 2 shows the distribution of the number of
gingival recessions in the four groups at 15 days: 7.3%
for the double-cord technique, 12.7% for the electro-
surgery technique, 1.8% for the 980-nm diode laser
technique, and 2.7% for the Nd:YAG laser technique.
At 30 days, only one gingival recession was observed
on an anterior element in the double-cord group (45-
yr-old female, dental element 13).

Significantly fewer recessions were observed in the
laser groups as a whole (5 out of 220) vs the conven-
tional technique groups (22 out of 220) (p = 0.002).
No significant difference occurred between the two
laser techniques or between the two conventional tech-
niques. Tables 1 and 2 show the distribution of the gin-
gival recessions by dental area at 15 days and at 30
days, respectively.

Figure 3 shows the distribution of the gingival bleed-
ing by group that occurred during impression taking:
14.5% for technique A, 3.6% for technique D, and no
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Fig 1 Distribution of the baseline periodontal status according to
the Loe index.



bleeding for techniques B and C. At 15 days no in-
stance of bleeding was observed for any of the investi-
gated techniques. Table 3 shows the distribution of
gingival bleeding by dental area during treatment.

DISCUSSION

The aim of this study was to clinically evaluate four
techniques relative to impression taking in fixed pros-
theses in order to compare their traumaticity to the
periodontal tissues, and in terms of establishing the
preparation margin of the treated dental elements,
while simultaneously limiting the cases of gingival reces-
sion. 

Gingival recession was investigated because its oc-
curence can cause the failure of the operating proce-
dure (Fig 4), consequently requiring re-preparation
towards the apical of the dental element and the repeti-
tion of the impression taking step.4-6

In the present study, the laser techniques were capa-
ble of correctly conditioning the crevicular sulcus, both
in terms of vertical and horizontal dilation (more easily
obtained using the diode than the Nd:YAG laser), yield-
ing a correct reading of the preparation end line, which
kept the invasiveness into the periodontal structures to
a minimum (Fig 5).

The laser techniques have also been proven to be
valid in patients with gingival bleeding tendencies, and
efficient in terms of treatment speed and patient accep-
tance due to low invasiveness and lack of pain.9-11

In this study, an advantage noticed using laser tech-
niques was the less aggressive effect on the periodontal
tissues (Fig 2). Moreover, plexus anesthesia by infiltra-
tion was not always necessary; treatment time was
lower, and it was possible to obtain hemostasis in pa-
tients with a hematic exudation tendency using the
diode laser (Fig 3). 

The main disadvantages essentially consist of a
smaller horizontal opening of the sulcus noticed with
the Nd:YAG laser (tendency to tear off material be-
yond the finishing line, if natural undercuts are pre-
sent), and higher operating costs. 

The conventional double-cord technique yielded a
correct reading of the margins of the dental prepara-
tion (Fig 6) and lower operating costs. However, the
major clinical disadvantage was a relatively high inci-
dence of recessions, particularly in the anterior area,
and a higher tendency to bleeding in comparison with
laser techniques (Fig 3). Moreover, the execution of
the technique is rather complex. 

The advantages of the electrosurgery technique are
good execution speed, low costs, and optimum coagu-
lation (immediate bleeding index = 0), while a relevant
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Fig 2 Distribution of the number of gingival recessions in the four
groups at 15 days.

Fig 3 Distribution of gingival bleeding during impression taking.
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Fig 4 Gingival recession (male, 53 years old, anterior dental arch)

Table 1  Distribution of the number of gingival recessions by dental area and
technique at 15 days

Technique Anterior teeth Posterior teeth

A (double cord) 5/110 3/110
B (electrosurgery) 9/110 5/110
C (980-nm diode laser) 1/110 1/110
D (1064-nm Nd:YAG laser) 2/110 1/110

Table 2  Distribution of the number of gingival recessions according by den-
tal area and technique at 30 days

Technique Anterior teeth Posterior teeth

A (double cord) 1/110 0/110
B (electrosurgery) 0/110 0/110
C (980-nm diode laser) 0/110 0/110
D (1064-nm Nd:YAG laser) 0/110 0/110

Table 3  Distribution of gingival bleeding during treatment by treated den-
tal area

Technique Anterior teeth Posterior teeth

A (double cord) 9/110 7/110
B (electrosurgery) 0/110 0/110
C (980-nm diode laser) 0/110 0/110
D (1064-nm Nd:YAG laser) 3/110 1/110
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Fig 5b Temporary crown cold relined with Dura Lay.Fig 5a Initial clinical case (female, 39 years old, anterior ele-
ments).

Fig 5c Bleaching of dental element with diode laser. Fig 5d Correct conditioning of crevicular sulcus with the 980-nm
diode laser technique.

Fig 5e Master Model: the correct reading of the preparation end
line.

Fig 5f Buccal view: metal-free jacket crown positioned on Master
Model.



clinical disadvantage is the high short-term incidence of
recession (Fig 7). 

CONCLUSION

This study highlighted the lower traumaticity of the
laser-assisted sulcus conditioning (980-nm diode and
Nd:YAG) on the periodontal structures, as compared
with conventional (mechanical and surgical) techniques.
Based on the present results, it can be concluded that
the laser can be a valuable tool for obtaining anatomi-
cal information for fixed prostheses, and it is capable of
yielding correct results with maximum respect for the
anatomy of the oral tissue. In addition, during impres-
sion taking, 980-nm diode laser may exhibit a higher
hemostatic capacity than the Nd:YAG laser. 
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Fig 5i Jacket crown: cemented, palatal view.

Fig 5g Palatal view: metal-free jacket crown positioned on Master
Model.

Fig 5h Jacket crown: cemented, buccal view.

Fig 6 Correct reading of the margins of dental preparation with
conventional double cord technique (male, 52 years old, anterior
dental arch).

Fig 7 Electrosurgery technique: impression taking (female, 47
years old, anterior dental arch).
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