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REMOVAL OF GINGIVAL PIGMENTATION CAUSED BY CORROSION OF METAL-CERAMIC 
PROSTHESES USING A DIODE LASER - CLINICAL STUDY (Abstract): The emergence of 
blue-gray pigmentation in soft tissues adjacent to metal restorations is a difficult problem for 
dentists, because the layer of dark colored metal oxides created by conventional alloys corrosion 
that diffuses into local gingival tissues causing a toxic reactions and creating a tattoo. The aim of 
this study is to evaluate the efficacy of Epic diode laser in the removal of gingival pigmentation 
caused by corrosion of metal-ceramic prosthetic works. Material and method: This study involved 
9 patients who presented at Private Dental Office “dr. Anca Rusu” complaining about esthetic 
problems caused by the presence of of gingival pigmentation caused by corrosion of metal-ceram-
ic prosthetic works. The treatment plan was discussed with patients who have consented to resec-
tion of the modified color gingiva using a diode laser. Results: in no patient has been found the 
occurrence of postoperative pain, inflammation or bleeding. Healing was slightly delayed, but the 
procedure was very easy to perform. Excellent results were obtained at 10 days after the interven-
tion. Conclusions: This study illustrates the relative ease of removal of the pigmented tissue using 
a diode laser which has a wavelength that can be safely used around the enamel without any in-
teraction. The fine-tip of diode laser offers excellent control and can be easily manipulated to 
create accurately the necessary gumline contour. Key words: PIGMENTED GINGIVA, METAL-
CERAMIC CROWNS, DIODE LASER 

INTRODUCTION
Ceramo-metal prosthesis are commonly used 

in oral rehabilitation because they combine the 
strength of the metal with the aesthetics of the 
porcelain (1). 

Because of complex oral environment may 
occur continuous corrosion of the alloys. As a 
result, metal ions such as nickel or chromium 
ions can be released for a prolonged period of 
time (2). Metal components and microparticles 
from cast metal restorations have been identi-
fied in adjacent bacterial plaque (3) and gingi-
val tissues (4).

Nickel is an element with a relatively high 
sensitivity rate of 4.5% in the population, being 
significantly higher in women (5). The emer-
gence of blue-gray pigmentation in soft tissues 

adjacent to metal restorations is a difficult prob-
lem for dentists. Gingival aspect is extremely 
important for the final result of the restoration 
procedures and to achieve patient satisfaction.

Interactions of cast dental alloys with oral 
tissues occur by different mechanisms: pro-
moting bacterial adherence, toxic and subtoxic 
effects and allergies. Since bacterial adhesion 
promotion can be countered by appropriate oral 
hygiene measures, other mechanisms may lead 
to adverse local reactions from clinical point of 
view because of metal presence (6).

Metal-ceramic crowns can sometimes be ac-
companied by gray color changes in the cervi-
cal third because of the porcelain reduced thick-
ness in the area (7) and the metal dark oxide 
layer created by conventional alloys corrosion 
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that diffuse into the local gingival tissues caus-
ing toxic reactions and creating a tattoo.

Schmalz and Garhammer reported that met-
al ions could be released from ceramo-metal 
prostheses through corrosion and released ions 
could then cause side effects in adjacent gin-
giva (6). Histopathological analysis showed that 
modified color gingiva may be caused by the 
deposition of microparticles from alloy in the 
gingival tissues (8).

Treatment methods used to remove gingival 
tissue include the use of the scalpel, electrosur-
gery or lasers. The traditional surgical approach 
using a scalpel blade has the disadvantage that 
causes heavy bleeding. Electrosurgery has been 
used effectively for excision of gingival tissue, 
while providing adequate haemostasis but heat 
generation can cause irreversible damage to the 
alveolar ridge (9).

Lasers offer the potential of increased opera-
tor control and minimal collateral tissue dam-

age. Due photothermal effect of diode laser, 
gingival tissues are removed with an excision 
technique or ablation / vaporization procedures 
(10,11).

Diode lasers, typically operate at a wave-
length that is easily absorbed by the gingival 
tissues and presents less risk of damaging the 
tooth structure and thermal damages caused by 
radiation have only a few tenths of a millimeter 
in depth.

Since the diode basically does not interact 
with dental hard tissues, it is an excellent soft 
tissue surgical laser (12) suitable for cutting 
and coagulation of the gingiva and the oral 
mucosa, as well as soft tissue curettage or sul-
cular debridement. It also causes minimal de-
terioration of bone and periosteum in the vicin-
ity of gingiva that is treated and has a unique 
property to remove a very thin layer of epithe-
lium (13). Diode laser presents thermal effects 
by the accumulation of heat in the end of the 
fiber and produces a relatively thick layer of 
coagulation on the surface (14). The disintegra-
tion of the cell caused by impact does not allow 
the release of chemical mediators of inflamma-
tion, resulting in a reduced acute inflammatory 
response. A thin layer of denatured collagen on 
the surface area reduces tissue irritation by 
oral fluids and serves as a waterproof dressing. 
In addition, contraction of the wound is very 
low (15).

The aim of this study is to evaluate the ef-
ficacy of Epic diode laser in the removal of 
gingival pigmentation caused by corrosion of 
metal-ceramic prosthetic works. 

Fig. 1. Epic diode laser from Biolase
Fig. 2. Preoperative clinical appearance of the 

pigmented gingiva.

Fig. 3. Threadlike blue-gray appearance 
of the gingiva
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MATERIAL AND METHOD
This study involved 9 patients who present-

ed at Private Dental Office “Dr. Anca Rusu” 
complaining about esthetic problems caused by 
the presence of of gingival pigmentation caused 
by corrosion of metal-ceramic prosthetic works. 
The patients did not present a significant med-
ical history or allergies and were not smokers. 
They also did not present systemic diseases with 
healing disorders, pathological gingival hyper-
plasia (due to medication, inflammatory or 
idiopathic in nature). 

It was observed vestibular and palatal pig-
mentation of gingival margins adjacent to the 
metal-ceramic crowns. Pigmented soft tissues 
showed a gray-blue threadlike appearance. It 
was decided to remove the pigmented gingival 
margin using a diode laser. The EPIC laser is 
the latest innovation in the field of Biolase and 

allows the precise removal of of gingival pig-
mentation. With a diode with exclusive wave-
length, the EPIC laser  cuts the soft tissues 
achieving hemostasis (fig.1). A written informed 
consent was obtained from all patients before 
starting the procedure.

An example of the procedure performed in 
the group of patients is presented below.

The patient SL, female, aged 33 years with-
out significant family history, presented at Pri-
vate Dental Office Dr. Anca Rusu accusing 
physiognomy problems due to the presence 
pigmentation of gingival in the region of canine, 
premolars and first molar.

 Intraoral examination showed that the teeth 
of right upper jaw, from right canine to first 
molar were restored using metal-ceramic crowns 
(fig.2,3).

The treatment plan was discussed with the 
patient, who consented to the modified color 
gingiva resection using the Epic diode laser 
from Biolase.

It uses flexible disposable tips for better ac-
cess to all surfaces, precise control for cutting.

Fig. 4. The laser was set on continuous mode Fig. 5. Excision with fine disposable tip

Fig. 6. The absence of bleeding during 
the procedure

Fig.7. Resection of the pigmented gingiva and 
gingival contour achievement
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Surgical procedure started with a contact 
anesthesia performed with lidocaine 10% spray 
followed about 5 minutes later by the Epic laser 
intervention. The laser was set on continuous 
mode and has acted with caution due to rapid 
growth of temperature in the target tissue (fig.4)

Fine-tip of diode laser offers excellent con-
trol and can be easily manipulated to create 
precisely the necessary contour of gingival mar-
gin. The laser has been used fiber tip in contact 
with the tissues in order to cut and continuous 
movements were performed (fig.5).

Operative field visibility was very good due 
to lack of bleeding during the procedure (fig.6). 

Modified color gingiva was resected and the 
achievement of gingival contour. (fig.7).

No sutures were used or a periodontal 
dressing.

RESULTS

At no patient was found the occurrence of 
postoperative pain, inflammation or bleeding. It 
was not necessary the postsurgical analgesic or 
anti-inflammatory medication administration.

Healing was slightly delayed, but the proce-
dure was very easy accomplished.

Excellent postoperative results were ob-
tained 10 days after surgery. The wound was 
almost completely healed after 10 days. Gin-
giva color became normal after laser treatment. 
After 3 months of patient monitoring, was not 
noticed the presence of residual pigmentation.

All patients reported that healing was com-
fortable without complications or functional 
disorders.

DISCUSSIONS

The release of substances from dental ma-
terials is considered to be gradual and in small 
amounts (16). Adverse reactions to prosthetic 
materials may occur as a result of direct contact 
with the soft or mineralized tissues, either by 
exposure to components resulting from corro-
sion and degradation products (17). The advent 
of gray-blue areas in the soft tissue is one of 
the issues affecting patients whose teeth were 
restored using metallic materials. It is gener-
ally accepted that the color is caused by me-
chanical penetration of a metallic material into 
the soft tissue.

Dental alloys made of metals such as gold, 
platinum, palladium, titanium, chromium, co-

balt, nickel, molybdenum and iron could cause 
a blue-gray pigmentation through the dentin of 
the root and in soft tissues due to corrosion of 
metal reconstruction in gingival sulcus 

(18,19,20,21). The use of Ni-based alloys 
are of particular interest because Ni is the most 
allergenic of all metallic elements, but also 
cheaper (22). Garhammer et al (23) reported 
the presence of silver, gold, copper, palladium 
in adjacent tissues of dental alloys.

In the study of Joska et al. (20) to determine 
the origin of gingival pigmentation caused by 
corrosion of metallic materials used in pros-
thetic restorations in the oral environment has 
been demonstrated the presence of silver, sele-
nium and sulphur particles in gingival lamina 
propria. The formation of compounds of solu-
ble silver in the sulcular area or between crown 
and cast reconstruction facilitates their trans-
port to soft tissues and subsequent deposition.

There are numerous alternative methods to 
correct aesthetic problems of patients. Surgery 
with scalpel causes an unpleasant bleeding dur-
ing and after surgery and it is necessary to 
apply a periodontal dressing for 7-10 days (24). 
Alternatively, electrosurgery has been used ef-
fectively in the excision of the gingival tissue 
providing adequate hemostasis, being preferred 
by many dentists. This technique generates heat 
that can cause irreversible damage to the al-
veolar ridge leading to recession and exposure 
of restoration margins, which negatively affect 
the aesthetics of the patient (25), healing is 
delayed, there is an increased risk of dehiscence 
of the wound (26).

Diode laser for soft tissue make an incision 
to a depth of 2-6 mm and has the advantage of 
sealing small blood vessels and lymphatic sys-
tem resulting in hemostasis and reduced post-
operative edema. Target tissues are decontami-
nated as a result of the effect of local heating 
and a layer of eschar production, reduced 
shrinkage of the wound due to the formation of 
a small amount of scar tissue and also the su-
tures are eliminated (27).

The diode laser used for removing gingival 
pigmentation caused by corrosion of metal ce-
ramic crowns has proved to be an efficient 
choice.This study illustrates the relative ease of 
removal of the pigmented tissue using a diode 
laser which has a wavelength that can be safe-
ly used around the enamel without any interac-
tion.
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CONCLUSIONS
Aesthetic and stable results obtained within 

the study suggests that this surgical approach 
can be used to correct blue-gray pigmentation 
caused by corrosion of metal ceramic crowns. 

By using the laser have been reduced the risks 
of intervention due to minimal bleeding and 
pain. The fine-tip of diode laser offers excellent 
control and can be easily manipulated to create 
accurately the necessary gumline contour.
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