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ABSTRACT

The application of laser in endodontic therapy has been exten-
sively studied. In few cases both periodontal and pulpal disease
present simultaneously and pose a significant challenge in
diagnosis, treatment planning, as well as healing of the endo-
perio lesion. This study aims at orderly treating endo-perio
lesions with the help of diode laser. The case reports deal with
true endodontic and combined endo-perio lesion in maxillary
incisors. True endodontic lesion in 11 was treated with root
canal obturation after disinfection with diode laser. Combined
endo-perio lesion in 21 was treated with root canal obturation
assisted by diode disinfection, scaling, and laser curettage
and cleaning of periodontal pocket. The procedure resulted in
resolution of periodontal pocket depth after 2 months. One year
review of both cases showed healing of periapical lesion and
maintenance of periodontal health. Diode laser is an excellent
tool in handling soft tissues, gingiva, and periodontium due to
less tissue shrinkage, less intraoperative time, and reduced
postoperative discomfort. Laser disinfection of root canals
assists in healing and prognosis in complicated situations. The
use of lasers may lead to developing better and predictable
treatment protocol for endodontic periodontal lesions.
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INTRODUCTION

The application of laser in endodontic therapy has been
extensively studied in adults, and it provides promising
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treatment modality in both pediatric and adolescent
age groups. The objective of endodontic treatment lies
in eliminating bacteria from the root canal, preserv-
ing and restoring the health of periapical tissue and
surrounding periodontium. Laser-assisted endodontic
treatment is indicated for teeth with periapical lesion,
pulpal necrosis, periapical abscess, and lateral canals with
periodontal involvement.! When pulp becomes inflamed
due to noxious stimuli, it causes secondary inflammatory
changes in the apical and lateral periodontal tissue.”
The acute exacerbation of chronic apical disease drains
through the gingival sulcus and mimics periodontal
abscess. In such cases, endodontic treatment alone leads
to resolution of symptoms in the periodontium. On the
contrary, in few cases both periodontal and pulpal disease
present simultaneously and the condition is termed as
“Endo-Perio” lesion, which was first described in 1964
by Simring and Goldberg.? Careful diagnosis co-relating
the patient’s history, clinical signs, and diagnostic test
establishes the origin of the disease, and prognosis is
mainly governed by the extent of the presenting peri-
odontal involvement.*

Lasers have evolved to have varied application in the
field of dentistry, especially endodontics. Diode lasers are
majorly soft-tissue surgical lasers ranging from wave-
lengths of 810 to 980 nm, which cut tissue in the contact
mode. The 810 nm wavelength has favorable absorption
in the pulpal tissue; hence precise and selective pulp
removal is possible without affecting the surrounding
dentin and enamel as they are not absorbed in hard
tissue.” Hence diode lasers with judicious handling do
not cause much collateral damage.

SELECTION CRITERIA

e Nonvital teeth with pulpal necrosis for prolonged
duration

e Teeth with periapical pathology, like abscess or
chronic apical periodontitis

e Teeth with lateral canals and periodontal involvement.

CASE REPORTS
Casel

A 20-year-old female reported to our dental hospital,
with chief complaint of pain from the broken upper
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front tooth; she developed swelling adjacent to the tooth
for the past 1 month. She presented with a history of
fall and subsequent fracture of upper central incisor 11
(FDI system) 7 years ago and subsequent discoloration
of the tooth. No intervention was done for past 7 years,
owing to lack of knowledge of the parents and absence
of any symptoms or signs except for discoloration of the
tooth. On clinical examination, nonvital 11 presented
with fracture involving the pulp and soft fluctuant
abscess in the muccobuccal fold in relation to 11 (Fig. 1).
Thermal pulp test showed negative for both 11 and 12.
Intraoral periapical (IOPA) radiograph revealed large,
well-demarcated periapical radiolucency involving both
11 and 12 and apical periodontal widening (Fig. 2). The
diagnosis of chronic apical periodontitis was arrived for
11, 12. Hence root canal therapy was advised for both
11 and 12 along with drainage of the abscess with the help
of 810 nm diode laser (Picasso, AMD Laser).

After obtaining consent from the parent, local anes-
thesia of 1.5 mL was buccally infiltrated in relation to
11, 12. All laser precautions were ensured and using a

Fig. 1: Preoperative photograph of nonvital 11, 12 with swelling
in relation to periapical region of 11

Fig. 3: Drainage of periapical abscess with diode laser

400 um initiated tip in contact mode and 1 W power, the
abscess in relation to 11 was incised with firm repeated
strokes till it drained buccally (Fig. 3). Following which
low-level laser therapy was done in defocused mode over
the buccal mucosa. Under adequate aseptic conditions, the
access cavity was prepared in 11, 12 after recording
the working length; biomechanical preparation was done
with 3% sodium hypochlorite and saline irrigation; a
400 pm noninitiated tip was introduced in circular
motion from cervical to apical portion of the canal 2 mm
at a time; laser disinfection was limited to 1 mm less than
the working length. Intracanal calcium hydroxide dress-
ing was placed and interim restoration was given. After
1 week, on the absence of pain, swelling, or discharge
from the canal, obturation was done and root canal treat-
ment was completed. One week postoperative review
showed complete resolution of swelling and white eschar
formation over the gingiva. Two weeks review showed
absence of symptoms and soft-tissue healing at the site
of incision in the muccobuccal region and pink healthy
appearance of gingiva (Fig. 4). Postoperative review at

Fig. 2: Preoperative IOPA reveals periapical lesion in relation to
11, 12 with periodontal widening

Fig. 4: Postoperative healing after successful root canal
obturation in 11, 12
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Fig. 5: One year postoperative IOPA of 11, 12 reveals
successful healing of the periapical lesion

1 and 3 months using IOPA radiograph showed reduction
in the radiolucency in the apical regions of 11, 12. The
patient was reviewed after 6 months and 1 year, with no
postoperative complications and reduction in size of the
periapical lesion in IOPA (Fig. 5).

Case 2

A 1l-year-old female patient reported to the dental clinic
with fractured upper incisors 11, 21 (FDI) associated with
pain and swelling with pus discharge in relation to 21
for the past 1 week (Fig. 6). She gave a history of fall and
subsequent fracture of upper incisors 2 years back. A
William periodontal probe was used to measure pocket
depth as 9 mm labially, 8 mm distally, and 10 mm mesi-
ally. Thermal pulp test revealed negative response 11, 21.
The IOPA radiograph reveals periapical radiolucency in
relation to apex of both teeth (Fig. 7). Hence, the diag-
nosis of chronic apical periodontitis in 11, and primary
endodontic with secondary periodontal development
was made in 21.

Under local anesthesia and adequate aseptic envi-
ronment with all laser safety precautions, incision and
drainage of the pus with an initiated tip at 1 W continuous
mode supported by low-level laser therapy of gingiva at
defocused mode in relation to 21 was done using 810 nm
diode laser, followed by scaling. Access opening was done
in 11, 21 and pulp extirpated. After biomechanical prepa-
ration and irrigation with 3% sodium hypochlorite and
saline, the canal was dried and disinfected using 400 um
noninitiated tip. A 1 W continuous mode power was intro-
duced in circular motion from cervical to apical portion
of the canal 2 mm at a time; laser disinfection was limited
to 1 mm less than the working length. Intracanal calcium
hydroxide dressing was placed and interim restoration
was given for 1 week. On resolution of symptoms after a

Fig. 6: Preoperative photograph of fractured 11, 12 with
intraoral swelling in relation to periapical region of 21

Fig. 7: Preoperative IOPA reveals diffuse radiolucency in
relation to apical region of 11, 21

week, the canals of 11, 21 was obturated and endodontic
treatment was completed.

In the same sitting, new attachment procedure was
done in 21 using 810 nm diode laser. The first step of lasing
along the periodontal pocket begins from the gingival
crest with 2 mm at a time, using 1 W continuous mode
in “Z” motion, with tip contacting the inner wall of the
pocket. A second sitting of scaling was done at this point,
concentrated at removing subgingival calculus (Fig. 8).
The third step comprises again lasing the pocket to com-
plete debridement, create a clot, and provide hemostasis
(Fig. 9). The tissue is pressed firmly onto the tooth surface
for 2 minutes to stabilize the clot.

It is important at this step to de-epithelialize the
outer gingiva to delay epithelial overgrowth into the
pocket. Patient was prescribed antibiotics, analgesics,
and mouthwash. Two months review showed uneventful
healing and absence of any symptoms (Fig. 10). Periodon-
tal probing depth of 2 mm labially was recorded (Fig. 11).
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Fig. 8: Subgingival scaling was done

Fig. 10: Postoperative healing after laser treatment

Fig. 12: Postoperative radiograph after 1 year

Composite restoration was done in 11, 21. Patient was
reviewed after 1, 3, and 6 months. After 1 year, IOPA
revealed reduction in periapical lesion and signs of
healing, patient was asymptomatic with continuing
gingival health (Fig. 12).

Fig. 9: Laser assisted new attachment procedure done in
relation to 21 using diode laser

Fig. 11: Periodontal probing depth measured after 2 months
period reduced to 3 mm

DISCUSSION

The pulp and the periodontium share a close interrela-
tionship owing to their embryonic development from a
common mesodermal origin and complex anatomic con-
nections.® Thus the disease process in one tissue causes
pathological changes in the other through three main
pathways, namely through the apical foramen, dentinal
tubules, and lateral canals.”

In the first case of true endodontic lesion, traumatic/
carious exposure of the pulp chamber either directly or
through exposure from dentinal tubules caused pulpal
inflammation by ingress of bacteria, which leads to build
of pressure within the pulp canal and subsequent pulpal
necrosis.® As the periapical lesion expands, it causes
perforation of cortical bone and drains into the gingival
sulcus, forming a pseudopocket and periodontal involve-
ment without causing any damage to the periodontal
fibers as such.’ In such cases initiation of endodontic
therapy has shown subsequent resolution of the peri-
odontal involvement.
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Calcium hydroxide owing to its maintenance of
alkaline pH in the canal is the preferred intracanal
medicament to maintain antibacterial environment and
aids in resolution of acute symptoms.'® The diode laser
is assertively absorbed by the pigments in the bacterial
cell wall.'! This inactivates the bacteria without decisively
destroying them; nevertheless, it aids in the disinfection
of the canal. In a study comparing the action of calcium
hydroxide and laser, diode laser was found to be superior
for disinfection of the root canal.'?

The smear layer created by mechanical preparation of
the canal harbors bacteria and its byproducts, which can
delay or cause failure of endodontic treatment."*"* Hence
removal of smear layer and sealing of the dentinal tubules
isanimportant goal in treating endodontic lesions. The use
of conventional irrigants alone is insufficient owing to com-
plexity of the root canal system.">'® [n vitro studies showed
diode laser in combination with 3% sodium hypochlorite
has proved to be a successful root canal disinfection
regimen by combined smear layer removal and bacterial
deactivation and sealing of apical dentinal tubules. Hence
this regimen was used for canal disinfection.!”

The primary effect of diode laser is photo thermal in
nature, which is responsible for melting and sealing of
dentinal tubules on exposure."®" Since diode is a straight
firing laser, the eminent risk of using diode laser for root
canal disinfection is due to collateral thermal damage to
periapical tissue if used imprudently. Hence the fiberoptic
tip is restricted to 1 mm short of the working length. The tip
is never stationary within the canal; it is constantly moved
so as to avoid raise in temperature of one particular portion
of the canal. Previous studies have showed that reduction
in exposure time is pivotal in preventing damage to sur-
rounding tissue; hence short cycles of laser irradiation with
ample resting time is an ideal regimen.??!

In primary periodontal lesions, the pulp may be vital,
which gives a clue to the origin of the disease.”? As dis-
cussed in the second case, periodontally involved teeth
have been treated with a procedural approach named
laser assisted new attachment procedure (LANAP).
The main aim of this diode-aided periodontal therapy
is gingival curettage. Previous studies have shown that
scaling and root planing is not optional but definite
form of treatment modality, and lasers are used only
as adjuvants.”> Hence a combination of laser curettage
and scaling with root planing was adopted to treat this
patient. Laser assisted new attachment procedure has
many advantages over conventional periodontal surgery,
in which complication, such as attachment loss and reces-
sion of the gingiva and cratering result due to excessive
tissue shrinkage.”** The diode laser due to its absorption
in pigments as well as de-oxy hemoglobin is ideal to be

used in gingival tissue.”*?” The use of laser for curettage
of affected tissue increases visibility owing to its hemo-
static property and also due to selective ablation of the
sulcular epithelium. Moreover, lasers aid in deactivating
the bacteria in the pockets and help in accelerating the
healing process, which is impossible in conventional
techniques.?* Adopting lasers for periodontal therapy in
endo-perio lesions reduces chair side time for the dentist
as endodontic and periodontic therapy can be performed
in the same sittings. It also increases patient comfort with

less postoperative pain, swelling, and absence for need

of any dressings.**"!

CONCLUSION

Application of lasers in endo-perio lesions is a promising
and progressive treatment modality with increased benefits
to both the clinician and patient. Nevertheless, the clinical
application of laser does not supersede thorough diagno-
sis and treatment planning for endo-perio lesion. Further
research with larger sample size of patients is recom-
mended before developing a protocol for treatment of such
lesions with diode lasers as adjuvant to regular therapy.
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