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Dentin Dysplasia Type | and Il Characteristics

in the Adolescent

Anil K. Reddy, DDS, MPH' . Celeste M. Abraham, DDS, MS?

Abstract

Dentin
sified as Type | and Type Il
cle describes a case of dentin dysplasia
with a blend of features from both types.

Dysplasia is clas-
This arti-

A developmentally normal 12-year-
old male patient, presented for consulta-
tion in April 2011. Medical history included an
adenoidectomy at 12 months and febrile sei-
zures at 5 years of age. Radiographic evalua-
tion revealed teeth with shortened roots, healthy
bone, non-mobile teeth except for physiologic

mobility of teeth #7 and #10. An oral patholo-
gist at the dental school evaluated the patient.

The diagnosis based on clinical and
radiographic findings was dentin dysplasia.

Treatment implications for den-
tin dysplasia involve combinations of oral
surgical procedures, endodontic, and orth-
odontic procedures. Definitive treatment may
not always be possible therefore creative and
alternative options should be considered.

Dentin dysplasia, adolescent, oral pathology, treatment planning

1. Private Practice and Clinical Assistant Professor, Baylor College of Dentistry TAMHSC,
Department of Pediatric Dentistry, Dallas, Texas, USA

2. Associate Professor, Baylor College of Dentistry, TAMHSC, Department of Periodontics, Dallas, Texas, USA
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BACKGROUND

Dentin dysplasia is a genetic disorder of dentin
that was first described by Ballschmiede." This
disorder is subdivided into Type | (radicular dentin
dysplasia) and Type Il (coronal dentin dysplasia)
according to Shields.? Type | is of unknown etiol-
ogy and may be considered an allelic disorder of
the DSPP gene (dentin sialophosphoprotein) or a
mixed phenotype. A mutation in the DSPP signal
peptide series of genetic codes has been identi-
fied in one type Il family.®>* Type | is characterized
by teeth that exhibit normal crowns, abnormal
roots, and an autosomal dominant genetic pat-
tern. This form affects the root formation by the
induction of disorganization in the deposition of
root dentin. The basic defect seems to lie in a
disturbance in Hertwig's epithelial root sheath.
Radiographic representation has displayed from
roots that appear shorter and more pointed than
normally expected as well as an abnormal pulp
chamber shape and an absence of root canals.
Radiographs may show total or partial lack of
pulp chambers and root canals. Both the primary
as well as the secondary dentin may be affected.
Because the roots are short, the teeth are gener-
ally lost prematurely. The reason being, there is a
larger crown to root ratio and the general increase
in masticatory force as the child becomes older
and the muscles of mastication become stron-
ger. A half-moon appearance on radiograph is
usually seen if the pulp chambers of the per-
manent teeth are not completely obliterated.
From time to time, periapical cysts/periapical
radiolucencies have been found to be associ-
ated with Type | dentin dysplasia on non-cario-
genically involved teeth. Those individuals with
type | have experienced pain caused by severe
mobility of teeth, especially after eating a meal.

12 - Vol.5,No.5 ¢ May 2013

Type | dentin dysplasia has four subtypes.® In
Type 1a, there is no pulp chamber and there is
no root formation; there are some periradicular
radiolucencies. Type 1b has a solitary horizon-
tally positioned pulp, which is crescent-shaped;
the roots are short in length and there are several
periapical radiolucencies. Type 1¢ has a vertical
or horizontal crescent-shaped pulpal vestige that
surrounds a central area of dentin; there are with
significant, shortened root lengths. Some peri-
apical radiolucencies exist in Type 1c. In tTpe
1d, there is a visible pulp chamber and canal; the
root length is very close to normal. Type 1d may
display large pulp stones that are located in the
coronal portion of the canal and may create a full
appearance of that area. Root constriction of the
pulp canal has been seen in type 1d and some
periapical radiolucencies have been noted as well.

Coronal dentin dysplasia (Type Il) also follows
an autosomal dominant pattern. The basic defect
is a gene mutation termed dentin sialophospho-
protein (DSPP) that is mapped to the long arm of
chromosome 4(4q13-21).34 The dental literature
has shown that dentinogenesis imperfecta type
[l and coronal dentin dysplasia share the DSPP
gene loci and the proteins encoded by that gene.
The crowns of the deciduous teeth have a brown
to gray discoloration with an opalescent luster
similar to dentinogenesis imperfecta. A constric-
tion of the tooth at the CEJ creates a bulbous
appearance of the crown on radiographs. The
pulp chambers and the root canals are obliter-
ated prematurely, but the length of the root is not
changed, as it is in Type |. The length of the root
is normal and frequent periapical radiolucencies
are not usually seen. The pulp chamber is some-
times referred to as rectangular shaped (“bow-
tie” appearance in molar teeth and” thistle” shape
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Figure 1: Panoramic radiograph of patient. Notice the mixed dentition and characteristics consistent with Dentin Dysplasia.

in single rooted teeth). Pulp stones may be seen
within the enlarged pulp chamber. A third type
of dentin dysplasia (focal odontoblastic dyspla-
sia) has also been described in the literature.®

Treatment of radicular dentin dysplasia may
take place in a variety of ways.” Management
may require extraction if spontaneous exfolia-
tion of primary teeth does not occur. Due to the
disorganization of the dentin in type I, routine
endodontic therapy may be difficult to perform.
Surgical endodontic therapy has been attempted
in cases where the root length is adequate and
a canal space has been created with the use of
dental rotary instrumentation.® ® Treatment for
type Il is easier than that of type |, especially
after the permanent teeth erupt. With the coro-
nal form, there is a propensity for the occurrence
of periapical pathology. Since the pulp cham-
bers are still present in Type Il, conventional end-
odontic treatment can be done on permanent
teeth. If pulp stones are present, endodontic
treatment could be more challenging. It is impor-
tant that the patient maintain meticulous oral
hygiene and be seen for routine dental appoint-
ments for monitoring of their condition.®9°

CASE REPORT

A twelve year-old male patient presented to the
pediatric clinic at the Baylor College of Den-
tistry for consultation in April of 2011. He was
referred by a general dentist who evaluated him
one month before. The patient is developmen-
tally normal and in good health with a history
of mouth breathing. This young man is active in
various sports including basketball, soccer, and
baseball. Medical history included an adenoid-
ectomy and overnight hospitalization twice for
seizures at the age of 12 months and then again
at 5 years of age. Fever was also present at
the time of the seizures. His mother reported
that he had the unusual habit of eating sponges.

In the Frankl Classification Scale, (clas-
sification of a child's behavior in the dental
clinic), he was identified as a Class Ill (coop-
erative and somewhat shy). In the analysis of
his occlusion, Angle's Class | was noted. There
was a 6mm horizontal overjet and a 2 mm ver-
tical overbite. Crowded dentition was noted
in both the maxillary and mandibular arches.

The patient presented to the Department of
Pediatric Dentistry Clinic for clinical and radio-

The Journal of Implant & Advanced Clinical Dentistry * 13
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graphic evaluation (Figure 1). Radiographic eval-
uation revealed teeth with shortened roots and
bone which appeared healthy. Teeth appeared
radiographically to have had excessive mobility
but clinically there was no mobility noted with the
exception of Grade 1 mobility on teeth #7 and
#10. Teeth #3, #14, #19, and #30 displayed
small pulp chambers with pulp stones. Teeth
#20, #21, and #29 revealed a possible thistle-
shaped pulpal presentation. An oral pathologist
in the school evaluated the patient and stated that
the most likely diagnosis based on current find-
ings was that of dentin dysplasia. Parental writ-
ten informed consent was obtained for the case
report and disclosure of the child’s photographs.

In October 2011, the patient was referred
to the Genetic Counseling Office of Children’s
Medical Center in Dallas for evaluation of the
abnormalities noted in his dentition. Several
genetic disorders affecting teeth were consid-
ered in the differential diagnosis such as dentin-
ogenesis imperfecta, ectodermal dysplasia, and
hypophosphatasia. None of these disorders was
confirmed at the Center. Blood alkaline phospha-
tase levels were also analyzed; a skeletal survey
was obtained. The alkaline phosphatase levels
were found to be 209 units/liter (normal range:
200 units/liter to 495 units/liter). The skeletal
survey was normal other than the anomaly found
in the dentition. No genetic syndrome was identi-
fied as a possible cause of his dental abnormality.

Considerations for a treatment plan for the
patient were to extract Tooth C and Tooth H and
orthodontically extrude #6 and #11 into their
respective positions. However, upon consult,
the orthodontic department declined to pro-
ceed with treatment due to the lack of root for-
mation; this was not a viable option. Another

14 -« vol.5,No.5 * May2013

possible alternative was to extract tooth A and
J to facilitate the eruption of #4 and #13 but
it was decided against proceeding in this man-
ner as well due to the lack of root formation. No
definitive orthodontic treatment was initiated.

At the present time, recommendations to
his parents include advisement regarding regu-
lar dental prophylaxis, performance of good
oral hygiene, and execution of good nutritional
intake to minimize the potential occurrence of
carious lesions have been made. Regular recall
appointments to the pediatric dentist will pro-
vide an opportunity to intervene quickly if this
patient develops a problem. If teeth are lost
because of the dentin dysplasia, prosthesis can
be considered in the future. This can help keep
the other teeth in position, as well as allow-
ing the patient to eat and speak normally. @
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- Treatment of Bisphosphonate Related

Osteonecrosis of the Jaw (BRONJ) with
Oxygen-Ozone Therapy: A Case Report

Griffin Cole, DDS, NMD, IBDM, FIAOMT"

Abstract

isphosphonate  related  osteonecrosis
Bof the jaw (BRONJ) is recognized as a
condition caused by trauma to dentoal-

veolar structures that have a limited capacity for
bone healing due to the effects of bisphospho-
nate therapy. This trauma, thought to be related
to dental surgery or other obvious oral trauma
can now include what may be referred to as
“micro-trauma’”, a result of every day mastication
and home care. BRONJ manifests as exposed,
non-vital bone involving the maxillofacial struc-
tures and is thought to be related to a defect in
jaw bone physiologic remodeling or wound heal-
ing. The strong inhibition of osteoclast action
precipitated by bisphosphonate therapy, coupled
with an oral flora which is conducive to bacte-
rial invasion and cell proliferation of wound sites
leads to the inhibition of normal bone turnover.
The American Association of Oral and Max-

illofacial Surgeons (AAOMS) has established
guidelines1 to eliminate pain, control infection,
and minimize the progression of bone necro-
sis but there remains no established clear treat-
ment modality for BRONJ. It is important to note
that at the current time, the following options
for treatment of BRONJ have been recom-
mended: 1) Stop Bisphosphonate therapy alto-
gether; 2) Alternated dosing of Bisphosphonate
therapy — on and off; 3) Antibiotic therapy — up
to 6 months or longer; 4) Palliative treatment
— chlorhexidine rinses and pain medications.

Definitive and repeatable successful treat-
ment of BRONJ is a goal that has yet to be

achieved.  Numerous methods for the treat-
ment of BRONJ have been documented
with varying degrees of success. This arti-

cle documents treatment of a single case
of BRONJ utilizing Oxygen-Ozone therapy.

KEY WORDS: Bisphosphonate related osteonecrosis of the jaw, BRONJ,
Oxygen-ozone therapy, mandible

1. Private practice, Austin, Texas, USA
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Figure 1: Initial presentation of bone necrosis on the
lingual aspect of the posterior lingual mandible.

CASE REPORT

The following case of Stage 3 BRONJ (the high-
est stage established by The American Asso-
ciation of Oral and Maxillofacial Surgeons') was
treated successfully using oxygen-ozone therapy
as the sole means of treatment. Although ozone
has been mentioned briefly in the scientific lit-
erature’* as a promising treatment modality, this
documented case lays the groundwork for a pre-
dictive, non-invasive and non-surgical protocol.

Ozone therapy acts by stimulating endog-
enous antioxidants and preventing oxy-
gen free radicals by blocking the xanthine/
xanthine oxidase pathway. Ozone also
increases the concentration of red blood
cells and hemoglobin, and creates reepi-
thelization of soft tissue over the wound.

This 61 year old female patient was referred
to our office for BRONJ evaluation and treat-
ment by the Indiana University School of Den-
tistry.  She presented with a history of breast
cancer, Sjogren’s Disease, systemic lupus erythe-
matosus (SLE), Raynaud's phenomenon, goiter,
and depression. She had a 10+ year history of

18 -« Vol.5,No.5 ¢ May 2013

Figure 2: Axial view CBCT scan slice showing disruption of
the lingual cortical plate of the right mandible.

Fosamax and Boniva use. The patient described
intense pain in area of bone exposure along with
difficulty masticating and swallowing food. She
explained that pain medications provided only
minor, temporary relief. Upon clinical examination
which included a cone beam computed tomog-
raphy scan and full oral evaluation, one site of
bone necrosis was found on the lingual aspect
of the right mandible (Figure 1) spanning from
first bicuspid to mid-first molar. Axial view CBCT
scan slices (Figure 2) show disruption of the man-
dibular cortical plate in the area of the suspected
BRONUJ lesion. Interviews with the patient com-
bined with clinical history of the lesion suggested
that “micro-trauma” resulting from daily mastica-
tion and home-care may have been the etiology.

After informed consent was obtained, a treat-
ment protocol was initiated (Table 1). The treat-
ment regimen consisted of four visits over a
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Table 1: BRONJ Ozone Therapy Treatment Protocol

1 Using a 30 gauge short needle, 6 ml of a 25mg/L mixture of ozone gas was injected
into the site, just proximal and distal to the actual bony exposure.

2 Ear insufflation (utilizing damp gauze over stethoscope pads) at 15mg/L ozone gas
for 4 minutes.

3 Nasal insufflation (running ozone through olive oil) at 25mg/L ozone gas for 22 minutes.

4 Application of jojoba-ozone cream (Orazone) to site, and patient instructed to apply
3-4 times a day.

Figure 3: Ozone site injection at site of necrotic bone. Figure 4: Appearance of the BRONJ lesion 4 months after
initial treatment.

Figure 5: Sequestered bone removed from BRONJ site Figure 6: Appearance of BRONJ site 6 months after initial
4 months after initial treatment. treatment. Note the complete disappearance of the
previous lesion and the lack or erythema.
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Figure 7: CBCT scan slice showing improvement of the
lingual cortical plate of the right mandible 6 months after
initial treatment.

6-month period of time and involved ozone site
injections (Figure 3) and insufflation of the nose
and ear. This protocol was repeated once in
August, October, and November of 2011. Fig-
ure 4 documents the appearance of the lesion
at the November appointment. During this visit,
a small section of bone was removed from the
suspected BRONJ site and sent for patho-
logic evaluation. Pathologic evaluation of the
biopsy specimen confirmed “septic non-vital
bone” Soon after this visit, the patient noted
that a large piece of bone loosened from the
site of the BRONJ lesion and she was able
to manually remove it from her mouth (Fig-
ure 5). By December 2011, the site of the
BRONJ lesion appeared to have fully healed
(Figure 6) and the patient reported a cessation
in pain associated with the area. An updated
CBCT scan of the mandible showed improved

20 - Vol.5,No.5 * May 2013

consistency of the cortical plate (Figure 7).

This case report provides evidence of a
promising treatment modality for BRONLJ.
As this was only a single case, addi-
tional studies with larger patient pools fol-
lowing this protocol may be warranted. @
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- Alveolar Ridge Augmentation with a Buccal Bone
Graft from the Mandibular Molar Region

Shinya Yura' « Mitsuru Kozakai?

Abstract

Background: Implant placement in the pos-
terior mandible and maxilla is frequently
complicated by the presence of inadequate
bone quantity and quality. We describe a
procedure for buccal bone grafting with
two mandibular buccal shelf cortical plates
for bone augmentation of the ridge crest
with  palatal-buccal and vertical defects.

Surgical technique: A buccal bone graft with
two mandibular buccal shelf cortical plates was
applied for bone augmentation of the ridge crest
with palatal-buccal and vertical defects. The cor-
tical bones were harvested by splitting the outer
cortical plate and the removed bones were then
shaped to place on the exposed alveolar crest.

The bone graft was placed in the top and buc-
cal sides of the defect and fixed with titanium
screws. After decompression of the periosteum,
the mucoperiosteal flap was repositioned and
carefully closed with a 5-0 nylon mattress suture.

Results: Three months after the bone
graft operation, implant placement could
be performed with conventional technique.

Conclusions: A buccal bone graft with
two mandibular buccal shelf cortical plates
such as we used is suitable for bone aug-
mentation of the ridge crest with palatal-
buccal and vertical defects. Furthermore,
it is minimally invasive, safe, and reliable.

KEY WORDS: Bone augmentation, mandible, dental implants
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Figure 1: Maxillary donor recipient site measurements to
receive harvested bone.

INTRODUCTION

Implant placement in the posterior mandible and
maxilla is frequently complicated by the pres-
ence of inadequate bone quantity and qual-
ity. Various surgical therapeutic solutions have
been described to overcome the anatomic limi-
tations in this area. In bone augmentation to the
alveolar ridge crest with palatal- buccal defect,
buccal bone graft is applied.!" Buccal bone
grafting is a safe bone augmentation technique
with a wide range of applications. The hardness
of the mandibular cortical bone is an advantage
for bone augmentation.? However, the augmen-
tation of bone height defect and the plasty of
the smooth ridge crest appearance are usually
difficult because of its hardness. The curve of
cortical bone on the mandibular buccal molar
region is similar to that of the ridge crest. We
therefore describe a procedure of the buccal

24 . Vol.5,No.5 * May 2013

Figure 2: (A) Multiple pieces of buccal cortical plate were
harvested from the molar region of the mandible. (B) The
harvested pieces of bone were fixed into a single unit with
a titanium screw. (C) The single unit graft was secured to
the maxillary recipient site with multiple fixation screws to
provide both vertical and horizontal augmentation.

bone graft with two mandibular buccal shelf cor-
tical plates for bone augmentation of the ridge
crest with palatal-buccal and vertical defect.

SURGICAL TECHNIQUE

An anterior-posterior crestal incision was made
in the right posterior maxilla and supplemented
by buccal-releasing incisions at the ante-
rior and posterior ends of the horizontal inci-
sions. Mucoperiosteal flaps were elevated to
expose the alveolar crest and the size of the
harvested bone was then measured (Figure
1). The selected donor site for this case was
the mandibular molar region. Dual pieces of
long and short cortical bones were harvested
by splitting the outer cortical plate using a fis-
sure bar and bone chisel. The two removed
bony plate pieces were fixed to one another
with a titanium screw to form a “single unit



Figure 3: The single unit graft was secured to the maxillary
recipient site with multiple fixation screws to provide both
vertical and horizontal augmentation.

Figure 5: The mucoperiosteal flap was repositioned and
carefully closed with 5-0 nylon sutures.

graft” (Figure 2). The single unit graft was
then placed on the top and buccal side of the
defect, and fixed with additional titanium screws
(Figure 3). To achieve a smoother form,
bone marrow chips were harvested from
the mandibular molar region and placed in
gaps between the alveolar crest and fixed
cortical plates (Figure 4). The mucoperi-

Figure 4: Harvested mandibular bone chips placed at
periphery of grafted bony plates.

Figure 6: Dental X-ray image after implant placement.

osteal flap was repositioned with perios-
teal releasing incisions and carefully closed
with a 5-0 nylon mattress suture (Figure 5).

After two months of healing, submu-
cous vestibuloplasty was performed at the
site of the bone graft operation in the max-
illa. After the removal of the titanium screws
which secured the grafted bone, artificial der-
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the smooth ridge crest appearance are usu-

ally difficult because of its hardness. The buc-
cal bone graft with two mandibular buccal
shelf cortical plates that we used is suitable
for bone augmentation of the ridge crest with
palatal-buccal and vertical defect. Further-
more, it is minimally invasive, safe, and reliable.

In submucous vestibuloplasty, we used
artificial dermis for protection of the exposed
periosteum.” The collagen layer of the graft
may be useful for shortening the healing
period and decreasing scarring. In addi-
tion, the grafts may minimize patient discom-
fort from postoperative pain and bleeding.®*’
Furthermore, the procedure does not need
harvested tissue such as a split-thickness
skin graft or a palatal mucosal graft. @
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LASER - An Effective Surgical Alternative for

Pericoronal Flap Excision in the Third Molar Region
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Lt Col (Dr) Manab Kosala? « Brig (Dr) S K Roy*

Abstract

Purpose: Laser surgery has been shown
to exhibit advantages over scalpel sur-
geries in many procedures. The advan-
tages include less post-operative pain,
hemostasis and healing without scar formation.
The study sought to compare the post-operative
complications of scalpel surgery and laser assisted
surgery in the case of pericoronal flap excision.

Materials and Methods: Forty patients requir-
ing pericoronal flap excisions were randomly
selected and divided equally into two groups.
Twenty patients underwent excision with scalpel
and half with laser assisted surgery. Cases were
observed after 24 hours and 7 days for post-
operative pain with VAS scale, restriction in open-

ing mouth and swelling. Appropriate statistical
analysis was carried out to compare the param-
eters and find effectiveness of the procedures.

Results: Statistical analysis confirmed that
all the parameters signifying post-opera-
tive complications of excision of pericoro-
nal flap were less in laser assisted surgery.

Conclusions: The study demonstrated significant
difference in pain parameters post operatively
between scalpel and laser. The amount, frequency
and duration of post-operative pain were less in
case of surgical protocols using laser. The swell-
ing and restriction of mouth openings were also
comparatively more in case of scalpel surgery.

KEY WORDS: Dental Laser, pericoronal flap surgery, pain scale, post-surgical pain
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INTRODUCTION

The eruption of the mandibular third molar is asso-
ciated with various complications associated with
the lack of space in the alveolar ridge." The third
molar, being the last molar of the arch to erupt,
has increased chances of getting impacted or
partially erupted. The impacted third molar may
be classified as mesioangular, horizontal, verti-
cal, distoangular, buccoangular, linguoangular
and inverted.? Most impacted mandibular third
molars are generally indicated for extractions if
they are symptomatic. But vertically impacted
third molars which are not completely erupted,
covered partially or completely by a thick band
of fibrous tissue (pericoronal flap) may not be
necessarily indicated for extraction of the tooth.

This thick band of fibrous tissue is referred
to as the “pericoronal flap” which is a flap of gin-
giva covering an unerupted tooth, especially
the lower third molar.® This tissue overlying the
erupting tooth often causes pain and recurrent
infection causing various signs and symptoms
such as swelling, cellulitis and restriction in open-
ing mouth.* In such cases the modality of man-
agement varies from surgical excision of flap to
non-surgical management by administration of
antibiotics, analgesics and various other methods.

The conventional surgical excision of peri-
coronal flap using surgical blades under local
anesthesia has traditionally been the method
of choice. The disadvantages of using a surgi-
cal blade involve difficulty in access to the third
molar region,® intra-operative pain, bleeding and
post-operative complications.® An alternative to
the surgical blade is soft tissue diode laser ther-
apy. LASER is an acronym for Light Amplifica-
tion by Stimulated Emission of Radiation. Lasers
are commonly named for a substance which is
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Figure 1: Panoramic radiograph showing impacted third
molars.

stimulated to produce the coherent light beam.

Excision of pericoronal flap brings about
relief in symptoms and it also eases the erup-
tion of the tooth. The excision of the pericoro-
nal flap can be done manually with the help of a
scalpel or using lasers. Laser surgery has been
shown to exhibit several advantages over scal-
pel surgery for many procedures. Some of these
advantages include hemostasis, less intra-surgical
pain, reduced postoperative swelling, less quan-
tity of anesthesia required, and even reduced
postoperative pain.’®  The laser also plays a
significant role in creating the proper environ-
ment for the establishment and organization of
a sufficient and stable clot to promote healing.

Several studies® have emphasized the need
to assess patient related factors such as post-
operative pain, infection, swelling and loss of
function prior to making treatment decision. A
significant amount of information is available in
the literature about the application of laser ther-
apy in oral soft tissue for different intraoral peri-
odontal procedures, but no comparative study
to evaluate the effectiveness of excision of peri-
coronal flap using laser and conventional scal-
pel techniques is evident. Therefore, the present
study is an attempt to compare the outcome of
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Figure 2c: Group A at 7 days healing.

two surgical modalities using conventional and
laser therapy for excision of pericoronal flaps.

MATERIALS AND METHODS

Study Population

Forty patients including 22 males and 18
females between 18-30 years were selected
from the Outpatient Department of Army Den-
tal Centre (OPD) and were referred to Depart-
ment of Periodontology. The study protocol
was reviewed and approved by the institutional

Figure 2b: Intrasurgical photo after scalpel use.

ethical committee. The informed consent was
taken from all patients participating in the study.
The following inclusion and exclusion criteria
were kept in mind during selection of cases.

Inclusion Criteria

1. All selected cases from the OPD referred were
evaluated by an experienced Periodontist.

2. Patients having vertically erupting mandibular
third molars after radiographic examination.

3. Mandibular molars having covered with peri-
coronal flap either partial or complete.

4. Age between 18-30 years.

5. Non-pregnant and systemically healthy patients.

6. Non-smokers.

7. Patients undergoing surgery for first time.

Exclusion Criteria
1. Non-compliant patients.
2. Physically and mentally handicapped patients.
3. Patients on any medications such as

antibiotics or analgesics.
4. Patients with any debilitating systemic diseases.
5. Patients having history of drug allergy
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Figure 3c: Intrasurgical photo after laser use.

At the first appointment, patients’ case his-
tories were recorded with a complete oral and
periodontal examination. Routine hematologic
examination, urine analysis, periapical and pan-
oramic radiographs (fig. 1) were advised for
diagnosis. The subjects were divided into two
groups with twenty in each, depending on the
modalities of surgical procedure followed. In
group A, the pericoronal flap excision was done
with scalpel blade and in the group B with laser.
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Figure 3d: Group B at 7 days healing.

SURGICAL PROCEDURES

All surgeries were performed utilizing 2% xylo-
caine with adrenaline 1:100,000 local anesthetic
agent. Surgeries were performed under direct
supervision of periodontal faculty. Surgical tech-
niques included excision of pericoronal flap manu-
ally using scalpel blade or excision with the help
of laser. All these surgeries were performed fol-
lowing standard instrumentation and protocols.

In Group A, patients pericoronal flap excision
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Figure 4: Visual analogue pain scale.

was done using scalpel blade. For the technique,
the flap was held with a pair of hemostats, and
the whole band of tissue was excised with  #15
and #12 blade (figs. 2a-2c). In Group B, the
excision of the pericoronal flap was done using
a laser in a stitching type of motion going up and
down to remove the tissue lying over the distal
end of the occlusal surface (figs. 3a-3d). The
laser was dragged in a continuous up and down
motion going deeper at every step in back and
forth motion. The tissue was grabbed with a cot-
ton plier and with further back and forth move-
ment a wedge was created to excise the tissue.
The procedure resulted in the formation of tis-
sue tags which were removed with a laser fol-
lowed by irrigation with hydrogen peroxide. The
remnants of the ablated tissue were removed
using sterile gauze dampened with saline.
No sutures were placed after laser treatment.

Following surgery, all the patients were dis-
charged with a post-operative course survey.
Patients were reviewed after 24 hours and then
7days on parameters of swelling, pain and dis-
comfort during eating and speech, ability to open
mouth. Patients were also asked to measure their
pain on a standard 10 cm Visual Analog Scale
and to describe the frequency of pain during the
time period. The complications were recorded
as per guidelines of the study by Lopez.™

PAIN ASSESSMENT

It was felt that patients’ self-reporting were the
most reliable measure of pain. To assess inten-

Bar Chart

Group

| &
|2

Count

Figure 5: Distribution of age and sexes in Groups A and B.

sity, the patients were instructed to complete a
pain diary or questionnaire by locating their pain
on a scale that is visual analogue scale (VAS) (fig.
4) of 0 to 10 with O being no pain at all and 10
the worst pain they have ever felt."" In the pres-
ent study the VAS responses were completed
by each patient intraoperatively, 24 hours, and
7 days post-operatively recorded by a com-
mon observer to remove inter-observer Dbias.
After completion, all recordings were analyzed,
which included comparison of postoperative
pain and the degree of functional complications
after the two treatment techniques. All patients
were instructed to use the same analgesic con-
taining lbuprofen and paracetomol. The patients
were asked to place a vertical marks in the
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Table 1: Distribution of Patients According to Age and Sex in both the Groups

Group A Group B
Age Group Female Male Total Female Male Total
18-21 0 4 4 2 3 5
22-25 3 4 7 3 3 6
26-30 5 4 9 5 4 9
Total 8 12 20 10 10 20
Group Statistics

Group N Mean Std. Deviation Std. Error Mean
Ai?‘e A 20 24.65 3.646 0.815
Years B 20 24.65 3.774 0.844

position between the two extremes O-none to
10-extreme, which best described their personal
perception of degree of discomfort expressed.

POST-OPERATIVE SWELLING
ASSESSMENT

To assess swelling after surgeries, the levels
of complications were classified as mild, mod-
erate and severe. None to minimal swelling
meant little or no discomfort; moderate was any
swelling that bothered the patient and mildly
affected normal function; and severe was con-
sidered any swelling that could even disrupted
the patient's daily functions. None to minimal
swelling ranged from no abnormal feeling or vis-
ible change in appearance to a feeling of “fat” or
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enlargement of intra- or extra oral soft tissue cor-
relating to the surgery; moderate swelling indi-
cated a slight visible change in the size/ shape
of the soft tissue in addition to the feeling; and
severe swelling was defined as a very notice-
able change in the size/shape of the soft tissue.

MOUTH OPENING
ASSESSMENT

In our study the mouth opening was measured
as inter incisal distance from incisal tip of maxil-
lary incisor to that of mandibular incisor with the
help of a metallic scale. The extent of mouth open-
ing is measured in millimeters. The readings were
taken after 24hrs and after 7 days post-surgery.
Post-operative data on different complications
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Table 2: Sex-Group Cross Tabulation

Group Total
A B
Sex F Count 8 10 18
% within sex 44.4% 55.6% 100.0%
% within group 40.0% 50.0% 45.0%
% of total 20.0% 25.0% 45.0%
M Count 12 10 22
% within sex 54.5% 45.5% 100.0%
% within group 60.0% 50.0% 55.0%
% of Total 30.0% 25.0% 55.0%
Total Count 20 20 40
% within sex 50.0% 50.0% 100.0%
% within group 100.0% 100.0% 100.0%
% of total 50.0% 50.0% 100.0%

associated with both type of surgeries noted
at 24hrs and 7 days post operatively were com-
piled and subjected to statistical analysis using

RESULTS

The present comparative study consisting of
40 subjects of different age groups with both
the sexes involved random selection of the

patients. Table 1 & Fig- 5 depict the distribu-
tion of age groups in Groups A and B. The
group statistics show mean and standard devia-
tion of 24.65, 3.646 and 24.65, 3.774 for group
A and group B respectively. Intergroup com-
parison shows the mean difference of 0.000,
p value 1.000 and standard error of difference
of 1.173. The above analysis shows that both
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Table 3: Comparison of reduction in Pain by VAS Score of both

the groups from 24 hrs to 7 days

Mean N Std. Deviation Std. Error of Mean
Group 24hrs 5.95 20 1.234 0.276
A
7 days 2.65 20 0.933 0.209
Group 24 hrs 4.75 20 1.118 0.250
B
7 days 1.35 20 0.587 0.131

Table 4: Intergroup Comparison of VAS score

95% Confidence
Interval of the
Std Difference
Std. Error of Lower Upper
Mean | Deviation | Mean Bound Bound | t-value |p-value
Group A 24hrs-7days | 3.300 1.031 0.231 2.817 3.783 14.313 | 0.0001
Group B 24hrs-7days | 3.400 0.821 0.184 3.016 3.784 18.525 | 0.0001

the groups were homogeneous in respect to
age group before the initiation of the treatment.

Table 1l shows the sex distribution in the
study with Pearson Chi Square value of 0.404
with p value 0.525 signifying the identical sex
distribution in both the groups. So it clearly indi-
cates the randomization of subject selection.

A pain reduction (Table Ill) of approximately
569% as measured by VAS scale from 24hrs to 7
days of treatment (5.95 after 24hrs to 2.65 after
7 days) in Group A was noted. In Group B, on
the other hand, mean reduction in pain was 72%
from 24 hours to 7 days. There was a signifi-
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cant difference of value of VAS score observed
between Group A and Group B after 24 hours.
In both the groups the reduction in the inten-
sity of pain as compared after 24 hours and 7
days of treatment by VAS score was significant
P-value (< 0.001) for both the groups (Table IV).

After 24 hours the mean ability to open mouth
was 20.25mm which turned to normal in all 20
cases after 7 days of treatment in Group A. Simi-
larly in Group B the mean ability to open mouth
was 26.75 mm after 24hours which turned
to normal after 7 days of treatment (Table V).

Table VI shows the distribution of patients
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according to the post-operative swelling. In
Group A cases with scalpel surgery, 12
patients developed mild swelling whereas only
6 patients of Group B developed the same.
All the cases were followed at 24 hours and
seven days interval and there was no fall out.

DISCUSSION

The aim of this study was to compare the post-
operative subjective effects of laser and con-
ventional techniques after pericoronal flap
excision in human beings. The diode laser is now
a viable alternative to the scalpel in soft tissue
surgery. The employment of the laser in stoma-
tology has brought to, compared with traditional
methods, a great implement in technical treat-
ment of lesions of oral mucosa resulting in a rel-
evant quickening of the healing process and in
an improvement of the post-surgical outcome,
which in turn increases the patients’ compliance.
The treatment of hyperkeratosis and leukopla-
kia of oral mucosa, the removal of benign neo-
plastic or dysplastic lesions, the treatment of
vascular lesions, undoubtedly represent the
main goals of the laser assisted oral medicine.

The nucleus of a diode laser consists of a
semi-conductive material, the diode (Indium, Gal-
lium, Arsenic). The most common laser used in
oral-dental surgery has a wavelength of 810nm
or 980nm and shows a high affinity for the hemo-
globin; so that this type of device is particularly
devoted to the treatment of vascular lesions both
by removal directly or by means of lesion clot-
ting. Moreover, all the other surgical procedures
can be performed with Diode LASER concerning
both the major and minor oral surgeries. Diode
lasers, on the basis of their photo-chemical and

Table 5: Descriptive Statistics for Mean

Ability to Open the Mouth

Case Summeries
24hr
Group No. of Patients Mean
A 20 20.25
B 20 26.75

photo-mechanical features, are particularly indi-
cated in both superficial and middle-deep sur-
gery of soft tissues. So they represent a valid
instrument in most dental surgery. Moreover,
Diode laser is strongly indicated in treatment on
mucous-membranous lesions with concomitant
newly forming vessels and consequently with
hemorrhagic risk. Another positive consideration
about laser surgery, compared to traditional blade-
surgery, concerns not only the clinical results but
also the running surgical procedures and espe-
cially the post-surgical comfort of the patient.

There are very few studies comparing the
postoperative effects of laser and conventional
techniques, which can justify the use of LASER
for intraoral soft tissue surgery. In our study,
patients treated with the Diode laser had sig-
nificantly less postoperative pain and functional
complications compared to scalpel surgery. The
laser technique offers some advantages, such as
a relatively bloodless surgical and post-surgical
event; the ability to precisely coagulate, vapor-
ize, or cut tissue; sterilization of the wound site;
minimal swelling and scarring; no suturing in
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Table 6: Distribution of patients according to post-operative swelling

Group A Group B
No. of Patients No. of Patients
Grade 24hr 7 days 24hr 7 days
Mild 12 0 6 0
Moderate 6 0 0 0
Severe 2 0 0 0
Normal 0 20 14 20
Total 20 20 20 20

most cases; little mechanical trauma; reduction
of surgical time; decreased post-surgical pain;
and high patient acceptance.'>'® There is abun-
dant evidence confirming markedly less bleed-
ing,'”'® particularly of highly vascular oral tissues,
with LASER surgery.'® Some reports suggest that
LASER-created wounds heal more quickly and
produce less scar tissue than conventional scal-
pel surgery,'® which was also observed in our
study, although contrary evidence also exists.'®?'

Postoperative pain from oral surgical proce-
dures has been claimed to be reduced in LASER
surgery.'” It is theorized that this may be due to
the protein coagulum that is formed on the wound
surface, thereby acting as a biologic dressing
and sealing the ends of the sensory nerves.’® On
the other hand, the superpulse mode, which was
used in this study, releases bursts of higher peak
powers and shorter pulse durations in the micro-
second range. This mode allows the surgeon to
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deposit pulses of higher peak power into tissue
with control, to confine the exposure to pulses
that are within the thermal relaxation time of the
tissue (which is the time needed by the tissue to
release the absorbed heat via conduction or cir-
culation), and to use pulse repetition rates that
allow cooling between individual pulses to reduce
heat accumulation.?> The use of this mode may
have beneficial effects on the control of post-sur-
gical complications by preventing carbonization or
charring, which may interfere with wound healing.

In our study same analgesics were
given in all cases but the effect of painkill-
ers may be different for different patients.
That is where pain measurement can be
taken as bias and a limitation in this study.

Although it has many advantages, the laser
technique requires some precautions. The laser
beam may be reflected from shiny metal surfaces,
such as retractors or mouth mirrors, and cause



eye injury. Protective eyewear must be worn by
the operator and assistants. The patient's eyes,
throat, and delicate oral tissues outside the surgi-
cal site must be protected from accidental beam
impact through use of safety glasses and wet
towels or gauze packs. Clinicians experienced
in laser surgery have emphasized the need for
an adequate shield, such as a flat-bladed instru-
ment or silver foil, between the gingiva and teeth.

CONCLUSION

The study demonstrated significant difference
in pain parameters post operatively between
scalpel and laser. The amount, frequency and
duration of post-operative pain were less in
cases of surgical protocols using laser. The
swelling and restriction of mouth openings
were also comparatively more in cases of scal-
pel surgery. Moreover, on the basis of previ-
ous author's experience, the clinical results
obtained under laser with the parameters used
have been satisfactory. The different mecha-
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nisms of interaction between laser and tis-
sues and the photo-dynamic properties of laser
devices, previously discussed, justify the atti-
tude to spread the employment of laser devices
in the treatment of the different types of lesions
of oral soft tissues, contemporary reducing
discomfort and improving healing processes.

In the future, protocols will be modified and
re-tuned by various laser user groups after dis-
cussion of their experiences and results. These
results will be incorporated into new procedures
which will bring LASER Assisted Periodon-
tal Therapy to a newer, more effective level. @
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