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ABSTRACT
The lower second premolar presents commonly, simply, with a
single root, tapered and straight. However, different morphological
aspects of this tooth root and canal are not uncommon occurrences
may appear with bow root, double and canals with bifurcations in
remote places to perform the complete cleaning and shaping, while
also having the tooth inclination in the arcade one the factors of
difficulty in performing coronary opening and the location of the
canal. In this case, it is of a lower second premolar having three
canals and two foramina opening where it was held, instrumenta-
tion and root canal filling. Therefore, the purpose of the authors of
this study is to describe step by step the case report of the patient
who possess the anatomical differentiation mentioned above, so
that it may contribute to the elucidation of common questions
among endodontists and general clinical to the subject.

KEYWORDS: Endodontic treatment, second premolar, ana-
tomical variation.

1. INTRODUCTION
The lower premolars may represent one of the great

difficulties to perform a root canal treatment successful
when compared to other teeth because the canal has
large anatomical variation, which associated with lack of
knowledge of root morphology leads to a high failure
rate1. Their internal anatomy can present very complex,
such that some authors claim that a root with tapered
canal and a single foramen is an exception and not a
rule2. Errors such as canal drift during instrumentation,
several drilling or iatrogenic are commonly committed
due to lack of anatomical knowledge, leading some pa-
tients to feel pain after the operation and/ or tooth loss.

For a correct procedure, it is necessary to clean,
shape and filling the space of the canal in all its dimen-
sions. There will be an adequate and satisfactory sealing,
always assuming that the tooth may have roots and/ or
extra canals: one canal and one foramen; one channel
that forks in the middle third forming two separate fo-
ramina; one foramen that bifurcates at the apical third,

forming two separate foramina; two canals from the cer-
vical third and apical third, forming two separate foram-
ina; two canal that forking in any third of, or can be
found with anatomical variations canals, that are blended
to form two or three canals3.

The objective of this study is to report the case of a
patient who has as anatomical variation a lower premolar
with three channels from its initial radiograph to the fill-
ing of the canal, with clinical and radiographic accom-
paniment for a period of 6 months.

2. CASE REPORT
Patient aged 40, serviced in the dental office, report-

ed sensitivity to touch in the posterior region of the left
mandible. In clinical and physical examination, the ele-
ment 35 had to be sensitive to vertical and horizontal
percussion test, and clinically show a fistula in the apical
region.

Radiographically, the element in a matter showed the
presence of an extensive radiolucent image in the apical
region of the mesial root. After a careful history and
physical examination, the patient reported that the dental
element was subjected to a replacement of an amalgam
restoration with a resin to four years ago. The digital
periapical element proved the presence of a different
conventional anatomy. The main conduit was clear only
until the end of the middle third of the root, disappearing
to the apex. This image, suggested the presence of more
than one canal in the apical third of the root.

In the initial consultation, after the performance of
prophylaxis in the tooth 35, anesthesia of the region was
carried out using two tubes of mepivacaine (DFL. RJ-RJ.
Brazil), with the total isolation of the element. We then
carried out the coronal opening and obtained access to
the mouth of the canal. For the initial operation of the
canal was used files type K-08 (Dentsply-Malleifer.
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Switzerland). After this procedure, the progressive de-
contamination of the cervical and middle thirds of the
main conduit with the use of Pro-S design files was per-
formed (Easy-Belo Horizonte. Brazil). With the use of
hand files sizes 08, 10 and 15 the initial apical instru-
mentation was performed, it is possible to differentiate
two distinct conduits (Figure 1).

Figure 1. Exploitation of canals with hand files type K.

After the field of apical anatomy, we performed the
complete mechanical preparation of the element, through
automated continuous rotary technique. After thorough
decontamination and modeling of the conduits, was then
inserted into the root canal dressing ( Ca(OH2) ), tempo-
rary restoration with Coltosol, for a period of 15 days.

In the second session, it was found clinically total
regression of symptoms and absence of fistula. It was
then removed the dressing used carried out the power of
the auxiliary chemical substance (2.5% NaOCl) with the
aid of specific ultrasound tips (Irrissonic - Helse, Ribei-
rao Preto, Brazil) and performed the obturation of the
conduits through the technique of gutta percha plasti-
cized term. Was also performed the radiographic evi-
dence of the filling quality, final restoration of the dental
element with glass ionomer cement (Figure 2).

Figure 2. A: cone fit radiography; B: Radiographic evidence of obtu-
ration quality.

After 6 months completed treatment, the patient was
called for radiography of preservation, which reported
no signs and symptoms in addition to the radiographic
image demonstrate complete regression of the lesion,
showing the success of the proposed treatment (Figure
3).

Figure 3. Radiography of proservation of the case after 6 months.

3. DISCUSSION

For execution of an satisfactory endodontic treatment
should always reveal the internal anatomy the canals and
their anatomical variations. These morphological changes
in endodontic therapy difficult, as it requires the profes-
sional greater knowledge of internal anatomy, external
and variations of the pulp chamber, thus changing the
method of performing the diagnosis and treatment3. Re-
search indicates that the presence of three canals in the
lower premolars may occur due to racial differences in
the morphology of ducts. Trope (1986)4 found in a stud-
ied performed with the American people that the number
of premolars that has more than one root in blacks is

A

B
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32.8% whites and 13.7%. In this case we are reporting,
our patient was Caucasian.

The X-ray for a tooth to be held an endodontic
treatment is essential in the planning, because in cases
that observes the pulp chamber, cervical-third of the large
root canal and then this path radiolucent disappears, you
can usually suspect the presence of more than one canal5.
Some authors reported in their studies that the microscope
use during treatment, assists in locating extra channels,
and special techniques for preparing and filling6,8.

In addition to the radiographic use, we use a factor for
determining the number of canals or branches is that the
use of stainless steel instruments with pre-bends, which is
a clinical procedure that can provide three-dimensional
information of the internal anatomy of the root canal9. In
our case described, was used, and pre-curved conven-
tional file, pre-curved nickel-titanium rotary files were
used. This was possible due to the heat treatment that
these files passed in its manufacturing process, thus al-
lowing after its pre-bending, not return to the original
format.

The lack of knowledge or professional skill in time
to find canals or extra roots are one of the reasons for the
failure of treatment by the patient to perform retreat-
ment10. Leonardo et al, (2005)11 emphasizes careful not to
be too much wear during coronary opening and dilation
of the cervical and middle thirds. These maneuvers could
somehow facilitate the surgery, however, the sharp re-
moval of mineralized tissue in this region invariably
cause a weakening of the tooth structure, thereby un-
dermining the longevity element in the oral cavity.

4. CONCLUSION
The difficulty in performing endodontic therapy in

cases of premolars with apical complex anatomies in-
creases due to the occurrence of these cases had entered
into a single conduit and it is divided after the middle
third. Knowledge of the professional on the internal and
external anatomy the canals and their variations, as well
as care for the location and identification of it and re-
specting the work steps are key to successful treatment.
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ABSTRACT
The gingiva is a part of the periodontium having protective
function of the dentoalveolar complex and has the ability to
stabilize the progression of inflammation or gingival reces-
sion. Some medical conditions can contribute to reducing
the gingiva, with the consequent loss of protective function,
such as the gingival recession. The gingival recession may
occur due to poor dental hygiene or excessive brushing,
especially in patients with thin gingival biotypes. There are
some specific situations indicating the use of interventions
to increase the length of the attached gingiva to restore the
natural protection of the periodontium. Thus, dentistry has
different surgical techniques that aim to increase the width
of attached gingiva unsatisfactory, as the penetrations of
vestibules, gingival grafts and flaps repositioning. The im-
plementation of periodontal surgical techniques using the
principle of Periodontal Regeneration Guided through the
use of absorbable or non reabsorbable membranes have
demonstrated good results in operations where it is desired
to exclude the migration of unwanted cells and favor the
proliferation of desired cells during the healing. The objec-
tive of this study is to report a case in which surgical tech-
nique Modified apical repositioned flap (MARF) to in-
crease attached gingiva was performed bilaterally, with the
addition of a non- reabsorbable polypropylene membrane
in only one side in order checking the possibility of differ-
ent results between the operated side. Using the membrane
superior results were obtained regarding the formation
range of the gingiva, aesthetic appearance of the scar and
ease of removal of postoperative suture. Thus, it can be
concluded that periodontal surgical technique MARF asso-
ciated with the use of the membrane was effective for in-
creasing the gingiva.

KEYWORDS: Mucogingival surgery, guided periodontal
regeneration, non-reabsorbable membrane.

1. INTRODUCTION

The concern for the integrity of periodontal tissue
comes from the 70s1. The healthy gum tissue is charac-
terized by having part of its structure and firmly adhered
to the periodontal alveolar bone and thus received the

name of attached gingiva. According to Newman (2004)2,
the keratinized epithelium of the sulcular epithelial and
gingival tissues not only provides protection for under-
lying periodontal tissues, but also acts as a barrier
against bacteria and their products. Among the functions
of the attached gingiva, resistance to external injuries
caused by physical trauma of brushing, the aid in reduc-
ing physiological forces exerted by muscle fibers of the
alveolar mucosa and the responsibility to maintain the
marginal gingival tissue in position around the tooth are
the most cited in the literature3,4.

Thus, for years, various surgical techniques have
been developed in order to increase the gingiva inserted
and improve the clinical status of periodontium consid-
ered unfavorable. Acconding to Lindhe (2005)5, the most
primitive techniques to increase the attached gingiva are
operations aimed at deepening the hall in which we can
cite the technique of "denudation" proposed by
Ochsenbein in 1960 and the technique of "split flap",
proposed by Staffileno et al., in 1962, for the mainte-
nance of the periosteum. Accordingly, Reddy et al.
(2013)6 report that several periodontal surgical proce-
dures have been proposed to obtain adequate amounts of
keratinized tissue, in which stand out the free gingival
grafts, lateral flap rotational pedicle, flap repositioned
apically, coronally repositioned flap, graft subepithelial
connective tissue, cellular cutaneous graft, etc.

Thoma et al. (2009)7 in order to overcome problems
with autogenous tissues, some alternative techniques and
materials have been developed. In our recent studies,
some authors included in the literature a surgical tech-
nique that became known as repositioned MARF - Mod-
ified Apically Repositioned Flap, which proved to be an
efficient and effective technique to increase the height
gum inserted into single or multiple teeth. All of these
techniques have been demonstrated to improve the at-
tached gingiva, however, MARF technique has aroused
interest because of its easy implementation, fast and
does not require a second surgical area, reducing mor-
bidity for the patient and offering a favorable cosmetic
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result, as stated Carnio et al. (2007)8.
Thus, this work aims to report two clinical proce-

dures performed in a patient who needed gum inserted
increase in contralateral areas, showing on one side the
classic technique of MARF and on the other side the
same technique associated with the use of a membrane
not reabsorbable polypropylene, based on the principle
of Guided Periodontal Regeneration - GPR, which is
intended to exclude undesired cell migration, in order to
observe the use of this material could favor the final re-
sult on the increase of attached gingiva.

2. CASE REPORT

Patient M. M. G. L., female, leukoderma, 46, attend-
ed the Dental Clinic UNIPAR with the intention of
making a dental assessment and dental restorative and
rehabilitation, in order to restore the function and aes-
thetics of the stomatognathic system. Patient reported
being smokers and user of anxiolytic drug (Paroxetine
hydrochloride - 20 mg). On examination, the upper arch
there was the presence of prosthesis over dental implants
- the type ceramic protocol. In the lower arch was no-
ticed the absence of the elements 37 and 47, the presence
of cervical caries, gingival biotype thin, with narrow
band attached gingiva, generalized gingival recession
and strong muscle insertion of adhesions in the alveolar
mucosa (Figure 1).

Figure 1. Initial situation.

Regarding oral hygiene habits, the patient reported
brushing their teeth three times a day and not flossing.
Regarding the clinical condition of the periodontium, the
patient reported that the gums bleed regularly, especially
during brushing, which was verified the presence of bio-
film in anterior lower teeth and changes in color of the
mucosa, with reddish appearance, indicating clinical
signs inflammation.

After the completion of the basic periodontal treat-
ment, the proposed treatment plan was to hold a surgical
technique to promote increased attached gingiva exten-
sion, in order to stabilize the progression of gingival
recession and enable greater protection against the con-

stant inflammation. The techniques for selection were
the MARF to increase inserted bilaterally gum, but with
the addition of a polypropylene membrane on only one
side, in order to verify the possibility of results between
different sides operated.

Previously, the patient was molded to manufacture a
silicon plate to reference the height of the gum margin
inserted before and after surgery. For the demarcation of
areas to limit the attached gingiva and alveolar mucosa,
Schiller a dye solution was used (potassium iodide to 4%
alcohol solution) and a millimeter periodontal probe to
measure the gingiva inserted present (Figure 2 and 3).

Figure 2. Preoperative the right side with silicon plate and millimeter
probe in position, stained with Schiller solution.

Figure 3. Preoperative the left side with a silicone plate and millimeter
probe position stained with Schiller solution.

Figure 4. Intraoperative the left. Retail division to carry out the MARF
technique.

On the left side, under local anesthetic infiltration
Nerve Menton the conventional MARF technique was
performed, with the completion of the incision in the
extension of keratinized tissue, near the mucogingival
junction extending from the tooth 33-35, with the retail
division, with careful to keep the periosteum in the orig-
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inal position, performing both the detachment of the
muscles of the flanges of the region and followed by the
reference of the silicon plate margin (Figure 4).

The flap was sutured repositioning in a more apical
region with simple discontinuous points (Figure 5).

Figure 5. Intraoperative the left. Retail repositioning in a more apical
position, sutured with simple stitches.

On the right, under local anesthetic infiltration Nerve
Menton was performed the MARF technique with mem-
brane increase, which was usually started by performing
an incision in the extension of keratinized tissue, near
the mucogingival junction extending from the tooth
43-45, according to the aforementioned technique (Fig-
ure 6).

Figure 6. Intraoperative the right. Retail division to carry out the
MARF technique.

Then, the preparation was carried out of the mem-
brane, which was cut to size corresponding to the iris
receptor site with sterile scissors. The stabilization of the
membrane was performed by discontinuous simple su-
tures securing the membrane to the attached gingiva ad-
jacent to and suspended sutures to the periosteum were
fixed and anchored in the interproximal area of the teeth
above the operated region (Figure 7).

At surgery completion, the patient was informed that
only one membrane placed on the operated side should
be maintained until the time of removal of sutures, in
which it would also be removed. The patient was ad-
vised to refrain from brushing your teeth in the surgical
site for about two weeks and instructed to perform rins-
ing the mouth with chlorhexidine 0.12% solution, three
times a day for a week.

The patient was prescribed oral use Amoxicillin 500
mg three times daily for seven days Nimesulide 100 mg

twice daily for three days and Paracetamol 750 mg three
times a day for three days. Other recommendations were
passed on to the patient, how to rest on the day of sur-
gery, avoid the intake of hot and hard foods, not move in
the operated area and return after 14 days for suture re-
moval (Figure 8).

Figure 7. Intraoperative the right. Membrane stabilization with suture
simple points and suspenders.

Figure 8. Front postoperative after 14 days, after the removal of the
membrane and suture.

Figure 9. Pós-operatório de 3 meses do lado direito.

Figure 10. Postoperative three months on the left.
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The patient returned for post-surgical follow-up after
3 months (Figure 9 and 10) and 1 year (Figure 11 and 12)
surgery, a new measurement is performed with the mil-
limeter probe for verification of the formation of at-
tached gingiva.

Figure 11. Postoperative 1 year on the right.

Figure 12. Postoperative 1 year left.

At both sides, one can observe an increase in the at-
tached gingiva, this being greatest when used MARF
associated with the membrane. It was also observed that
there was a significant improvement in gingival inflam-
mation of the operated area.

3. DISCUSSION
The mucogengivais features may vary according to

the gingival biotype of each individual, which can be
classified as flat and thick or thin periodontal periodontal
and scalloped, as shown by Silva et al. (2007)9. For
Nasser & Souza (2012)10, the classification of periodon-
tal biotype in the pre-treatment is important in various
specialties of dentistry such as dental implants, Dentistry,
Prosthodontics and Orthodontics, it offers subsidies for
determining the prognosis of the procedure. "The small
height or absence of keratinized tissue is a risk factor in
the development of marginal tissue recessions. The
measurements of height and gingival tissue thickness is

of paramount importance in rehabilitation planning "11.
Thus, it is considered that periodontium with reduced

height of keratinized gingival tissue and little thickness
characterized by being more likely to develop inflam-
matory lesions mucogengivais origin and gingival reces-
sion, as in the reported case. The attached gingiva that
can be considered ideal is an issue that differs views
between studies for many years. Accordingly, Löe &
Lang (1972) suggested that two 12 mm keratinized gum
is sufficient to maintain the gingival margin stable, resist
brushing trauma and maintaining homeostasis of the
periodontium..

According to the American Academy of Periodon-
tology (2001)13, gingival recession can be defined as the
apical migration of the gingival margin in relation to the
cementoenamel junction. In this sense, Pradeep et al.
(2012)14 and Potârnichie (2013)15 agree to report that the
recession of the gum tissue can be considered as a peri-
odontal disease complex, multifactorial and still poorly
understood etiology. However, some authos16,14,17,15 ar-
gue that some possible factors should be considered as
the possible cause and progression of gingival recession,
such as periodontal biotype, this amount of attached gin-
giva, labial frenulum with strong presence, type of oc-
clusion, poor tooth brushing or hard excessive margins
of subgingival restorations and harmful habits like
smoking, among other factors.

Pradeep et al. (2012)14 report that the traction of the
marginal gingiva by high insertion brakes or adhesions
can hinder the removal of plaque and promote the pro-
gression of gingival recession. Thus, as observed in this
clinical case, the presence of biofilm, strong muscle in-
sertions of adhesions in the alveolar mucosa, brushing
performed unsatisfactorily, associated with smoking,
would be the possible factors responsible for the pro-
gression of gingival recession.

According Vieira & Cotter (2011)16 mucogengivais
the surgical procedures are required with the function to
correct the loss of soft tissue. Lindhe (2005)5, based on
scientific evidence and clinical case reports, directions to
the increase in gingival volume should be considered in
cases where one wishes to avoid the gradual recession of
the marginal gingival tissue; when the orthodontic
movement can occur bone dehiscence; when changes in
morphology around the teeth or implants facilitate
plaque control or improve comfort for the patient or in
situations where rehabilitation treatments will be per-
formed. In this reported case, the patient had cervical
cavities that needed subgingival restorations, justifying
the execution of the surgical technique for improving the
gingival condition.

Deepalakshmi & Arunmozhi (2006)18 the purpose of
performing plastic surgery in gingival tissues is the gin-
gival recession correction when cause functional or aes-
thetic problems. Thus, the treatment plan should be indi-
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vidualized, taking into account the particularities of each
patient. When the surgery is planned, the most appropri-
ate method should be chosen taking into account several
factors. To Palma (2013)17, selecting a surgical technique
depends on the assessment of the anatomical location of
the factors to be operated, the conditions presented by
the patient and aesthetics necessity.

The technique was proposed by MARF Carnio et al.
in 2006, in order to increase the size of the api-
cal-coronal attached gingiva over several adjacent teeth,
wherein the technique involves lifting the flap and its
displacement in a more apical when the suture. On bio-
logical principles of the technique, Carnio, Passanezi
and Campbell (2007) report that the periosteum is inten-
tionally left exposed, so that the wound edges are sur-
rounded by keratin tissue, so that during this healing
wound, there is a inducing the formation of new tissues
keratin, filling the region where the periosteum was left
exposed.

Carnio et al. (2007)8 conducted a follow-up for 6
months in 33 patients operated using the technique of
MARF. The authors found that the treatments made with
this technique resulted in a significant increase in api-
cal-coronal extent of keratinized tissue, and concluded
that MARF technique is an effective technique in the
attached gingiva increased in length, having several ad-
vantages compared to other techniques used for the same
purpose. Carnio et al. (2010) 19 agree with the above
authors to state that the technique is simple and can be
done quickly because it eliminates the need for a second
surgical site to the donor tissue removal and favors an
appropriate aesthetic result because the color of the new
tissue formed corresponds to the adjacent gingival tissue.
In this concept, the technique has MARF their use justi-
fied offering the advantage of minimizing patient dis-
comfort when compared to autogenous gingival grafting
techniques.

According Abreu et al. (2007)20 in the last decades
for the treatment of gingival recession been suggested
GPR procedures as a modification to conventional tech-
niques, through the use of membranes absorbable,
non-absorbable or other biomaterials. "The exclusion of
undesirable tissue in the area where you want to form a
specific tissue is the basic principle of guided regenera-
tion. The goal is to allow only cells with regenerative
capacity have access to the region"21. To Alpiste-Illueca
et al. (2006)22 during the healing period, the phase of
performance of granulation tissue in the wound surface
epithelial cells similar to the original epithelium mi-
grates rapidly from the wound margins. Thus, the mem-
brane tends to act as a physical barrier preventing the
proliferation of unfavorable tissue as supports Hardwick,
Hayes & Flynn (1995)23.

In our case, an adaptation of MARF technique with
the use of a non-resorbable membrane was made of pol-

ypropylene (Bone Heal®) with the purpose of verifying
the principle of Guided Bone Regeneration can also be
applied to soft tissues, in which waited was found that
the cells that form the new keratinized tissue suffer
greater proliferation in the space created by the mem-
brane to the formation of a greater height and better tis-
sue while the cells remain barred alveolar lining, pre-
venting their proliferation. This membrane was ideally
designed for use in cases of Guided Bone Regeneration
after tooth extractions in which Solomon et al. (2010)24

reported that the membrane has many advantages, be-
cause it is waterproof, can be exposed to the oral envi-
ronment and prevent the infiltration of soft tissue cells,
promoting proliferation of bone cells into the alveolar
bone. However, the use of these membranes has some
disadvantages, such as their cost and the time required
for installation and removal, given that it is
non-resorbable.

The results obtained in the clinical case after surgery,
there were certain advantages over the use of the
membrane with respect to another area without the use
of the same. The membrane preserved a distance from
the edges of the surgical wound for a longer time,
promoting greater epithelialization and consequently the
formation of a keratinized tissue of better quality. Upon
removal of the suture, the side which received the
membrane has facilitated this procedure, compared to
the other area without the use of the same. After the end
of the healing period, it can be seen that there has been
the formation of a more visible scar on the side that did
not receive the membrane.

4. CONCLUSION

After the analysis and monitoring of the clinical case
in question, we can conclude that the results obtained
with the MARF - Modified Apically Repositioned Flap
periodontal surgical technique with the use of
non-absorbable polypropylene membrane based on the
principle of GPR- Guided Periodontal Regeneration
showed some advantages compared to the conventional
surgery without the use there, especially in the formation
of a greater range of attached gingiva, less scarring and
more easily at the time of suture removal. Thus, it can be
considered that both surgical techniques are effective for
improvement of the periodontium protection around the
teeth with technical superiority of the mem-
brane-associated.
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