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ABSTRACT

Objective. The goal of periodontal surgery is to cover the
exposed root completely or partially in teeth with gingival
recession. This correction is important from an aesthetic and
a functional point of view. Periodontal regeneration is visible
only through histologic analysis. Histologic analysis can
reveal the arrangement of the cells embedded in the
periodontal-tissue attachment. Micro punch gum technique
(2 mm) was used for biopsy.

Method. Three patients with gingival recessions were
treated with subepithelial connective tissue graft (CTG) and
clinical parameters and histological results were recorded.

Results. Complete coverage of the exposed root part was
obtained in the three cases, and the histologic analysis
revealed a selective settlement with ligament cells that are
typical for the formation of connective tissue in periodontal
regeneration. Histologic analysis showed keratinized
sulcular epithelium with thin and tall extensions into the
gingival connective tissue and a junctional epithelium which
extended to new cementum. Also increased number of blood
vessels and new insertion of the connective tissue was
observed. If the clinical goal of periodontal surgery is
complete coverage of gingival recessions, then the goal at the
microscopic level is to obtain true periodontal regeneration.

Conclusion. CTG is the gold standard in the selection of
grafts to resolve recessions. From the choice of gingival
flaps, CAF (coronally advanced flap) was and still is number
1, but also the laterally displaced flap gives quite good
results in single recessions.

Key words: gingival recession; elastic tissue; collagen;
connective tissue.

CA’KETAK

Ye00. Lun napooonmanne xupypeuje jecme Oa ce
OMKPUGEHU KOPeH NOMNYHO UMY OeTUMUYHO NOKpUje y 3youma
¢ peyecujom euneuge. O6a Kopexyuja je eajicna ca ecmemcke
u  Qyukyuonarne mauxe eneouwma. Ilapooonmanna
pezenepayuja GuOBUEA je CaMO XUCOIOWKOM AHATUZOM.
Xucmonowrxa ananuza modce omxpumu pacnopeo henuja
yepahenux y npunoe napooonmannoe mxuea. 3a buoncujy je
Kopuuthena mexHuxa Mukpooyuiera 2yme (2 mm,).

Memooe. Tpu nayujenma ca peyecujom 2uHeue 1eueHa cy
cybenumennum  epapmom  eezusnoe mrusa (CTG) u
3a0enedcenu ¢y KIUHUYKU RApaMempu U XUCTHOLOUWIKU
pe3yimamu.

Pesynmamu. Y mpu cnyuaja dodujena je nomnyna
NOKPUBEHOCT eKCHOHUPAHOZ 0eld KOPEeHd, d XUCTOIOUWKOM
ananuzom ymepheno je cenekmueHo HaAcesbasarve aucd-
Menmuux henuja xoje cy munuune 3a goopmuparbe 8e3usHo
MKUGA 'y NAPOOOHMATHO] peceHepayuju. Xucmonouka
aHanu3a je nOKA3ana KepamuHu308any CyIKyIApHU enumen ca
MAHKUM U GUCOKUM NPOOYIHCEYUMA Y 6E3UBHO MKUBO CUHUGE
U CnojHu enumen Koju ce HpOWUPUO OO HOB02 YeMeHmA.
Youen je u noseham 6poj kpsHux cyoosa u Ho60 ymemarbe
6e3UBHO2 MKUBA. AKO je KIUHUYKU Yub Napooonmanue
Xupypeuje nomnyrna HOKpugeHoCm peyecuje cuneuge, OHod je
Yuns HA MUKPOCKONCKOM HUB0Y O0a ce 0obuje npasa
napoooHmanna peenepayuja.

3axkmwyuax. CTG je 3namuu cmaunoapo y usbopy
epagmosa 3a pewasarse peyecuje. 1o uz60py uHSUSATHUX
pedicrvesa, CAF (koponapho nomeperu ¢nan) 6uo je u ocmao
6poj 1, anu u namepanHo nomepenu pexcars 0aje NPUiUYHO
000pe pesynimame y NOjeOUHAYHUM PeYeCujamd.

I('/by!me peuu: peuecuja cuHeuse, eiacmudHa 6J1aKHa,
KOJld2eH, 6e3U8HO NMKUB0.
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INTRODUCTION

It is common knowledge among clinicians and
scientists that parodology is the science of the
periodontium. It is about the supporting tissues of the teeth
that provide all the disorders that occur in: the gingiva, the
periodontium, the alveolar bone and the cementum of the
tooth. The name comes from the Latin word (para) —
which means: beside, end and what is the word (odus) —
which means: tooth. The basic and main role of the
periodontal is to secure the tooth in the alveolus, which is
why it is important in maintaining the function of the
masticatory apparatus. Developmentally and embryo-
logically monitored, it has been proven that the beginnings
of the periodontal tissue are parallel to the formation of the
teeth.

As an integral part of the oral cavity, deviations that
occur at different levels have repercussions on this very
important organ. Thus, the changes in the oral flora, in
which the central place belongs to anaerobes, are reflected
by the appearance of certain inflammatory, destructive or
resorptive changes in all tissues of the periodontium. A
special place from this point of view belongs to the dental
plaque. With its mechanisms (enzymes, toxins, etc.), it
strongly affects changes in the periodontium. Pathogenetic
developments are reflected in the clinical manifestation of
the periodontium, which is reflected by subjective
symptoms and objective findings. Hence the need for
therapy is imminent and imperative.

In certain conditions, conservative therapy is quite
sufficient to achieve an adequate effect, but sometimes
conservative therapy is insufficient, and the only real
therapy is surgical treatment. Relying on the fact that
regeneration cannot be achieved with conventionally
applied therapy, the application of certain techniques to
achieve the goals of each therapist is fully justified. The
results in most of the interventions are not absent, and are
evident through the assessment and monitoring of certain
parameters and criteria, which are essential for
determining the diagnosis and prognosis of the disease (1).

The same degree of destruction does not always occur
under the same circumstances, nor under different
circumstances. Somewhere the resorptive and destructive
processes progress, and somewhere they stagnate. The
answer to this dilemma lies in the existence of various
factors that influence the periodontal status. The body's
weakened immunity in the presence of many other risk
factors, including pro-inflammatory mediators and
bacteria from dental plaque, leads to inflammation of the
periodontium. The inflammation of the gingiva, which is
not treated at all or is treated inappropriately, progresses
further and affects the remaining structures of the
periodontium and causes damage to the periodontium,
which is the most common cause of recession. Reversible

inflammation of the gingiva progresses to the destruction
of the periodontal ligament, resorption of cement and
destruction of alveolar bone, which is essentially a
response to the dental plaque tissue that has accumulated
on the teeth and in its immediate surroundings.

Under the influence of plaque, disintegration of
collagen and breakdown of alveolar bone occurs, while the
epithelium of the attached gingiva passes into the
epithelium of the pocket, which proliferates apically and
laterally. This is how the periodontal pocket is created,
which is a pathognomonic sign of periodontal disease, and
also a predilection site and a kind of reservoir of
opportunistic pathogenic bacteria that potentiate
inflammation and encourage the progression of the
disease. The process progresses, and in inappropriate
circumstances ends with the loss of the tooth. Because of
this, continuous and timely therapy is the basic procedure
to be taken when dealing with an unwanted progressive
condition. In essence, periodontal therapy aims at
regeneration of periodontal tissues, restoring their initial
condition and function, i.e. establishment of normal and
physiological activity in terms of function and aesthetics.
In order to achieve this goal in periodontal surgery,
especially when addressing recessions, a correctly set
indication and the right choice of surgical technique are
required. In this area there are many possibilities, quite a
large number of techniques that can be the choice of any
therapist in periodontal surgery. In addition to the various
solutions in periodontal and regenerative surgery, the
materials that can be selected as bone substitutes are
important for the periodontist, in order to use regenerative
periodontal surgery, whose effects would have
repercussions on the patient's clinical condition. Knowing
the properties of materials, their advantages and
disadvantages is necessary, for the reasons that the right
choice should be made, which can enable their maximum
use in the interest of patients (2). The etiology of gingival
recession is multifactorial and the factors that cause
recessions are mostly heterogeneous and diverse and
according to Zucchelli they are divided into the following
three groups: anatomical, physiological and pathological.

Anatomic factors associated with gingival recession
include the presence of fenestration and dehiscence of
alveolar bone, abnormal position of the tooth in the dental
arch, inappropriate path of eruption of the tooth, and the
shape of the tooth that has recession (3).

Physiological factors include the orthodontic
movements of the teeth outside the alveolar arch, which
leads to the formation of dehiscence (4). and which act as
a "locus minoris resistentiae" for the development of the
recession.

Pathological factors include: improper brushing

caused by various factors of potentially confounding
variables such as: pressure, time, strength and the cleaning
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agent used (5), then the use of dental floss, perioral and
intraoral piercings, direct trauma due to malocclusion,
partial restorative therapy, diseases such as herpes simplex
virus (6), as well as the presence of dental plaque.

From an etiological aspect, mucogingival anomalies
according to Carranza (7) are classified as: developmental,
congenital and acquired.

Developmental anomalies are related to the period of
replacement of milk teeth with permanent ones, and the
problems arise due to the beginnings of permanent teeth
that occupy a more vestibular position in relation to the
milk ones, thus reducing the width of the keratinized
gingiva, which is key to the occurrence of recessions.

Congenital anomalies of the gingiva are conditioned
by the genotypic information that is written in the DNA of
each individual.

Acquired anomalies occur as a result of damage to the
gingiva for various reasons.

From a prospective study in India that included 710
patients (8), it was concluded that recession occurs in a
higher percentage in the male population than in the
female population. Recession is most common in the area
of lower frontal incisors and it occurs mostly in Miller I
classification, while according to the etiological cause,
dental plaque takes the leading role, and incorrect
brushing technique comes second. In another study, the
authors looked at the epidemiological causes of recession,
as well as its prevalence in certain groups of patients:
recession acquired by trauma, the association of recession
with gender, individuals with malocclusion of teeth,
inflammation as a cause of recession, as well as the use of
tobacco (9).

The influence of tobacco, apart from the appearance of
recessions as one of the etiological factors, according to
Anisha P. Yadav, significantly affects the postoperative
course of recessions and achieving the best possible
results (10).

The results showed that 88% of people aged 65 and
older have the most recession teeth. A second important
point in this research shows that 50% of people between
the ages of 18 and 64 present with one or more areas of
recession, which means that the presence and degree of
gingival recession increases with age.

The group of 50% of the subjects who have one or
more teeth with recession have a tooth neck exposure of 1
mm or more. Recession monitoring was conducted in
patients with good and poor oral hygiene. Hence, it is
confirmed that the recession is multifactorial. One type of
recession is associated with anatomical factors and
another type with physiological or pathological factors.
However, it was observed that it is more often found on
the buccal surfaces of the teeth than on the rest.

The esthetics of the gingiva is becoming an important
concern in dentistry as well as the esthetics of the teeth in

the mouth. Just as teeth with a beautiful shape, size and
color are necessary for a beautiful aesthetic smile, the
morphology of the gingiva is also important (11-15). Apart
from being important from an aesthetic point of view,
recession is also associated with hypersensitivity of the
exposed root part as well as patients' fear of tooth loss.
However, from all aspects, the treatment of recessions is a
rather complex procedure where the success of the
intervention depends on many reasons. Among those that
are worth pointing out are the following: the initial
condition, the biological capacity of the tissue, the choice
of the technique, the blood supply and the regenerative
potential of the periodontal tissue (16). The result of
periodontal surgical treatment depends to a large extent on
the choice of the technique and guided tissue regeneration
(GTR) is recommended in the literature, the main benefit
of which is the creation of a new periodontal-tissue
attachment (17). Otherwise, there are several methods for
the treatment of recessions: surgical flap methods and
methods using a graft in combination with different types
of flaps. According to Chambrone (18-20) the use of CTG
histologically confirms the finding of increased
keratinized tissue that protects against marginal
inflammation and trauma. The application of enamel
matrix derivatives Emdogain as well as growth factors
derived from PRF platelet-enriched fibrin membrane (21)
also lead to the creation of new cementum with functional
collagen fibers on the exposed part of the tooth root (22).

Acellular cementum signals the development of the
periodontal ligament, followed by the formation of new
alveolar bone and a new periodontium of the tooth.
Emdogain acts as a tissue healing modulator, mimics the
events that occur during root development and helps
stimulate periodontal regeneration (23).

Although the clinical results are quite predictable, with
the application of different types of periodontal flaps in
combination with auto and xenograft, the histological
results can only be compared with a biopsy sample of the
transplanted tissue of the patients. Taking material for
biopsy is a difficulty encountered by many foreign authors
in convincing patients to consent to biopsy despite the fact
that the technique is minimally invasive. The comparisons
are more from studies of animal origin as well as biopsies
after extraction of teeth that have already been
transplanted with auto or xenograft. In these biopsies,
periodontal regeneration is recorded, which is
histologically confirmed. Adhesion between the root and
graft surface indicates that healing occurs primarily by the
formation of a new periodontal tissue attachment between
the root and the graft (24). The aim of this study was to
make a histological verification in the intervened segment
and a comparison of the clinical results between the
coronary displaced flap and the laterally displaced flap
after 6 months of treatment.
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PATIENTS

Case No. 1, patient description

24-year-old female visited the Oral Surgery Clinic at
UDCC ”St. Panteleimon” in Skopje with the chief
complaint, hypersensitivity of the tooth to thermal
stimulus and the fear of losing it. The patient had a Miller
II recession of the lower right central incisor measuring 3
mm, PPD 0.5 mm and KTW 1.5 mm (Figure 1).

The patient had excellent oral hygiene, was a non-
smoker, orthodontic treatment was etiological factor for
recession. The surgical and histological protocols have
been approved by the Ethics Committee of the Faculty of
Dentistry at the University "St. Cyril and Methodius" in
Skopje, the Republic of North Macedonia (09-
599/10.05.2016) Informed consent form was obtained
from the patient after a careful explanation of the surgical
procedure, prognosis, and possible complications. A
treatment plan was made to cover the root of the tooth with
a coronally advanced flap and a free connective tissue
graft. Initiate treatment included conventional therapeutic
methods for the treatment of periodontal diseases:
treatment of pockets and cleaning of tartar, including
instructions for maintaining the correct method of teeth
brushing. The surgical procedures were performed by the
same surgeon and the histological analysis was performed
at the Institute of Pathological Anatomy at the Faculty of
Medicine, Skopje.

Surgical procedure

Each oral-surgical intervention was performed after
the application of local anesthetic 3% Scandonest in the
form of plexus anesthesia using a carpul syringe for n.
maxillaris and mandibularis. With the periodontal surgery
instrumentation of Carl Martin GmbH Solingen from
Germany, single and multiple gingival recessions have
been treated. With scalpel No. 15, 2-3 mm from the
marginal gingiva on the mesial side of the first molar, an
incision was made up to the periosteum, directing it
parallel to the position of the teeth, to the distal side of the
canine. During the intervention, rugae palatinac were not
included to ensure good aesthetic results. By placing the
scalpel parallel to the longitudinal axis of the teeth an
injury of a. palatina was avoided, and at the same time, the
connective tissue was separated from the periosteum and
from the lamina propria in the length required for the
grafting site. After the operative intervention, sutures were
placed on the palatum, and primary hemostasis was
performed with 5 minutes of digital compression. The
graft was sutured to the appropriate place (recipient site)
with resorbable Vicryl sutures with 5-0. The rest of
gingiva was sutured with non-absorbable sutures (12). The
patient was instructed to stop brushing teeth for 3 weeks
and to avoid trauma to the surgical site and to rinse the
wound with 0.2% chlorhexidine digluconate with
hyaluronic acid 1% (Curasept) three times a day. Sutures
were removed after 3 weeks. Clinical measurements were
recorded at baseline before the operative intervention,
after 3, 6, 9 and 12 months using an ASA Dental
periodontal graduated probe.

Table 1. Case no. 1, clinical parameters preoperative, 3, 6, and 12 months postoperatively.

Measured mid-buccal parameters in . 3 months 6 months 12 months
Preoperative . . .
mm postoperative postoperative postoperative
Recession - R 3 1.5 0 0
Periodontal pocket - PD 0.5 0 0 0
Keratinized tissue - KW 1.5 3 3 5
Clinical attachment level - CAL 4 4.5 4.5 4.5

Table 2. Case no. 2, clinical parameters preoperative, 3, 6, and 12 months postoperatively.

Measured mid-buccal parameters . 3 months 6 months 12 months

. Preoperative . . .
In mm postoperative postoperative postoperative
Recession -R 5.5 0 0 0
Periodontal pocket - PD 2 1.5 0 0
Keratinized tissue -KW 0.5 7 7 7
Clinical attachment level - CAL 7.5 1.5 1 1

Table 3 — Case no. 3, clinical parameters preoperative, 3, 6, and 12 months postoperatively.

Measured mid-buccal parameters . 3 months 6 months 12 months

. Preoperative . . .
In mm postoperative postoperative postoperative
Recession - R 5 1 1 2
Periodontal pocket - PD 0.5 0 0 0
Keratinized tissue - KW 1 3.5 3.5 3
Clinical attachment level - CAL 6 1.5 3 3
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Preparation for biopsy

For histological examination, a biopsy was taken from
the transplanted site with the micropunch gum technique
in a size of 2 mm after previous application of 3% local
anesthetic Scandonest. The biopsy was performed 6
months after the intervention. The biopsy was taken from
the lower parts away from the grafting site, thus avoiding
disturbing the achieved goal of the grafting site by holding
the micropunch with the right hand and with a little
pressure, we gently rotated to the bone. Then the
micropunch was removed, and the material that did not
come out with the micropunch was lifted from the
substrate with the help of a plastic instrument. The biopsy
material was 2 mm in diameter and 3-4 mm deep. The
collected material was fixed in neutral formalin in
Eppendorf tubes for 6 to 18 hours and processed by
paraffin embedding procedure. 4-6 micron sections were
stained with hemalaon eosin on a LEICA automatic
stainer. Furthermore, the material was subjected to
histological analysis to determine the structure of the
tissue in terms of collagens and elastic fibers.

For all subjects included in the research, a histological
verification of the tissue sample was done, graded into 4
categories: a) immature collagen tissue; b) mature
(normal) collagen tissue; ¢) fragmented collagen and d)
edematous tissue.

In terms of the structure of the elastic fibers, in all
subjects from both groups, findings were registered in the
tissue samples, which are distributed in three groups: a)
with a normal structure; b) fragmented rare and c)
fragmented multiplied.

The images of the histological analysis were taken on
a transmission electron microscope (TEM) at the Institute
of Pathological Anatomy magnified 100 times, and the
measurement of the thickness of the epithelium was
performed with an orthodontic caliper.

Clinical analysis

Wound healing proceeded smoothly. The defect
resulted in 100% coverage of the root surface after 12
months (Figure 2). The amount of keratinized tissue was 5
mm.

Histological analysis

The epithelium was 1 mm thick and parakeratized. The
connective tissue was composed of collagen fragmented
fibers of varying thickness and the presence of fusiform
cells accompanied by rare blood vessels. Absence of
inflammatory infiltrate was recorded (Figure 3).

Figure 1. Case No. 1, recession Miller II 3.5mm lower
central incisor preoperative root coverage.

Figure 2. Case No. 1, recession Miller II on lower
central incisor with 100% after 12 months
postoperatively.

Figure 3. Case No. 1, recession Miller II on a lower
central incisor collagen and elastic fibers after 6 months

postoperatively.
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Figure 4. Case No. 2, recession Miller Il 7.5 mm lower Figure 7. Case No. 3, recession Miller II on left upper
central incisor preoperative root coverage. canine of 5.5 mm preoperatively.

Figure 5. Case No. 2, recession Miller II on lower Figure 8. Case No. 3, recessions Miller Il on left upper
central incisor with 100% after 12 months canine with 100% root coverage after 12 months
postoperatively. postoperatively.

Figure 6. Case No. 2, recession Miller Il on a lower Figure 9 .Case No. 3, Miller Il recession on upper left
central incisor collagen and elastic fibers after 6 months ~ canine Mature collagen and elastic fibers after 6 months
postoperatively. postoperatively.
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Case No. 2, description of the patient

20-year-old man visited the Oral Surgery Clinic at
UDCC *“St. Panteleimon” in Skopje with the chief
complaint, hypersensitivity of the tooth to thermal
stimulus and the fear of losing it. This patient, like the
previous, was in good general condition, a non-smoker
and had a great fear of losing the lower right central
incisor with a Miller II class recession measuring 5.5 mm
(Figure 4). The patient underwent resurfacing of the root
surface with a laterally displaced flap and a free
connective tissue graft. The surgical procedure and biopsy
material collection were the same as in the previous case
and the observation regarding the clinical results showed
100% root coverage after 12 months. An increase in the
keratinized tissue was 7 mm in both cases and the
periodontal pocket probing was reduced to 0 mm in both
interventions.

Histological analysis

The epithelium was 1 mm thick and parakeratized. The
connective tissue was composed of collagen fragmented
fibers of varying thickness and the presence of fusiform
cells accompanied by rare blood vessels. Absence of
inflammatory infiltrate was recorded with the presence of
clastic fibers and fragmented collagen tissue (Figure 6).

Case no. 3, description of the patient

23-year-old male patient visited the Oral Surgery
Clinic at UDCC ”St. Panteleimon” in Skopje with the
chief complaint, hypersensitivity of the tooth to thermal
stimuli. The patient, like the previous patients, was in
good general condition, a non-smoker with a recession of
the Miller IT upper left canine measuring 5 mm (Figure 7).
The patient underwent root surface resurfacing with a
laterally displaced flap as in the previous patient and a free
connective tissue graft. In this patient too, we have 100%
root coverage after 12 months postoperatively (Figure 8).

The surgical procedure and biopsy material collection
were the same as in the previous case and the observation
of clinical results showed 100% root coverage after 12
months (Figure 9). An increase in the keratinized tissue
was 3 mm in size and the probing of the periodontal
pocket was also reduced to 0 mm in this intervention.

DISCUSSSION

The free gingival graft is the oldest surgical technique
used in periodontal surgery, where the graft can be taken
from the palatum or maxillary tubercle. Clinically, the
choice of the surgical technique as well as the first
postoperative week is decisive for therapeutic success
(25). The clinical results of the patients were excellent

with 100% root coverage in all three cases after 12 months
of observation. A large percentage of orthodontic patients
are indicated for periodontal surgery and these are mostly
young patients who have irregular habits in terms of diet
and home hygiene. In addition, orthodontic therapy is also
a long-term treatment that increases the risk of bone
dehiscence or fenestration due to vestibular placement of
permanent teeth, and thus it represents an important factor
for the development of gingival recession and our results
are in accordance with Gebistorf (26).

The clinical results are not surprising considering that
operative interventions in Miller class I and II give a 100%
result and that the use of connective tissue graft is the gold
standard. An increase in keratinized gingiva is a major
factor against marginal inflammation or trauma.
Individual recommendations and a protocol for
maintaining oral hygiene were given to the patients after
the surgical therapy. Postoperative brushing of the teeth at
the grafting site should be done using a Curaprox Surgical
Brush. The use of softer foods and avoidance of solid food
contamination is advised to be avoided. The use of means
for planning the oral cavity 3 times a day after every meal
is inevitable. We recommended Chlorhexidinot digluconat
0.20% with hyaluronic acid 1%. The follow-up of the
findings was carried out after 6 months, but unfortunately
the assessment of the healing process and histological
verification of the tissue has not been sufficiently
processed and included in the literature available to us,
and hence there is no possibility of confrontation of the
results obtained from this study with other findings.

In conclusion, in this study, histological analysis
showed that the sulcus epithelium is keratinized with thin
and tall extensions, which project into the gingival
connective tissue and a junctional epithelium that extends
over the new cementum, which is in agreement with our
results, where on the histological preparations, the border
with the periosteum is observed unevenly elongated and
thin papillae, in others uniform papillomatosis with high
extensions and an increased number of blood vessels. New
insertion of connective tissue including ligamentous
epithelium was also observed. If the clinical goal of
periodontal surgery is complete coverage of gingival
recessions, then the goal at the microscopic level is to
obtain true periodontal regeneration with periodontal
tissue reattachment that is only proven by histological
examination of the transplanted site.
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