174

D e n t i s t ry

| archiv euromedica | 2020 | vol. 10 | num . 4 |

http://dx.doi.org/10.35630/2199-885X/2020/10/4.39

HISTOMORPHOMETRIC PARAMETERS
IN SIMULATED GINGIVAL RECESSION
Sania Yusupova1, Ekaterina Kostrigina1,
Natalia Bulkina2 , Valery Konnov3
Anna Vedyaeva4, Larisa Zyulkina1, Petr Ivanov1
Department of Dentistry, Penza State University, Penza
Department of Therapeutic Dentistry; Saratov State Medical University,
Saratov
3
Department of Orthopedic Dentistry; Saratov State Medical University,
Saratov
4
Department of Dentistry, Sechenov University; Department of
Periodontology, Central Research Institute of Dental and Maxillofacial
Surgery, Moscow, Russia
1
2

navo@bk.ru
A b s t r a c t — This study addresses the nature of
morphological changes occurring in periodontal tissues
through the development of gum recession in the
experiment. Gingival recession was found to occur along
with a decrease in epithelial thickness of the mucous
membrane as well as a decreasing cross-sectional area
of blood vessels, whereas the connective tissue featured
fibrinoid swelling. Initial tissue ischemia in the affected
area can have a negative effect on reparation. This should be
borne in mind when planning a periodontal plastic surgery.
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Introduction

To date, one of the current challenges faced by
periodontology is to improve the treatment of gum
recession. This is viewed not only as a medical problem
but also an aesthetic one [1–13]. Various authors note
that the prevalence of gum recession ranges from 40
to 100%, while it is important to keep in mind that the
disease prevalence may depend on various subjective
factors leading to different interpretations of research
outcomes [14]. In case there are no contraindications,
surgical intervention stands as the optimal method for
treating gum recession, and it is important to bear in
mind that surgery planning has to be done in view of
the initial status of the tissues at the potential intervention area [15, 16].
In view of the above, relevant is studying the
details of knowledge regarding the nature of morphological changes in periodontal tissues through the
development of gum recession within the experiment.
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Aim of study:

to study the histomorphometric parameters of the rat
oral mucosa in experimental gingival recession.

MATERIALS AND METHODS

Our study included 40 male Wistar rats weighting 180–220 g aged 3,5–4 months. The rats were
maintained in standard cages under regular daily alternation of light and darkness, temperature 20–22° C
and free access to water and food. The studies were
carried out in in compliance with the CIOMS-ICLAS
International Guiding Principles for Biomedical
Research Involving Animals. The animals were fully
anesthetized prior to surgical procedures.
To better understand the nature of morphological changes occurring in tissues during gingival
recession, the experimental animals were divided
into 2 groups. Group 1 included 20 animals whose
oral mucosa remained unchanged. Group 2 included
20 animals that had gum recession simulated surgically via an experiment. Animals with gum recession
were removed from the experiment 28 days after the
surgery. Two fragments of oral mucosa were obtained
from each animal in each group. The animals that
had undergone surgery, had their fragments obtained
from the zone that was — visually — the most altered.
Following a standard diagnostics procedure, three
micro-preparations were obtained from each fragment.
Then, 5 microphotographs were obtained from each
micro-preparation, to be further examined employing
morphometric methods. The results were processed
using the “Statistica version 8.0” software.

RESULTS AND DIS C USSION

When studying the micro-preparations from intact animals, whose oral mucosa remained unchanged,
the following results were obtained: no inflammatory
infiltration detected; the number of connective tissue
cells (fibroblasts and fibrocytes) was 75.8±2.5 cells
within vision. The relative area of connective tissue
was 82.2±3.4%, i.e. connective tissue accounted for the
largest volume of soft gum tissue. The cross-sectional
area of blood vessels was 12.5±0.7% whereas the relative area of muscle fibers proved to have the smallest
value, 5.8±2.3%. The intact epithelial layer thickness in
the rat oral cavity averaged 25.3±1.2 microns.
The experimental group of animals that had gum
recession induced in them, featured no inflammatory
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infiltration. The number of connective tissue cells
decreased compared to the first group. The connective
tissue area increased with fibers reaching 86.2±4.3%.
There were some changes in the connective tissue
thickness to be observed appearing as dissociated and
chaotic arrangement of fibers, and accumulation of
amorphous matter, which presented signs of fibrinoid
swelling. The cross-sectional area of blood vessels
went down to 7.1±1.6%. The muscle component area
decreased to 4.4±2.2%. The epithelial layer thickness
decreased significantly due to reduced nutrition (down
to 11.2±0.8 microns). It should be noted that this type
of change is typical of dystrophic processes, which
offers another proof to the nature of gum recession
development.

C ON C LUSION

Thus, the study lead us to conclude that a surgery
on receded gingiva is performed in the condition of
impaired microcirculation at the affected site and,
consequently, dystrophic changes in the tissue. Initial
tissue ischemia in the affected area can have a negative
effect on reparation. This should be borne in mind
when planning a mucogingival plastic surgery.
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