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Annotation
Relevance. In the practice of a dentist, there are clinical situations when the chronic apical periodontitis, due to the ineffectiveness 

of the endodontic treatment, ends with a root apex resection, while the destruction of bone tissue in the periapical tissues remains. This 
paper presents cases of effective endodontic re-treatment of such teeth using biomaterials. The diagnostic value of the X-ray method 
was noted with an assessment of the density of the periapical tissue destruction focus using the densitometry method.

The aim of the study is to determine the effectiveness of endodontic treatment of chronic apical periodontitis using biomaterials 
after root apex resection.

Material and methods. The study included 42 patients aged 25–35 years with chronic apical periodontitis with root apex resection. 
All patients underwent clinical examination methods and an X-ray method with an assessment of the density of the periapical tissue 
destruction focus by densitometry. 

Results and discussion. The proposed method of endodontic re-treatment included temporary obturation of the root canal system 
with Bioimplant with Collapan gel in a 1:1 ratio, for a period of 15 to 30 days, followed by permanent filling of the root canal system 
according to the generally accepted technique. After 6 months, the optical density of the periapical tissues in 27 patients was within 
the normal range. In 15 patients, these indicators were 82% of the norm. After 12 months, the optical density was within the normal 
range in 90% of cases, in 10% — the optical density parameters approached normal values and amounted to 115.0-125.0 arbitrary units. 

Conclusions. When carrying out repeated endodontic treatment, it is recommended to temporarily obturate the root canal system 
using the Bioimplant biomaterial with Collapan gel, which will increase not only the density of periapical tissues to normal values, 
but also preserve the function of the tooth, which is important for practical health care.
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Аннотация 
Актуальность. В практике врача-стоматолога встречаются клинические ситуации, когда хронический апикальный периодонтит, 

вследствие неэффективности проведенного эндодонтического лечения, заканчивается резекцией верхушки корня, при этом деструкция 
костной ткани в периапикальных тканях сохраняется. В данной работе предоставлены случаи эффективного повторного эндодонтиче‑
ского лечения таких зубов с использованием биоматериалов. Отмечена диагностическая ценность рентгенологического метода с оценкой 
плотности очага деструкции периапикальных тканей методом денситометрии. Целью исследования было определение эффективности 
эндодонтического лечения хронического апикального периодонтита с использованием биоматериалов после резекции верхушки корня 
зуба. Материал и методы. В исследовании вошли 42 пациента в возрасте 25–35 лет с хроническим апикальным периодонтитом с резек‑
цией верхушки корня. Всем пациентам были проведены клинические методы обследования и рентгенологический метод с оценкой плот‑
ности очага деструкции периапикальных тканей методом денситометрии. Результаты и обсуждение. Предложенный метод повторного 
эндодонтического лечения включал временную обтурацию системы корневого канала препаратом «Биоимплант» с гелем «Коллапан» 
в соотношении 1:1, сроком от 15 до 30 дней, с последующим постоянным пломбированием системы корневого канала по общепринятой 
методике. Через 6 месяцев у 27 пациентов оптическая плотность периапикальных тканей была в пределах нормальных значений. У 15 
пациентов эти показатели составляли 82 % от нормы. Через 12 месяцев оптическая плотность была в пределах нормы в 90 % случаев, 
в 10 % — параметры оптической плотности приближались к нормальным значениям и составили 115,0–125,0 условных единиц. Выводы. 
При проведении повторного эндодонтического лечения рекомендовано проводить временную обтурацию системы корневого канала 
с использованием биоматериала «Биоимплант» с гелем «Коллапан», что позволит повысить не только плотность периапикальных тканей 
до нормальных значений, но и сохранить функцию зуба, что имеет важное значение для практического здравоохранения.

Ключевые слова: повторное эндодонтическое лечение, оптическая плотность, биоматериалы, хронический апикальный 
периодонтит, денситометрия
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Introduction
According to numerous studies, at least 45% 

of  patients visiting a dentist have inflammatory pro‑
cesses in the periapical tissues [5‑9, 19, 22].

Endodontic treatment of chronic apical periodontitis 
is determined not only by the complexity of technolo‑
gies, but also by the laboriousness of repeated manipula‑
tions [1, 3, 4, 9, 10, 13, 15, 17, 20, 21, 25]. Despite the 
wide arsenal of tools for antiseptic treatment of the root 
canal system in chronic apical periodontitis, conservative 
treatment methods are not always effective and lead to 
complications.

One of the common methods of surgical treatment 
of chronic apical periodontitis is root apex resection 
with cystectomy. During surgical treatment, general 
and local complications may occur. After resection of 
the root apex, the surrounding tissues in the area of the 
bone defect are themselves foci of infection. A blood clot 
formed in the area of a bone defect is often infected, and 
the bone cavity is not always filled with mature, newly 
formed bone tissue [9, 16, 23].

In such cases, it becomes necessary to restore the 
bone defect with osteoplastic materials, which increase 
bone tissue regeneration and prevent possible complica‑
tions [9]. For an objective assessment of the density of 
the destruction focus in the periapical tissues, densitom‑
etry studies are required [9, 18].

In order to fill defects and cavities in bone tissue, 
at present, they use both autologous tissues, that is, 
the patient’s own tissues, and allogeneic tissues taken 
from a genetically different organism, but of the same 
species, as well as preparations from xenogenic tissues 
taken from living organisms of others. biological spe‑

cies. Today there is a large number of experimental and 
clinical studies of osteoplastic materials [9, 11, 12, 14, 
24, 26, 27].

In the modern arsenal of existing osteoplastic mate‑
rials, there is no material that is able to maximize the 
regeneration of bone tissue, initiate reparative processes 
in bone tissue and simultaneously carry out its bioresorp‑
tion [9]. However, the search for osteotropic materials 
that have the ability to replace bone tissue and increase 
reparative processes in it is an urgent problem, which 
determined the purpose and relevance of this study.

Objective: to evaluate the effectiveness of endodontic 
repeated treatment of chronic apical periodontitis with 
a  history of root apex resection using biomaterials using 
a clinical case as an example.

Materials and research methods
There were 42 people under observation, at the age 

of  25–35 years with a diagnosis of chronic apical peri‑
odontitis, with a history of surgical intervention – resec‑
tion of the apex of the tooth root.

The X-ray method included the determination of 
optical densitometry of the focus of bone tissue destruc‑
tion using a Trophy 2000 radiovisiograph (France). These 
studies were carried out before treatment, after 1, 3, 6, 
12 and 24 months. Densitometry was performed in the 
periapical region at 4 points, which were determined as 
follows: in the periapical region below the periodontal 
gap, 3-4 mm, a straight line was drawn perpendicular 
to the tooth axis 6 mm long. Two maximum and two 
minimum values   were determined and the average value 
was calculated (Fig. 1a, 1b).

For the parameters of the norm of the relative density 
of bone tissue in the periapical region, the following indi‑
cators are taken: for groups of teeth 1.5-2.5: 138.0 ± 9.4 
conventional units, for groups of teeth 3.5-4.5: 140.0 ± 4.4 
conventional units [2].

Before the start of repeated endodontic treatment, all 
patients underwent unsealing of the root canal system 
and temporary obturation with Bioimplant preparations 
(Intermedapatit LLC, Moscow), together with Collapan-
L gel (Intermedapatit LLC, Moscow) in a 1:1 ratio, for 
a period of 15 to 30 days, followed by permanent filling 
according to the generally accepted method.

Research results and discussion
Patients who came to the clinic with chronic apical 

periodontitis in 73.8% of cases complained of pain in the 
area of the causative tooth, pain when chewing, in 26.2% 
of cases of tooth mobility, discomfort during palpation 
in the area of the tooth root projection. A history of all 
patients underwent root apex resection more than 2 years 
ago. During the clinical examination, a change in the 

а б

Fig. 1 Determination of optical density using radiovisiography in the apical 
region of the tooth 4.2:  

a — sighting radiovisiography; b — optical densitometry 
with numerical values of bone density

Рис. 1. Определение оптической плотности с помощью 
радиовизиографии в апикальной области зуба 4.2:  

а — прицельная радиовизиография;  
б — оптическая денситометрия с числовыми 

значениями плотности костной ткани
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color of the coronal part of the causative tooth, mobility 
of the I-II degree, tenderness on palpation in the area of 
the projection of the apex of the tooth, swelling along 
the transitional fold, pain during percussion of the tooth, 
the presence of a scar in the area of the projection of the 
apex of the tooth were revealed.

All examined patients had radiographically deter‑
mined violation of the integrity (length) of the tooth root, 
destruction of bone tissue of various sizes in the apical 
region, and a radiopaque substance in the root canal.

All patients (n = 42) underwent temporary filling of 
the root canal system using biomaterial. During 3 months 
of observation, 82% of patients had no complaints. On 
clinical examination, there was a decrease in the degree 
of tooth mobility, painlessness on palpation along the 
transitional fold and percussion. In 18% of cases, patients 
complained of mild pain in the causative tooth. 6 months 
after the start of treatment, the patients had no complaints 
in 100% of cases.

After 6 months, using the X-ray method, complete 
restoration of bone tissue in the destruction focus was 
observed in 64% of cases, in 36% of cases – partial 
restoration of bone tissue in the periapical region. In  12 
and 24 months after the repeated treatment, bone tissue 
restoration was observed on the roentgenogram in all 
examined patients. The dynamics of the optical density 
indices of periapical tissues in patients with chronic 
apical periodontitis with a history of root apex resection 
before and after repeated endodontic treatment is  shown 
in Figure 2.

Before treatment, all examined patients had a signifi‑
cant decrease in the density of periapical tissues by more 
than two times in comparison with the norm. A month 
later, there was some improvement in these indicators 
in the destruction focus by 20.0–30.0 conventional units 
(p ≥ 0.05). After 6 months, the periapical tissue density 
indices were close to the norm and significantly differed 
from the initial data (p ≥ 0.01). At  12 and 24 months after 
the start, these indicators were comparable in all patients 
and were within the normal range (p ≥ 0.01).

Clinical example. Patient M. complained of constant 
aching pains in tooth 1.5 in the upper jaw, swelling of 
the gums in the area of projection of the tooth root, and 
tooth mobility. From the anamnesis – 1.5 tooth was 
previously treated for complicated caries, the operation 
of  resection of the apex of the tooth root was carried out 
more than 2 years ago. A clinical examination revealed: 
the mucous membrane in the area of the root projection 
of the 1.5 tooth is edematous, hyperemic, painful on 
palpation, the tooth is mobile (II degree), the percus‑

sion is painful. X-ray examination (radiovisiography): 
the absence of the apical part of the root of the 1.5 
tooth, destruction of bone tissue in the apical region 
of a rounded shape measuring 0.4x0.8 cm, traces of 
radiopaque filling material in the root canal (Fig.  3a). 
The density of periapical tissues in the destruction focus 
is reduced by 2.5 times compared with the norm. The 
patient underwent repeated endodontic treatment using 
biomaterials. A month later, it was clinically noted: 
no complaints, painlessness on palpation, a pale pink 
mucous membrane in the area of   the studied tooth. 
Radiographically determined a decrease in the destruc‑
tion focus, an increase in the density of periapical tis‑
sues in the destruction focus by 10 conventional units. 
Control examination 12 and 24 months after treatment 
revealed the absence of complaints, radiographically 
observed restoration of the density of periapical tissues 
in the destruction focus. (Fig. 3b, 3c, 3d, 3e).

Conclusions
1. In patients with chronic apical periodontitis after 

resection of the root apex with a preserved destruction 
focus in the periapical tissues, it is necessary to ana‑
lyze the data of a densitometric study of this area before 
repeated endodontic treatment.

2. When carrying out endodontic treatment, it is nec‑
essary to temporarily obturate the root canal system using 
the Bioimplant material with Collapan gel, which allows 
restoring the bone structure in the destruction focus, pre‑
serving the function of the tooth and thereby preventing 
its removal, which is important for practical health care.

Fig. 2. Dynamics of indices of density of periapical tissues 
in the area of root apex resection 1.5, 2.5, 3.5, 4.5

Рис. 2. Динамика показателей плотности периапикальных 
тканей в области резекции верхушки корня зубов 1.5, 2,5, 3,5, 4.5 
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Рис. 3. Прицельная радиовизиография зуба 1.5 до начала повторного лечения (а), через 

1  месяц после повторного лечения (b), через 12 месяцев после проведенного повторного 
лечения (c), данные оптической денсимтометрии до и поле повторного лечения (d, e)
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