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This paper presents a clinical case of diagnosing the density of the alveolar bone of the mandible and its architectonics in
a patient with chronic apical periodontitis. The density of the alveolar bone of the mandible was determined in the periapical areas
of the affected teeth. The results were evaluated in Hounsfield units using the classification of bone tissue types by C. E. Misch.
The clinical study evaluated the effectiveness of treating chronic apical periodontitis with a phosphate buffer using the proposed
method. The article describes the mechanism of action of this composition, which stimulates bone mineralization and promotes
the restoration of mineralized bone tissue structures. As a result of the chemical reactions between the two reagents, a
nanocomposite structure forms. In 85.2 % of treatment cases, a positive result was obtained. We carried out the specified diagnostic
algorithm for the individualized treatment of chronic apical periodontitis. Analysis of the obtained results (change in density from
D4 to D3) indicates the effectiveness of phosphate buffer in the apical region of the periodontium. In further studies, it is planned
to continue studying the density of bone tissue of the periapical structures of the upper jaw.
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HAHOKOMIIO3UIIA AJ1s1 JHIKYBAHHS XPOHIYHOI'O AIIIKAJIBHOI'O
HEPIOAOHTUTY TA BIJHOBJIEHHSA KICTOK

VY nasiii poOOTI peACTaBICHO KIHIYHUN BUIIAIO0K JIarHOCTHKH IIUTBHOCTI KICTKOBOT TKAaHWHH AJIbBEOJIIPHOTO BiIPOCTKA
HIDKHBOI IIeJNenH, I apXiTeKTOHIKM y IMami€HTa 3 XPOHIYHUM BEPXiBKOBHM IepiofoHTHTOM. II[iNbHICTH KICTKOBOI TKaHHHU
QJBBEOJISIPHOTO BiJJPOCTKAa HM)KHBOI INENIeNM BU3HAYAIIM B IepianikaJbHUX IUITHKaX ypakeHuX 3y0iB. OTpuMaHi pesyisraTté
OIIIHIOBAJIM 33 OJMHMIIMH IIKadu ['ayHCBiNbAA, 3 BUKOPUCTAHHIM Kiacudikarii tumiB kicTkoBoi Tkanuuu 3a C.E. Misch. ¥V
KITIHIYHOMY JOCII/DKEHHI BHBYaiacsi e(EeKTHBHICTh JKyBaHHS XPOHIYHOTO amiKalbHOTO MEPIiOOHTHUTY 3 BHKOPUCTAHHSIM
¢docdarHoro Oydepy i3 3acTOCyBaHHSM 3alPOINIOHOBAHOTO METOAY. Y CTaTTi OMMCAHO MEXaHi3M il JaHOi KOMITO3HMINi, 110
CTHMYJTIOE MiHEpaji3alilo KiCTKOBOI TKAHWHH Ta CIIPHUSE BIIHOBICHHIO MiHEPATi30BaHMUX KIiCTKOBHX CTPYKTyp. B pesymbrari
XIMIYHHX peakniii 000X 3a3HaUCHUX PEAareHTIB yTBOPIOETHCS HAHOKOMITO3UTHA CTPYKTYpa. 3a3Ha4eHUH J1arHOCTUYHUH alNrOpuT™M
MPOBOAMBCS HAMH ISl HEOOXITHOTO IHIMBIMyaJbHOTO JIKyBaHHS XPOHIYHOTO BEpXiBKOBOTO IEPIOZOHTHTY. AHAJI3 OTPUMAHHUX
pe3ynbTariB (3MiHa mineHOCTI Bix D4 no D3) cBiguuts npo edekTHBHICTH 3acToCyBaHHS (ocdaTHOro Oydepy B amikaIbHINA
MUISHII TepiofoHTy. B momampIiuX TOCTIKEHHSX IUIAHYETHCS MPOJOBKEHHS BHUBUCHHS IIUIBHOCTI KiCTKOBOI TKAaHHHHU
nepianikajJbHUX CTPYKTYP BEPXHBOI IEIICTIN.

Ki1ro4oBi cJji0Ba: BiTHOBICHHS KiCTOK, XpOHIYHHUI alliKaJbHUHN MEPIONOHTHT, XJIOPUA KalbIIito, hocdaTauii Oydep.

Funding. The work is a fragment of the research project “Development of pathogenetic prophylaxis of pathological
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Chronic apical periodontitis is one of the most
common oral cavity pathologies, developing as a
result of the inflammatory process in fibrous
periodontitis caused by odontogenic infection. This
disease is accompanied by the destruction of the
bone tissue surrounding the top of the tooth root.
The pathogenesis of apical periodontitis involves
destructive processes that lead to osteoporosis of
periodontal tissues. One of the main goals of
treatment is to stimulate the restoration of bone
tissue in affected areas and to control infection in
the microchannels at the root, both of which are
crucial for the healing process. An important part of
this process is the presence of calcium phosphate, a
key material for forming new bone structures
through the mineralization of dental tissues [3, 10].
The mechanism of mineralization involves the
interaction of phosphate buffer with calcium, which
then precipitates from the surrounding bone tissue
and dentin, forming biocompatible calcium
phosphate [5].
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Low-efficiency  traditional —methods of
endodontic treatment have led to the search for new
osteotropic nanopreparations with biological inertia
and the ability to stimulate bone remodeling in the
jaws [8].

The purpose of the study was to assess
speakers' reparative processes in periapical tissues
and restoration bones in the area of the root apex after
endodontic treatment using compositions based on
10 % calcium chloride and phosphate buffer.

Materials and methods. The treatment was
carried out at the Department of Postgraduate
Education of Dentists of Poltava State Medical
University. The study was conducted from October
2023 to December 2025. We present a clinical case
of a patient who underwent the indicated treatment.
Examination 11/23/2023.

Patient O., 53 years old, presented to the
surgical dentistry clinic at the PDMU with
complaints of aching pain in the lower right jaw tooth
and slight tooth mobility, especially in the upper jaw.

https://pdmu.edu.ua/ ta https://womab.com.ua/ua/



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 1 (95)

Complaints appeared a month ago. The patient
immediately went to the dentist. The indicated tooth
had previously been treated. After treatment, the
tooth bothered the patient for two weeks, so the
patient applied again. Objectively, there are remains
of a destroyed crown of tooth 47; the filling does not
meet the requirements. After removal of the filling, a
deep carious cavity is present on the distal surface.
When probing, the mouths of the distal and medial
canals are filled. Percussion of the tooth is slightly
painful; thermometry is negative.

The diagnostic process was carried out within
the framework of clinical studies. Laboratory
diagnostics were based on X-ray examination of the
causative tooth and computed tomography. Before
treatment, patients underwent additional research
methods: targeted radiography and cone-beam
computed tomography (CBCT).

Bone density indicators in the apical areas of the
studied teeth were assessed using the Hounsfield
scale, which enables quantitative determination of
the degree of mineralization and bone tissue structure
in the indicated anatomical areas.

Measurements were performed in the areas of the
premolars and molars of the lower jaw on the left and
right. The results were evaluated in the first 3-6
months after treatment. The obtained density values
were analyzed according to the classification of C. E.
Misch (1999), which takes into account not only the
density and mineral saturation of the cortical and
cancellous layers, but also their topographic ratio. The
author distinguishes 4 types of bone: D1 — over 1250
HU (very dense bone, rarely found in the upper jaw);

— D2 - 850-1250 HU (moderately dense bone,
mainly in the frontal region);

— D3 - 350-850 HU (moderately spongy bone,
characteristic of the premolar-molar region);

— D4 - 150-350 HU (low-density spongy bone,
mainly in the area of the floor of the maxillary sinus).

Upon completion of the treatment course,
patients underwent selective CT and X-ray
examinations to monitor the condition of the bone
tissue in the affected area.

The obtained data were used to plan therapeutic
intervention, assess the condition of the bone tissue,
and predict treatment effectiveness.

It should be noted that “X-ray density” is the
average value of radiation absorption by tissue; when
assessing a complex anatomical and histological
structure, its “X-ray density” is measured. The results
obtained were evaluated in units of the Hounsfield
scale (UH).

Our study was conducted on a VATECH PaX-
Zenith 3D CT scanner in South Korea. Bone density
was measured in the EzZ3D2009 program using the
“Profile” tool — measuring bone density between two
points in Hounsfield units (HU) [9].

Additionally, targeted radiography was
performed using a 5D2, 5kV, 7 mA dental X-ray
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device manufactured by Med Tech-Price and
released in 1990.

The treatment at the first visit was carried out in
two stages. In the first stage, instrumental and
medicinal treatment of the root canals was performed
using the Crown-down method and a 3 % sodium
hypochlorite antiseptic solution, respectively. The
root canals were thoroughly washed with distilled
water and dried. At the second stage, according to the
developed method, each root canal was irrigated with
a 10 % calcium chloride solution for 1 minute.

The prepared root canals were filled with a
paste based on white clay and phosphate buffer
solution. The teeth were sealed with glass ionomer
cement for 3 weeks to 6 months, depending on the
degree of bone tissue destruction at the root apex. The
absence of patient complaints and radiological
control of the acquired bone density contributed to
the subsequent completion of treatment. CT was
performed selectively as needed.

The studies complied with the requirements of
Good Clinical Practice (ICH E2 (R6) GCP) and the
Declaration of Helsinki of the World Health
Organization. Before the procedures began, the
patient provided informed voluntary consent to
participate in the study. Statistical processing of the
results was performed using Microsoft Excel.

No bioethics commission was held. Permission
to publish the article has been granted: Minutes of the
meeting of the Committee on Ethical Issues and
Bioethics of Poltava State Medical University No.
246 dated 19 February 2026.

Results of the study and their discussion.
Complaints appeared a month ago. The patient
immediately went to the dentist. After treatment, the
tooth bothered the patient for two weeks, so the
patient applied again. Objectively, there are remains
of the destroyed crown of tooth 47; the filling does
not meet the requirements. After removal of the
filling, a deep carious cavity is present on the distal
surface. When probing, the filled mouths of the distal
and medial canals are noted. Percussion of the tooth
is slightly painful; thermometry is negative. CT scan
protocol (Fig. 1).

In general, the results of our studies show that
with age, mineralization of bone tissue in both jaws
increases, as indicated by higher density values in
Hounsfield units (HU): the average values were
512463.22 and 563.6+41.15 in patients aged 18 to 65
years, respectively. The most dense area is the
alveolar process of the frontal group of teeth of the
upper and lower jaws: on average, 998+53.66 and
1197.41+63.12, respectively. In the molar region of
both jaws, the average density was 652.74+68.61 and
did not differ statistically between the jaws. The
density of bone tissue in the area of the apex of the
root of tooth 47 has a positive dynamic of
densification before and after treatment, compared to
other areas of the lower jaw.
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Conclusion: CT results indicate age-related
increases in jawbone tissue density with increasing
age. The frontal areas of the upper and lower jaws are
distinguished by the maximum density indicators in
comparison with the areas of the molars. Bone

Fig. 1. 3D CT scan of the patient at the first visit.

On the X-ray, the image shows a bent medial
root of tooth 47. Contours of the root canal are almost
not noticeable; the lower third is sclerosed. The distal
root straight and has a wide canal. Along the entire
perimeter of the periapical tissues, clear delimitation
zones of destruction of bone tissues, especially in the
area of the medial and distal roots.

Spongy bone tissue of the alveolar process in
the area of the tip of the distal root of tooth 47 lost its
clear boundaries and structure. Radiologically
observed significant intensity shadows that indicate
destructive periodontal tissue processes, and a
periodontal cleft extended along the entire perimeter.
Other plots of periodontal cracks also lack clear
boundaries and are diffuse. In the zone: furcation
roots; cortical plate absent; marked osteolysis.

Based on the clinical and radiological
examinations, a diagnosis was established:
exacerbation of chronic apical periodontitis of tooth
47.

The patient was treated according to proposed
methods: mechanical and drug processing of the
distal and medial canals roots. The medial canals
could not be completely passed due to their Sclerosis.
The distal canal root was successfully sealed with
medicated paste. Carious cavity sealed with glass
ionomer cement. In 4 months after patient treatment,
complaints are absent (Fig. 3).

Objectively: in tooth 47, the filling corresponds
to clinical requirements, clear ordinary color,
palpation in the area projections to the roots, and
Percussion of the tooth is painless. Radiologically,
the destruction zone's spongy bone fabrics have
decreased (Fig. 3). In the apical area, medial and
distal roots are determined to have clear spongy
structure bone fabrics with enlightenment almost
along the entire perimeter of the periodontium, which
confirms the process of its compaction and

density indicators in the area of tooth 47 differ in
tissue structure but do not differ statistically.
Additionally, the patient underwent an X-ray
examination (Fig. 2).

Fig. 2. Sighting X-ray Photo of tooth 47 in patient O., 53
years old. Condition of the tooth before treatment. Arrows
indicate lower described changes in the structure of bone fabrics.

mineralization. The width of the periodontal
furcation area is also within normal limits. has
positive dynamics recovery, in the form of a
reduction in area-intensity shadows compared to the
previous one. Radiologically, a simultaneous
restoration of apical periodontal bone tissue of the
distal root and the corresponding apex of the
problematic medial root.

Fig. 3. Sighting X-ray Photo of tooth 47 in patient O., 53
years old. Condition of the tooth after 4 months of treatment.

Analysis of clinical and radiological research
fully confirms the results of earlier published works.

In 4 months after treatment, one can affirm the
full absence of destructive processes in the bone
tissues in the area of the medial and distal roots of
tooth 47. In the near future, the patient is
recommended to have a filling, root canals,
composite endodontic material, and replacement
temporary fillings with permanent fillings.

In general, the majority of patients experienced
significant improvement in the condition of the
periodontal tissues: on X-ray images, a reduction in
areas of darkened plots, destruction of spongy and
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lamellar bone structures, and overall improvement [2]. Over a long period in the area, the root of this
around the periodontal. composition helps neutralize sour products and
Chronic apical Periodontitis often occurs due to completely eliminates osteolysis. In older patients
complications of caries and can lead to serious with severe somatic status, the treatment outcome
violations of the bone structures, if not treated. As a was less pronounced [7].
result, the treatment nanocomposition deep-seeps into The paper presents a clinical case and positive
the thickness of structural elements, spongy bone radiological findings, which confirm the results
fabrics that radiologically manifest as mineralization obtained. Specified clinical case confirms successful
and compaction of their structural elements. In the use of nanocompositions for the treatment of chronic
process, the treatment phosphate buffer stabilizes the apical periodontitis and recovery of spongy and
dynamic ion balance between calcium and phosphorus, lamellar bone fabrics in the jaws.
which affects bone mineralization [6, 4, 11]. Limitations. The main limitation of the study is
A mixture of 10% calcium chloride and the lack of a clear picture of histological changes in
phosphate buffer solution provides a stable alkaline bone tissue before treatment and at the study stages,
environment that has bactericidal effects on the although the results of radiological and computer
microflora in the focus of inflammation [1] and studies confirm the positive morpho-functional
restores the mineralized nanocomposite substance dynamics of periodontal tissues.
Conclusion

Natural obturation of root channels contributes to a full-fledged restoration of hard tissues outside the
apical foramina. Radiologically, a simultaneous restoration of apical periodontal bone tissue of the distal root
and the corresponding apex of the problematic medial root. Trace note that, in the process, the treatment of the
medial canals' roots did not go through completely. The proposed approach contributes to the formation of a
naturally inert osteotropic material in the root area, thereby enabling effective, progressive remineralization of
damaged bone tissue. Authors emphasize the need to conduct further research on remote-term treatment to
evaluate the stability of restored bone tissue and the full elimination of relapse.

References

1. Hurtova YM, Shnaider SA, Dienha OV, Strochenko YeO, Khoroz LM, Topov IH et al. Vyvchennya markeriv antyoksydantnoho
zakhystu rotovoyi porozhnyny v rotoviy ridyni patsiyentiv z periimplantytom na tli likuvalno-profilaktychnoho kompleksu. World
of Medicine and Biology. 2024;4(90):7—11. doi: 10.26724/2079-8334-2024-4-90-181-185. [in Ukrainian].

2. Patent Ne 137648 Ukrayina, A61K6/00, A61R 1/02 (2006.01) Sposib remineralizatsiyi emali ta dentinu korenya zuba: Patent na
korisnu model, MPK (2019.01), A61K6/00/ O.P. Kostyrenko (UA), V.L. Melnyk (UA), V.K. Shevchenko (UA), Yu.I. Silenko
(UA), O.D. Ivashchenko (UA). Zayavka u201905412; Zayavl. 20.05.2019; Opubl. 25.10.2019; Byul. Ne 20. [in Ukrainian].

3. Tarasenko LM, Neporada KS, Klusha V. Stresprotektornyy efekt hlutapironu, shcho nalezhyt do novoho typu
aminokyslotvmisnykh 1,4-dyhidropirydyniv, na tkanyny parodontu ta shlunka u shchuriv z riznoyu stiykistyu do stresu. Bull Exp
Biol Med. 2002 Apr;133(4):369-71. doi: 10.1023/a:1016250121896. [in Ukrainian].

4. Chen X, Li H, Ma Y, Jiang Y. Calcium Phosphate-Based Nanomaterials: Preparation, Multifunction, and Application for Bone
Tissue Engineering. Molecules. 2023; 28(12):4790. https://doi.org/10.3390/molecules28124790.

5. Hong MH, Lee JH, Jung HS, Shin H, Shin H. Biomineralization of bone tissue: calcium phosphate-based inorganics in collagen
fibrillar organic matrices. Biomater Res. 2022 Sep 6;26(1):42. doi: 10.1186/540824-022-00288-0.

6. Hou X, Zhang L, Zhou Z, Luo X, Wang T, Zhao X, Lu B, Chen F, Zheng L. Calcium Phosphate-Based Biomaterials for Bone
Repair. J Funct Biomater. 2022 Oct 14;13(4):187. doi: 10.3390/jfb13040187.

7. Jeong J, Kim JH, Shim JH, Hwang NS, Heo CY. Bioactive calcium phosphate materials and applications in bone regeneration.
Biomater Res. 2019 Jan 14;23:4. doi: 10.1186/s40824-018-0149-3.

8. Luo X, Wan Q, Cheng L, Xu R. Mechanisms of bone remodeling and therapeutic strategies in chronic apical periodontitis. Front
Cell Infect Microbiol. 2022 Jul 22;12:908859. doi: 10.3389/fcimb.2022.908859.

9. Resnik R, Misch CE. Misch’s Contemporary Implant Dentistry. Fourth edition. St. Louis: Elsevier, 2022. 1264.

10. Septommy C, Nirwana I, Widjiastuti I, Shariff A. The Effect of the Combination of Calcium Hydroxide, Carbonate Apatite,
and Ellagic Acid on the Viability and Proliferation of Fibroblast Cells. J Int Dent Med Res. 2024;17(3): 976-980.

11. Wong SK, Wong YH, Chin KY, Ima-Nirwana S. A Review on the Enhancement of Calcium Phosphate Cement with Biological
Materials in Bone Defect Healing. Polymers (Basel). 2021 Sep 12;13(18):3075. doi: 10.3390/polym13183075.

Conflict of interest. The authors have no conflicts of interest to declare.

ORCID: Shevchenko V.K. http://orcid.org/0000-0002-9460-5152, Melnyk V.L. http://orcid.org/0000-0002-5909-9901,
Kostyrenko O.P. https://orcid.org/0000-0002-4092-8319, Sylenko B.Yu. https://orcid.org/0000-0003-4435-0160, Sylenko Yu.l.
https://orcid.org/0000-0002-2955-8820.

Article received: 30.01.2025.

280



