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OPUT'MHAJIBHAA CTATBHA

ANALYSIS OF DYNAMIC CHANGING OF RADIOLOGICAL PICTURE OF
PERIAPICAL ODONTOGENIC PROCESSES OF THE JAWS AFTER DIFFERENT
METHODS OF DENTAL TREATMENT

Tarasenko S.V., Serova N.S.,,
Shamanaeva LS., Zagorskij S.V., Diachkova E.Yu.

urpose. To assess dynamic changes of radiological picture of periapical odontogenic
processes after various methods of dental treatment - endodontic and surgical - to
predict long-term results.

Materials and methods. A total of 10 patients with periapical odontogenic processes
of the jaws were treated on the basis of the Institute of dentistry of Sechenov University for 2
years from 2016 to 2018: 5 (50%) underwent endodontic treatment and 5 (50%) carried on
operations. Radiological methods were provided before intervention, in the process (during
dental canal treatment), in 6 and 12 months after manipulations.

Results. Analyzed obtained research data were revealed positive effect of both meth-
ods -endodontic and surgical — for clinical and X-ray regression of the inflammatory focus,
alike an increasing of bone density with a reduction of the discharge zone according to radi-
ological examination in 6 months in all 10 cases (100%), the complete disappearance of the
focus and the achievement of a density equal to the intact surrounding bone in 8 patients
(80%).

The absence of 100% positive long-term results in the treatment of periapical odon-
togenic processes in dentistry concerns both endodontic and surgical procedures because of
the first is not always possible completely to eliminate the focus of infection, and the latter
are associated with the presence of general operational risk and do not guarantee the dura-
tion of a positive outcome.

Conclusion. Radiological method of examination plays important role in assessing of
dynamic changes in the affected periapical area after dental treatment, along with clinical
examination.
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AHAAU3 AUHAMWYECKUX U3MEHEHUIA PEHTTEHOAOTUYECKOM KAPTUHbI
NEPUANMUKAABHBIX OAOHTOTEHHbLIX MPOLLECCOB B YHEAIOCTAX MOCAE
PA3AU4YHBIX METOAOB CTOMATOAOTUYECKOIO AEYEHUA

TapaceHko C.B., Ceposa H.C.,
LLlamaHaesa A.C., 3aropckumm C.B., Abadkosa E.JO.

esb ucciaenoBanuda. OLIEHUTh B JUHAMHUKE U3MEHEHUS PEHTTeHOAOTHYEeCKOH Kap-
THUHBI TI€ePHAIIMKAABHBIX OIOHTOT€HHBIX IIPOIIECCOB IIOCAE€ PAa3AHMYHBIX METOIO0B
CTOMAaTOAOTHYECKOI'0O A€YEHUS — SHAOAOHTHYECKOI'0O M XHUPYPTHYECKOI'0 — OAd
IIPOTHO3UPOBAaHUS OTIAAACHHBIX PE3YABTATOB.

Martepuasns: u meronrl. Ha 6aze kadenp u KanHUK MHcTuTyTa cToMaroaoruu [lepso-
ro MT'MY umenu 1.M.CeueHnoBa B TedeHue 2 aeT ¢ 2016 mo 2018 rr. 66100 mposedero 10 ma-
IIMEHTOB C IepPHUANHKAABHBIMH OJOHTOT€HHBIMH MIpoIleccaMu dearocted, S5 (50%) U3 KOTOpPBIX
IIPOBEAU 3HAOOOHTHYECKOE AcdeHHe, a S5 (50%) — xupyprudeckoe, B oobeMe 3y00COXpaHSIO-
X omepanyi. AydeBble METOABI HMCCAEIOBAHUS IIPOBOAHAH 10 CTOMATOAOTHMYECKOI'O BMe-
IIaTEABCTBA, B IIPOIIECCE A€UEHHS (IIPH IIPOACYMBAHHN KaHaAOB 3y0oB), yepe3 6 u 12 mecd-
11eB IIOCA€ A€UYEHUS B 00eUX I'pyIIIIax.

Pe3yJILTaTLI. B pe3yAbTaTe aHaAu3a IIOAYIC€HHBIX NJaHHBIX OBIAO BBbIABAC€HO, 9YTO ITIOCAE
oboux METOAOB A€CYC€HUA — KaK OHAOAOHTHYIECKOI'0, TaK U XUPYPIrUIE€CKOTI0 — IIPOUCXOAUT pE-
rpeccusl BOCIHAAHUTEABHOTO OdYara C YMEHBIIEHHEM ero o0beMa, YBEeAHYEeHHEM IIAOTHOCTH
KOCTHOH TKaHU B I[aHHOfI 00AaCTH CO CHUXKEHHEM 30HBI pa3pdaKeHud 110 JaHHBbIM AYY€BBIX
METO/IOB MCCAEIOBaHHUS B TeuyeHHe O MecdlleB Iocae AedeHUd Bo Bcex 10 caydasx (100%),
IIOAHOE HCYE3HOBEHHE odara W JOCTHXKEHHE [IAOTHOCTH, PAaBHOM HHTAKTHOH OKpyIKaroIlleh
KocTH y 8 nanueHToB (80%).

OrcyrcrBre 100% ITOAOKUTEABHBIX OTTAAEHHBIX PE3yABTATOB IIPH A€UEHUU IlepHalll-
KaABHBIX OOOHTOI'€HHBIX IIPOLIECCOB B CTOMATOAOTHH KacCae€TCd KaK SHAOAOHTHUYECKHX, TaK
XUPYPTUIECKUX MaHHHyAHLLHfI, TaK KakK IIPpU SHAOAOHTHUYECKHUX OIl€paludax HE€ BCEraa yaacT-
Cd yCTpaHUTHb IIOAHOCTBIO odar I/IHCbeKLII/II/I, a XUPYPruvd4eCKUE€ MaHUIIYAAITNU COIIPAXKEHBI C
HaAN4IHEM O6LL[€OHepaLU/IOHHBIX PHUCKOB U HE€ rapaHTHPYIOT AAUTEABHOCTBH IIOAOZKUTEABHOTIO
ucxona.

3akmaouenue. OLHY U3 TAABHBIX poAeil B OIIeHKHM OUHAMUYECKHX M3MeHeHU# B obaa-
CTH 30HBI IIOPpazKE€HHA IIOCAE€ IIPOBECACHHBIX MaHI/IHyAHL[I/Iﬁ B HepHaHHKaABHOﬁ obaacTu B
CTOMAaTOAOTHH, HapaAy ¢ KAUHHYECKHM OCMOTPOM, UTPaeT Ay4eBOH METOZ HCCACAOBAHUS BO
BCEM €ro MHOT000pa3uu.

KaroueBbie caOBa: KOMIBIOTEPHAd ToMorpadusd, IepHalluKasbHbIE OOHTOI€HHBIE
IIPOLIECCHI, 3HAOAOHTHUYECKOE ACYEHHE, MUKPOCKOI, IIHCTIKTOMHUY, KOCTHOIIAQCTUYECKHUN Ma-
TEepHaA.
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ntroduction.

In dentistry, periapical inflammatory odon-

togenic processes are characterized by the

presence of a permanent focus of infection

and are accompanied by periodic episodes of
exacerbation of different intensity, which over time
leads to loss of teeth, as well as the possible de-
velopment of a diffuse purulent process involving
both bone and soft tissues of the maxillofacial ar-
ea [1]. The x-ray picture of such processes outside
the stage of exacerbation indicates the presence of
a zone of bone tissue rarefaction at the apexes of
the dental roots, as a rule, of the round shape [2].
With the spread of the inflammatory process,
there is an increasing of the volume and zone of
reduction of the bone density of the jaw. After var-
ious provided dental methods of treatment of peri-
apical odontogenic processes, regression of foci of
infection with a change in the x - ray pattern is
possible or, conversely, as a result of the insignifi-
cant efficiency of the used techniques, inflamma-
tion spreads with the corresponding clinical and
radiological picture.

The aim of the study was to assess the dy-
namics of changes in the radiological picture of
periapical odontogenic process after various
methods of dental treatment - endodontic and
surgical - to predict long-term results.

Materials and methods.

On the basis of departments and clinics of
the Institute of dentistry of Sechenov University
for 2 years from 2016 to 2018 under the supervi-
sion there were 10 patients with periapical odon-
togenic processes of the jaws. Of these, 5 (50%)
were treated by dentists-therapists (endodontic
treatment), and S5 (50%) - by surgery (tooth-
preserving operations in the volume of resection of
the root apex, cystectomy, the use of osteoplastic
materials based on hydroxyapatite (radiopaque)
and collagen type 1 (non-X-ray contrast). Radio-
logical diagnostic was carried out before the den-
tal intervention, in its process (with the treatment
of teeth canals), in 6 and 12 months after treat-
ment in both groups in the volume of intraoral
contact radiography of causal teeth on the Digor
visiograph, as well as orthopantomography per-
formed on the apparatus «Orthopantomograph
100»; to plan surgical treatment and prepare the
necessary volume of osteoplastic material, cone-
beam computed tomography was performed in the
Vatech and Planmeca systems with the analysis of
axial, frontal and saggital projections, as well as
3D reconstruction of the jaws to analyze the ratio
of periapical odontogenic foci with important ana-
tomical structures-canal of inferior alveolar nerve,
maxillary sinus and others. The confidence inter-
val, the level of statistical reliability p, the criteri-
on x2 for four-field tables were calculated for the
mathematical evaluation of the reliability of the
results.
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Results of research.

As a result of the analysis of the data ob-
tained by us, it was revealed that after both meth-
ods of treatment —endodontic and surgical — there
is a regression of the inflammatory focus with a
decreasing in its volume, an growth of the density
of bone tissue in this area with a regression of the
discharge zone according to radiological methods
in 6 months after treatment in all 10 cases
(100%), the complete disappearance of the focus
and the achievement of a density, equal to the in-
tact surrounding bone in 8 patients (80%). These
results can be related to the initial volume of the
process — in the case of full regression it was with-
in 5 mm in diameter, whereas in the case of in-
complete disappearance it exceeded these dimen-
sions (p=0.002; 20.0% CI: 6.7% - 44.5%). Also it
was noted the regression of the clinical picture of
chronic inflammation, the absence of episodes of
exacerbation during the entire period of observa-
tion (2 years). Evaluation of the dynamics of the x
— ray pattern was difficult in the group of patients
after surgical treatment in the case of the use of
osteoplastic material based on hydroxyapatite due
to its initially high density, exceeding or equal to
the surrounding intact bone tissue (2 cases-40%).

To demonstrate the results of our study, we
give clinical examples.

Clinical case 1 (group 1 - conservative
treatment).

In the clinic patient S., 35 years, came with
complaints of pain in the tooth.

Complaints: swelling in the lower jaw on the
left, persistent aching pain and pain during chew-
ing solid food.

Examination: the presence of a deep carious
cavity in the tooth 2.2, has not been previously
treated. According to the transitional fold in the
projection of the tooth swelling, sharply painful
palpation. Tooth 22 percussion is painful. En-
larged submandibular lymph nodes on the left is
present. On the basis of clinical examination and
data of the x-ray method, the diagnosis was estab-
lished: Exacerbation of chronic granulomatous
periodontitis of the tooth 2.2 (Fig. 1).

In the process of endodontic treatment, we
used the Seiler dental microscope, carefully re-
moved the remnants of filling material, performed
machining with Protaper instruments (Dentsply
Maillefer) and an antiseptic in canal preparation
Regcap (3% solution of sodium hypochlorite firm
Septodont), closed perforation of domestic materi-
al Trioxident, temporarily filled canals with calci-
um drug METAPASTE (Meta Biomed) for a period
of two weeks. The results of treatment were also
controlled according to the data of ICRG (Fig. 2).
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Fig. 1 (Puc. 1)

Fig. 2 (Puc. 2)

Fig. 1. Intraoral X-ray.

Tooth 2.2, there is zone of bone destruction with clear
borders closer to nasal cavity in the projection of root
apex.

Puc. 1.
rpamma.

BHYTPMPOTOBAS KOHTAKTHAS PEHTreHo-

3y06 2.2, B ODPOEKIINH BEPXYLUIKH KOPHS OIIPENEATeTCs
oyar AEeCTPYKIIMH KOCTHOM TKAaHH C YETKHUMH KOHTypa-
MU, IIPUAEIKAITHY K II0AOCTH HOCA.

Fig. 2. Intraoral X-ray.

Tooth 2.2. There is filling of dental canal with sealing
material before root apex without removal in the area of
bone rarefaction

Puc. 2. BHYTPMpPOTOBAS KOHTAKTHAS PEHTreHo-
rpamma.

3y6 2.2. BusyaamsupyeTrcs 3alloOAHEHHE KaHaaa 3yba
AOMOMPOBOYHBEIM MAaTEPHAAOM [0 BEPXYIIKU 3yba 6e3
BBIBEZIEHHSI €TO0 B 00AaCTh 30HBI Pa3pPs’KEHUS KOCTHOM
TKaHH.

Fig. 3 (Puc. 3)

Fig. 4 (Puc. 4)

Fig. 3. Control intraoral contact x-ray.

In 2 weeks after patient addressing and beginning of
treatment. There is sealing material in 2.2 tooth canal,
decreasing of volume of periapical process.

Puc. 3. KOHTPOAbHAS BHYTPUPOTOBAS KOHTAKTHAS
peHTreHorpamma.

Yepe3 2 HemeAH IIocae obpamneHHs mnaunueHTKH C. u
HayaAa A€YeHHSd. Bu3yaau3upyercd HTAOMOUPOBOYHBIH
MaTepHaAs B KaHase 3y0a 2.2, yMeHBIIeHHe o0beMa Iie-
PHAaIIMKaABHOIO IIPOIecca.

Fig. 4. Control intraoral contact x-ray.

In 6 months after patient addressing and beginning of
treatment. There is sealing material in 2.2 tooth canal,
periapical process is practically not existed, increasing
of bone density of its area, presence of structural bone
plates.

Puc. 4. KOHTPOABHAA BHYTPUPOTOBAS KOHTAKTHAS
peHTreHorpamma.

Yepez 6 MecaneB mocae obpareHusd manueHTKH C. u
HayaAa Ae€YeHUd. Buiyaausupyercsa IIAOMOUPOBOYHBIN
MaTepuas B KaHaae 3yba 2.2, mepHanHuKaAbHBIH IIPO-
I1eCC NPAKTUYECKU HE OIPENEATETCH, OTMEYAETCH yBe-
AVYEHHE IIAOTHOCTH KOCTHOM TKAaHHM B €ro o00AacTy,
HaAW4He CTPYKTYPHUPOBAHHBIX KOCTHBIX 02AOK.
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After 2 weeks, the channels of the tooth
were sealed with guttapercha pins by lateral con-
densation. The crown part of the tooth was re-
stored with light-cured composite material Cha-
risma Classic, made a control ICRG (Fig. 3). A sig-
nificant restoration of bone tissue in the periapical
zone was determined at the ICRG after 6 months
(Fig. 4). The patient no longer complained.

Clinical case 2 (group 2 - surgical treat-
ment).

Patient Y. appealed to the clinic of Sechenov
University with complaints of discomfort in the
tooth 3.6 during biting, mobility of teeth on the
lower jaw, inability to eat hard food, bad breath.
According to the patient he is an active smoker

the gums is hyperemic, edematous, bleeds pro-
fusely when probing, identifies pathological tooth-
gingival pockets of a depth of 5-7 mm, purulent
discharge, tooth mobility 3.4, 3.6. 3.7, 4.4, 4.5,
4.7 is HI-IV degree. The tooth 3.5 was restored
with composite material, a temperature test is
negative, percussion is positive.

A CT study with 3D reconstruction was con-
ducted. The results revealed generalized resorp-
tion of bone tissue of the alveolar part of the man-
dible vertically and horizontally from %2 to 2/3 of
the root, furcation defects, in the area of the apex-
es of the roots of the tooth 3.6 the focus of de-
struction of bone tissue rounded shape, with clear
contours of about 5 mm in diameter, is visualized,

Fig. 5 (Puc. 5)

Fig. 5.

projection of absent tooth 3.5 (residual cyst).

Puc. 5.

Fragment of computer tomography maxilla and mandible of patient Y.

There are periapical areas of bone rarefaction, bone loss more than 1/3 in the projection of teeth 3.4, 3.6. 3.7, 4.4,
4.5, 4.7. There is the presence of zone of decreasing bone density with non-clear borders with circle shape in the

PpaArmeHT KOMMNbIOTEPHON TOMOrpacoun BEPXHEN U HUXKHEN YEAIOCTU NALMEHTa Y.

Busyaan3upyioTca nepHanuKasbHble 30HbI pa3psi?KeHHs KOCTHOM TKaHH, ee YOBbIAb 6oaee, yeM Ha 1/3 B IIpOEKIINH
3y6oB 3.4, 3.6. 3.7, 4.4, 4.5, 4.7. OTMe4aeTcs 30HA CHHUKEHHOM ITAOTHOCTH KOCTH C HEYETKUM PUCYHKOM OKPYTAOH
¢dopMBI B IIPOEKITHH OTCYTCTBYIOIIEro 3yba 3.5 (pe3uayasbHas KUCTA).

(over 1 pack per day), chronic diseases are absent,
for a long time lived in the far East, the first signs
of the disease appeared there more than 15 years
ago, periodically held conservative dental treat-
ment with no apparent lasting results, but in the
last 3 years the condition has worsened, tooth
mobility increased significantly, there was pain.

At extraoral examination, the configuration
of the face is not changed, the skin of the physio-
logical color, is collected freely in the fold; regional
lymph nodes are not enlarged. From the side of
the mouth: supra - and subgingival dental plaque
are in large quantity; the mucous membrane of
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the outer cortical plate is lysed (Fig. 5). On the ba-
sis of the obtained data, the diagnosis "General-
ized chronic periodontitis. Chronic periodontitis of
tooth 3.6" was obtained, a plan of treatment con-
sisting of conservative management of acute in-
flammation with subsequent surgical treatment.
On the first stage the patient was prescribed
local anti-inflammatory therapy and professional
oral hygiene, therapeutic sanitation. Then teeth
were removed under local anesthesia 4.7, 4.6, 4.4,
3.4, 3.5, 3.6, 3.7, the capsule of the radicular cyst
3.6 is completely removed. At the same time, den-
tal implants were installed in the projection of the
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Fig. 6 (Puc. 6)

Fig. 6.

my.

4.6, 4.7, 06AACTh IPOBEAEHHOM ITUCTAKTOMHUH.

Ortopantomogramm of patient Y after surgical freatment (1st day).

There are inserted implants in the area of removed teeth 3.4, 3.5, 3.6, 3.7, 4.4, 4.6, 4.7, zone of proved cystecto-

Puc. 6. OpTOonaHTOMOrpamma NALMEHTA Y. nocAe NPOBEAEHUS ONEepPATUBHOIo Ae4eHus (1 cyTku).

BH3yaAu3upyIOTCa YCTAHOBAEHHBIE NEHTAABHBIE HMIIAAHTATHI B 00AACTH yaaseHHbIX 3y6oB 3.4, 3.5, 3.6, 3.7, 4.4,

removed teeth 4.7, 4.6, 4.4, 3.4, 3.5, 3.7 using a
3D surgical template, the bone cavity in the 3.6
tooth projection is filled with xenogenic material
based on hydroxyapatite (Fig. 6). The postopera-
tive period was relatively calm, there was a partial
divergence of sutures in the projection of the tooth
3.5.

After 6 months, the patient returned to the
clinic. A repeated CT study was carried out, the
results of which could be judged on the good qual-
ity of the newly formed bone tissue in the projec-
tion of the tooth 3.6 (Fig. 7). The patient was
placed healing abutments on existing implants, as
well as a dental implant in the projection of the
missing tooth 3.6. At the moment, the patient Y. is
at the stage of prosthetics.

Discussion.

Modern technologies used in repeated endo-
dontic treatment allow to achieve a positive result
in 75% of cases. With a high chance of success,
re-treatment of the root canals can be carried out
in cases where there are no changes in the periap-
ical tissues of the tooth [3].

However, it should be understood that the
success of the procedure of repeated endodontic
treatment largely determines the qualification of
the attending dentist, the availability of appropri-
ate materials, tools and equipment.
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It should be borne in mind that the root
fracture, mobility of the tooth of III and IV degree,
deep pathological pocket and visible cracks of the
tooth root are contraindications to repeated endo-
dontic treatment, such teeth must be removed.

Perforation with extensive lesions of the per-
iodontium, such as perforation of the root pin, a
strip perforation or resorption of the root belong to
the high risk factors when carrying out endodon-
tic treatment.

Treatment periapical odontogenic inflamma-
tory processes in dentistry remains highly contro-
versial, as traditionally carried out in the acute
phase of process, existing and approved Protocol
of endodontic treatment of teeth often leads to a
widening of the focus of infection in the absence of
outflow after the sealing of the channels, which
leads to the necessity of periosteotomy. In addi-
tion, the regression of periapical processes com-
pletely and without relapse is possible with full
compliance during saving the conditions of septic
and antiseptic even at the therapeutic dentistry,
following clinical guidelines, and, most important-
ly, a small volume of the process-usually up to 0.2
cm, and in the absence of a fibrous capsule. The
absence of 100% positive long-term results also
applies to surgical procedures - even tooth-
preserving operations, for example, cystectomy
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Fig. 7 (Puc.7)

Fig. 7.

of density with intact bone tissue of mandible.

Puc. 7.
nosuuum 36.

Ortopantomogramm of patient Y. in 6 months after cystectomy, 3.6 tooth extraction.

There is increasing of bone structure in the area of early removed 3.6 tooth, expression of bone plates, similarity

OpPTONAHTOMOrpaMMa NAuMeHTa Y. 4yepes 6 MecaLeB NOCAE LLUCTIKTOMUU, YACAEHHUS 3y6a B

BI/I3yaAI/I3I/IpyeTCH YIIAOTHEHHE KOCTHOI'O PUCYHKAa B obaacTu paHee yaan€HHOTO 3y6a 36, BBIPAaZKEHHOCTh KOCTHBIX
6aAOK, CXOJICTBO IIO IIAOTHOCTH C MHTAKTHOM KOCTHOM TKaHBIO HUXKHEU YEAIOCTH.

and resection of the root apex, are associated with
the presence of general operational risk and do
not guarantee the duration of a positive outcome
(4, 5].

Conclusion.

Thus, the treatment of periapical processes
at the reception of a dentist remains a complex
issue due to the ambiguity of the results when
using both endodontic and surgical techniques,
with one of the main roles in assessing of the dy-
namic changes in the affected area after the ma-
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