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RADIOGRAPHIC CHANGES IN THE BONE GRAFTS DURING GUID ED BONE
REGENERATION WITH THE USE OF TITANIUM MESH ON CLASS ICALAND AUTHORS'
OWN METHODS FOR THE MUCOSAL FLAPS DETACHMENT
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One of the major problems in rehabilitation of beéume loss in preparing patients for dental imfd#ion is the bone
graft exposure and its infection in the resultszhiemic processes in the mucousal flap that caveie performed 27 surgical
interventions for guided bone regeneration usiteptiim mesh according to the classical method tdaffenent of trapezoidal
mucousal flap and 30 surgical interventions on awsttown method of detachment and mobilizationhef tnucousal flap. The
augmentation was performed in the mandibular dstgiments. Our studies have shown that the optiimizaf the limits of
detachment and mobilization of mucousal and mugogial flaps, compared with the classical metHddapezoidal flaps, leads
to a decrease in bone graft volume loss by 1.9%.d&ta indicate the possibility of improving thepflsurgery efficiency during
bone augmentation in patients with acquired edesmtul
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The method of dental implantation is increasingdgdiin the dental practice for the treatment of
congenital and acquired edentulism, which in mdmyoal cases allows to achieve a stable and |engyt
treatment outcome [1, 9].

Partial or complete edentulism is always accomphbiethe signs of jawbone atrophy. Therefore,

in 30% of clinical cases, there are indicationstfiar correction of alveolar bone loss before denmalant
placement. In such situations, either a previonglehabilitation or a simultaneous (with implaiacement)
grafting of the alveolar process by auto-, allo-xenograft material (bone augmentation) is requ[f.
Bone graft is the volume of bone mass for artifieialargement, gaining the organ size, in this catiee
mandible. However, often due to the technical cexipl of the bone augmentation surgery and the high
incidence of ischemia-related complications aftacasal flaps tension, these interventions are raatioed.
In this case, as a rule, small dental implantsiaegl, which are installed with their incorrect fogsing, or
patients are refused treatment [10]. This is duthéoabsence of conventional surgical protocolsbtore
rehabilitation at different degrees and forms aitty. The part of specialists whose professianadllallows
performing the reconstruction of bone tissue ofdlveolar process by various methods, is charaetiby
unnecessary subjectivity, based on the use of tmdyrseparate, proven methods of the bone recantistny
which is dissonant with the choice of the mostctfie treatment tactics. The result of such treatrigeoften
poor clinical outcomes regarding short-term proggasd/or poor aesthetics [4, 6].

The purpose of the study was to increase the effectivenesdlagf surgery during bone
augmentation in patients with acquired edentulismmh @educe the risk of postoperative ischemia-rdlate
complications after mucosal flaps tension, by oing the boundaries of detachment and mobilization
of the mucousal and mucoperiosteal flaps.

Materials and methods.The study involved patients with acquired edentlef the mandibular
distal segments of both sexes aged 38 to 57 yeithswertical atrophy of no more than 4 mm. The
augmentation dimension did not exceed 25 mm. Wimpred 27 surgical interventions for guided bone
regeneration using titanium mesh according to thesecal method of detachment of trapezoidal muaious
flap (control group) and 30 surgical interventi@msauthors' own method of detachment and mobitirati
of the mucousal flap (experimental group). The @gdiphic examination was performed using
"Veraviewepocs 3De" (J. Morita Manufacturing Comaawn, Japan) Cone-Beam Computed Tomography
(CPCT) before surgery, on the 1st day after surggfydays and 180 days after surgery. The height (X
width and thickness of bone graft (Y) were measwsidg the software provided with the study results
(One Volume Viewer Program). The area (Z) of boradtgvas also determined using One Volume Viewer.
The area was calculated automatically in‘mBone density was measured in the augmentaticnaare
intact areas and determined by CBCT using the Oolarie Viewer software provided with the study
results. The unit of measurement was the Hunsfleld) ionizing radiation attenuation.

The obtained data were processed by the methodriation statistics. To achieve the above, the
variational series were calculated taking into act@arithmetic mean (M), standard deviation, meprage
error (m).
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Results of the study and their discussiorRadiographic results of the control group.

We analyzed the CBCT of patients before and after handibular bone augmentation. The
augmentation height from the native bone, the jegnmgent area in the cross section, the parametéhs of
bone graft volume reduction in a result of oste@g&s) density of the newly formed bone, the osteesje
rate were taken into account.

For further comparison after the surgery, the bgnadét volume obtained on cone-beam computer
tomographic images was recorded immediately afietegl bone regeneration using the classical method
of mucousal flap detachment.

The bone graft was a homogeneous area withoutiesavéind condensation with the same
radiographic pattern, to which a sharply contrasfiat perforated titanium mesh with locking screws
around the periphery fits. The jaw bone and theslgraft are clearly separated. The greatest thiskoé
the inserted bone material is marked in the middiee of the mesh and gradually becomes thinndrain t
direction of the mesh edges. On average, the ced®nal area of the sagittal section, that is,ldbne
graft proportion, was increased by 21.24% (Tabléb®nsity indicators in the bone graft center ageda
389 HU. In comparison, cortical layer of the jawnbovas 1400-1900 HU, the cancellous layer ranged
from 240 to 700 HU. Low graft density may indicatee onset of rehabilitation, vascular invasion,
osteoclast activation, and macrophage inflammaitwase.

At the sixth month of observations, the bone gnafs a homogeneous area without cavities and
condensation with the same radiographic pattererd s a decrease in the bone graft volume. Thase w
a clear boundary zone of non-contrasting spacedsgiwhe titanium mesh and the graft. The radiogcaph
contrast of the graft increased. The transitionezohjaw bone and graft is not determined. The ilogk
screws on the periphery did not change their looatDensity indicators in the bone graft centeraged
913 HU (Table 2). The above may indicate the cotiguieof artificial bone remodeling, condensation of
the bone graft, its integration into the patieotis jaw bone, osteoblast proliferation, and osfeomation.

As a result of the CBCT analysis, it was found th& patients of the control group the bone graft
volume at the moment of the titanium mesh remoatie( 6 months) was decreased by 24%, in 2 patients
— by 18% in the rest the bone graft volume at tloenent of the titanium mesh removal was decreased
from 12 to 15%.

At the twelfth month, the graft borders at the CB&€ not marked, the formation of cortical and
cancellous layers is observed in the augmentatiee & he radiographic contrast of the graft hameiswed
compared to the previous observation, which indgdhe continuation of bone compaction in this .area
Density indicators in the augmentation center ayeulal 350-1450 HU. The bone tissue around the ledtal
implants was no different from that in the perigiereas.

On average, the cross-sectional area of sagittiibseduring this period, i.e., the graft propontio
decreased by another 6.9% (Table 1), relatived@thvious observation period.

Therefore, analyzing the data on changes in théoofe graft volume and increasing in its
radiographic density, we can make an assumptiorutalitee osteogenesis rate. After guided bone
regeneration using the classical method of the msaidlap detachment, we have found that the bamsm
after surgery and for up to six months loses inibleme but increases in density. So, we can asshene
phase of blood flow organization in the bone gmafid the osteoclasts activation, the bone matrix
construction and the phase of bone remodeling.l&at, as a result of osteogenesis, density gridual
approaches the indices in the adjacent intact zdnggloes not reach them.

The bone graft density on the Hounsfield scale 4#%f cases ranged from 381 to 401 HU
right after surgery. And for the newly formed boie,different periods it was equal to the following
indicators: after 6 months — increased by 232.3% areraged 904 HU, after 12 months — increased by
156% from the previous period, and amounted to 14Ul (Table 2). Volume indicators showed the
opposite dynamics: on average, after 6 months skemfations, the bone graft volume decreased by
14,83%, and in the period from 6 to 12 months drdased by another 6,9%.

Clinical results of the experimental group.

We analyzed the CBCT of patients before and dfiemtandibular bone augmentation. For further
comparison, the volume of bone graft obtained atGBCT was recorded immediately after guided bone
regeneration using the author's own method of thieomsal flap detachment. The bone graft was a
homogeneous area without cavities and condensatibrihe same radiographic pattern, to which agggar
contrasting flat perforated titanium mesh with limckscrews around the periphery fits. The jaw bamdthe
bone graft are clearly separated. The greatestibss of the inserted bone material is markeddntludle
zone of the mesh and gradually becomes thinndrerirection of the mesh edges. On average, ttes-cro
sectional area of the sagittal section, that is,libne graft proportion was increased by 19,179%I€T3).
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Density indicators in the bone graft center aveda®@? HU. In comparison, cortical layer of the jaane

was 1400-1900 HU, the cancellous layer ranged f2dthto 700 HU. Low graft density may indicate the

onset of rehabilitation, vascular invasion, ostasichctivation, and macrophage inflammation phase.

Table 1

Changes in bone graft volume during twelve monthsfmbservation

Before surgery After surgery, mm Afterr(ri]rrrnlzonths, After 12 months, mrh
Patient No. 1 236.21 279.78 273.98 271.41
Patient No. 2 255.95 317.66 308.85 306.34
Patient No. 3 245.22 299.41 290.8 288.73
Patient No. 4 236.96 286.74 277.54 276.77
Patient No. 5 206.05 249.36 246.46 245.63
Patient No. 6 262.09 310.86 303.74 301.46
Patient No. 7 243.44 292.35 285.44 281.44
Patient No. 8 234.99 281.28 274.94 272.47
Patient No. 9 219.77 261.22 254.38 251.93
Patient No.10 258.57 309.51 302.53 301.01
Patient No. 11 201.2 239.64 233.64 230.42
Patient No. 12 227.86 273.64 268.08 265.17
Patient No. 13 200.3 237.58 231.61 229.39
Patient No. 14 181.18 218.35 211.72 209.17
Patient No. 15 270.14 325.09 319.69 317.36
Patient No. 16 198.95 240.83 236.65 234.25
Patient No. 17 205.96 249.29 241.12 235.9
Patient No. 18 184.46 242.85 218.23 215.87
Patient No. 19 201.57 243.94 241.1 240.29
Patient No. 20 213.33 251.36 249.6 247.17
Patient No. 21 195.05 241.35 234.56 223.35
Patient No. 22 236.93 286.8 281.83 280.35
Patient No. 23 173.67 220.93 216.58 214.23
Patient No. 24 242.04 289.54 281.96 279.18
Patient No. 25 234.45 283.73 279.47 276.4
Patient No. 26 231.94 286.32 276.42 275.5
Patient No. 27 217.72 266.95 259.58 256.15
On average, % - 18.92 16.75 16.73
Table 2
Changes in bone graft density on the Hounsfield stzover twelve months of observations
After surgery, HU After 6 months, HU After 12 mbst HU
Patient No. 1 388 900.1 1404.2
Patient No. 2 390 904.8 1411.4
Patient No. 3 395 916.4 1429.5
Patient No. 4 398 923.3 1440.4
Patient No. 5 379 879.2 1371.6
Patient No. 6 392 909.4 1418.7
Patient No. 7 381 883.9 1378.9
Patient No. 8 386 895.5 1397
Patient No. 9 384 890.8 1389.7
Patient No. 10 378 876.9 1368
Patient No. 11 387 897.8 1400.6
Patient No. 12 380 881.6 1375.2
Patient No. 13 401 930.3 1451.2
Patient No. 14 377 874.6 1364.4
Patient No. 15 382 886.2 1382.5
Patient No. 16 390 904.8 1411.4
Patient No. 17 383 888.5 1386.1
Patient No. 18 396 918.7 1433.2
Patient No. 19 389 902.4 1407.8
Patient No. 20 393 911.7 1422.3
Patient No. 21 399 925.6 1444.0
Patient No. 22 397 921 1436.8
Patient No. 23 389 902.4 1407.8
Patient No. 24 391 907.1 1415.1
Patient No. 25 394 914 1425.9
Patient No. 26 400 928 1447.6
Patient No. 27 385 893.2 1393.3
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At the sixth month of observations, the bone gnafs a homogeneous area without cavities and
condensation with the same radiographic pattererdls a decrease in the bone graft volume. There
was a clear boundary zone of non-contrasting spateeen the titanium mesh and the graft. The
radiographic contrast of the graft increased. Tapdition zone of jaw bone and graft is not detesdi
The locking screws on the periphery did not chatig# location. Density indicators in the bone graf
center averaged 910.6 HU (Table 4). The above malcate the completion of artificial bone
remodeling, condensation of the bone graft, itedmition into the patient's jaw bone, osteoblast
proliferation, and osteon formation.

As a result of the CBCT analysis, it was found th&t bone graft volume at the time of titanium
mesh removal (after 6 months) was decreased byi@%atient of the experimental group (Table B), i
the rest of patients the bone graft volume decrebgel 1.78%.

At the twelfth month, the graft borders at the CB&€ not marked, the formation of cortical and
cancellous layers is observed in the augmentatieen &he radiographic contrast of the graft hasezmed
compared to the previous observation, which inégdhe continuation of bone compaction in this .area
Density indicators in the augmentation center ayealdl 350-1500 HU. The bone tissue around the iedtal
implants was no different from that in the perighi@reas. On average, the cross-sectional areayitfed
section during this period, i.e., the graft profmort decreased by another 5.67% (Table 3), relativtee
previous observation period.

Table 3
Changes in bone graft volume during twelve monthsf@bservation
Before After surgery, After 6 months, After 12 months,
surgery mmny mny mny

Patient No. 1 234,56 280,46 275,18 273,14
Patient No. 2 230,71 271,15 266,5 264,46
Patient No. 3 236,93 284,34 278,89 277,85
Patient No. 4 240,95 283,72 278,8 276,76
Patient No. 5 173,87 204,92 201,35 200,32
Patient No. 6 237,29 279,98 275,07 274,03
Patient No. 7 237,77 286,61 280,99 278,95
Patient No. 8 207,7 249,95 245,09 241,05
Patient No. 9 201,85 238,85 233,71 230,67
Patient No. 10 184,68 218,73 214,81 214,78
Patient No. 11 206,24 2445 240,1 238,06
Patient No. 12 198,43 235,46 231,2 230,17
Patient No. 13 270,22 320,94 315,11 311,06
Patient No. 14 181,39 215,64 2117 210,67
Patient No. 15 200,3 238,38 234 231,96
Patient No. 16 227,42 270,9 265,9 261,86
Patient No. 17 201,12 239,8 235,35 234,31
Patient No. 18 234,79 276,21 271,45 268,41
Patient No. 19 224,14 267,76 262,74 260,7
Patient No. 20 213,62 252,52 248,05 245,01
Patient No. 21 244,04 293,07 286,55 287,51
Patient No. 22 253,73 303,94 296,4 294,34
Patient No. 23 212,57 254,87 253,55 251,54
Patient No. 24 217,56 255,46 251,1 250,07
Patient No. 25 244,18 291,4 285,97 282,93
Patient No. 26 263,59 316,91 310,78 310,73
Patient No. 27 194,54 229,75 225,7 221,67
Patient No. 28 235,58 282,91 273,76 267,69
Patient No. 29 247,77 299,85 292,5 290,51
Patient No. 30 229,08 282,28 277 274,09
On average, % - 19,17 16,91 15,95

The bone graft density on the Hounsfield scaledi%o®f cases ranged from 240 to 700 HU. And for
the newly formed bone, in different periods it wegial to the following indicators: after 6 months —
increased by 197% and averaged 910.6 HU (Tablafé®; 12 months — increased by 155% from the
previous period, and amounted to 1420.8 HU.

The bone graft density on the Hounsfield scale 586%f cases ranged from 383 to 400 HU
right after surgery. And for the newly formed boie,different periods it was equal to the following
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indicators: after 6 months — increased by 231.2% areraged 912 HU, after 12 months — increased by
157% from the previous period, and amounted to 1441(Table 4). Volume indicators showed the
opposite dynamics: on average, after 6 months skmfations, the bone graft volume decreased by
11.78%, and in the period from 6 to 12 months drdased by another 5.67%.

Table 4
Changes in bone graft density on the Hounsfield stzaover twelve months of observations
After surgery, HU After 6 months, HU After 12 mbst HU

Patient No. 1 402.7 934.3 1457.6
Patient No. 2 396.6 920.2 1435.4
Patient No. 3 388.3 900.8 1405.2
Patient No. 4 404.8 939 1464.9
Patient No. 5 385.4 894.1 1394.9
Patient No. 6 398.7 924.9 1442.8
Patient No. 7 405.8 941.3 1468.5
Patient No. 8 383.4 889.4 1387.4
Patient No. 9 390.5 905.9 1413.3
Patient No. 10 384.4 891.8 1391.3
Patient No. 11 393.6 913.1 1424.4
Patient No. 12 373.5 866.6 1351.8
Patient No. 13 407.8 946.1 1475.9
Patient No. 14 383.4 889.5 1387.6
Patient No. 15 388.5 901.3 1406

Patient No. 16 396.6 920.2 1435.4
Patient No. 17 376.5 873.4 1362.5
Patient No. 18 392.6 910.7 1420.7
Patient No. 19 395.6 917.7 1431.7
Patient No. 20 399.7 927.2 1446.5
Patient No. 21 394.6 915.4 1428.1
Patient No. 22 403.7 936.7 1461.2
Patient No. 23 388.3 889.4 1392.3
Patient No. 24 397.6 922.5 1439.2
Patient No. 25 400.7 929.5 1450.1
Patient No. 26 393.2 912.2 1423

Patient No. 27 3915 908.4 1417

Patient No. 28 387.5 898.9 1402.3
Patient No. 29 382.4 887.1 1383.9
Patient No. 30 393.2 912.2 1423

Therefore, based on the data obtained on changt®ibone graft volume and increasing its
radiological density, we can make an assumptioniihe osteogenesis rate, which correlates witliaim
indicators of other authors [7, 8]. The resultliical and radiographic studies of other authuase
shown that the adverse marginal bone resorptiaimarthe installed dental implants during alveoidge
splitting is most pronounced when cutting full-#ress flaps [9], which is fully confirmed by ouudy.
After guided bone regeneration using the authavis method of the mucousal flap detachment, we have
found that the bone mass after surgery and foo gpxtmonths loses in the volume but increasegisity.

So, it is possible to assume a phase of the blmd dérganization in the bone graft and osteoclasts
activation, bone matrix formation and bone remaougphase, but subsequently, as a result of ostesgen
the density gradually approaches the indices ofrtaet zones,but does not reach them, which coésci
with the data obtained by other scientists [7,8hi€al and radiographic results [3] confirm thesgibility

of using this method in dentistry to repair defaxftthe jawbone alveolar ridge.

Our studies have shown that the optimization of ltméts of detachment and mobilization of
mucousal and mucoperiosteal flaps, compared wehcthssical method of trapezoidal flaps, leads to a
decrease in bone graft volume loss by 1.23%. Tteeiddicate the possibility of improving the flajrgery
efficiency during bone augmentation in patientshwatquired edentulism with greater efficiency. The
results obtained are useful for practicing dentagjsons when planning a bone augmentation surgery o
the mandible.
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PEHTTEHOJIOTTYHI 3MIHH Y KICTKOBUX

AYT'MEHTATAX ITPU ITPOBEIEHHI

HAMNPABJIEHOI KICTKOBOI PETEHEPALIT

3 BAKOPUCTAHHSIM TUTAHOBOI CITKH 3A
KIIACHYHOIO TA ABTOPCBKOIO METOAUKAMHU
BIJIHAPYBAHHS CJIN30BUX KJIAIITIB
Kanuyn JI.B., ABertikos /[.C., IBanuubka O.C.,
Boiiko I.B., I'appuiibeB B.M.

OpHi€r0 3 OCHOBHUX IPOOJIEM BiHOBJICHHS BTPA4E€HOT0
00'eMy KICTKOBOi MacH IijJl 4ac MiJrOTOBKH MAIi€HTIB 10
JCHTAJIBHOI IMIUTAHTAL], € OTOJICHHS KICTKOBOT'O ayrMEHTaTy
i #oro iH¢ikyBaHHS B pe3yJbTari iMIEMIYHHX MPOLECIB B
CIM30BOMY KJamTi, Io Horo mpukpuBae. Hamm Oyino
MpoBeeHO 27 XipypridyHuX BTPy4YaHb HAIIPaBICHOI KiCTKOBOT
pereHepanii 3 BHKOPHCTAaHHSAM THTAHOBOi CiTKH 3a
KIIACHYHOK) METOJHMKOIO BiAIIapyBaHHS TPAICUienoaioHOTO
cimm3oBoro  kiantd Ta 30 XipypriyHMX BTpyYaHb 3a
ABTOPCHKOIO METOJHUKOIO BiJgmIapyBaHHS Ta MoOimizamii
CJIM30BOr0 KJIANTS. AYIMEHTallisi NpOBOJWIACh y AUCTAIBHHX
Binminax HKHBOI wiener. [IpoBeieHi HaMU JOCTIIKSHHS
MoKa3ajiy, M0 ONTUMi3amis MeX BiAIIapyBaHHA Ta
MOOimi3amii CIM30BHX Ta CIM30BO-OKICTHHX KIANTiB B
MOPIBHSHHI 3 KIACHYHOIO METOIUKOI TpaIelienoaioHnx
KIIANTIiB, BEJC JO 3MCHIICHHS BTpaTH 00 €My KiCTKOBOTO
ayrmentatry Ha 1.9%. [lani cBiguaTh NpO MOXIHBOCTI
IiABUIEHHS €)EeKTHBHOCTI IIPOBEICHHS KIANTEBHUX orepaiit
Mg dYac KiCTKOBOi ayrMeHTauil y XBOPHX Ha BTOPHHHY
aJIeHTIIO.

Karouosi
CIM30BI KJIAINTI

ciaoBa: neHranpHa ayrmenramis, KIIKT,

Crarrs Hagiiinoa 26.03.201%.

PEHTTEHOJIOIT'MYECKHWE U3MEHEHUS
B KOCTHBIX AYITMEHTATAX IIPU TPOBEJEHUN
HATIPABJIEHHOM KOCTHOM PETEHEPAIIAN

C UCNTOJb30BAHUEM TUTAHOBOWM CETKH IO

KJIACCHYECKOM U ABTOPCKOM METOJIUKAM
OTCJIOEHUSA CIU3UCTBIX TOCKYTOB

Kamuayn /1.B., ABerukos [I.C., UBanunskas O.C.,
Boiiko 1.B., 'appuibeB B.M.

OnmHOi M3 OCHOBHBIX HPOOJEM  BOCCTAHOBIICHUS
yIpaueHHOro o00beMa KOCTHOH Macchl IIPH IOJTOTOBKE
MAIMEHTOB K JeHTAIbHON UMIUIAHTAIMH, SBIISIETCS OOHaKEHHE
KOCTHOTO ayrMeHTaTa W ero MHGHIHPOBAHUE B pe3yjbTaTe
HIIEMUYECKUX MPOLECCOB B CIM3UCTOM JIOCKYTE, KOTOPBII €ro
npukpbiBaeT. Hamu OpIO0 mpoBemeHo 27 XUPYPTUUECKUX
BMCIIATENILCTB ~ HANpPABIEHHOW KOCTHOH pereHepanu ¢
HCTIONF30BAaHUEM THUTAHOBOM CETKM MO  KIIACCHYECKOH
METOAMKE OTCIOMKH TpaneueBUAHOrO CIIU3UCTOrO JIOCKYTa U
30 Xupypruyeckux BMELIATEIbCTB 110 aBTOPCKOH METOIUKE
OTCJIOMKHM U MOOWIIN3AIMK CIIM3HCTOTO JIOCKYTa. AyrMEeHTalUs
MpOBOAMIACE B MAUCTAJIBHBIX OTHENAX HIDKHEH YeNIOCTH.
[IpoBeneHHbIE  HAMH  HCCIENOBAHUS  TOKAa3aJld,  YTO
ONTUMH3ALHS TPAHUL] OTCIOCHHUS 1 MOOWIIN3AIMHN CITU3UCTHIX U
CIIN3UCTO-HAJKOCTHUYHBIX JIOCKYTOB IO CPaBHEHHIO C
KJIACCHYECKON METOJMKOH TparenueBUIHBIX JOCKYyTOB, BEIET
K YMEHBLICHHIO IIOTepu 00beMa KOCTHOro ayrmeHraTa Ha 1.9%.
JlaHHBIE CBUIETENIBCTBYIOT O BO3MOXKHOCTH IOBBIIICHUS
9 PEeKTUBHOCTH MPOBEACHHsSI JOCKYTHBIX OMEpaluil Ipu
KOCTHOW ayrMEHTaIH y OOJIbHBIX BTOPUYHOM aieHTHEH.

Kinouessle ciioBa: nentansHas ayrmenTtanust, KJIKT,
CIIM3UCTBIHN JIOCKYT.

Peuenzent €pomenko I".A.
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