DOI: 10.33667/2782-4101-2025-3-4-6.
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SUMMARY

The article presents a comparative analysis of the results of guided bone regeneration operations using individual
fitanium skeleton membranes, where in one group, soft tissue plastic surgery was not performed before alveolar
bone reconstruction, and in the other group, it was performed accordingly. Soft tissue plastic surgery was per-
formed using the fechnique of an apically displaced flap with the fransfer of a free gingival graff fo the wound
surface. The individual titanium frame membrane was manufactured using the technology of direct laser sinfering
of metals on a 3D printer. In patients of the 1st group, 7 cases of complications were registered within a month after
the direct bone regeneration (GBR) such as sutfure divergence and membrane densification. In group 2, after two
months, all patients had a keratinized gum attachment with a width of 4-5 mm and a thickness of af least 1.5 mm;
then, all patients underwent reconstruction of the alveolar ridge using individually manufactured titanium mem-
branes. In the second group, 1 case of a complication in the form of membrane exposure was registered within
a month after the GBR. According to a comparative analysis of the number of complications between the 1st and
2nd groups, statistically significant results were obtained in reducing the number of complications, in the form of su-
fure divergence and membrane exposure, 28 and 4%, respectively, p = 0.049.
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PE3IOME

B cTarbe npeACTaBAEH CPABHUTEAbHbIM QHOAM3 PE3YABTATOB MPOBEAEHHbIX ONEPALMI MO HAMPABAEHHOM KOCTHOM
pereHepaLmMm C MCOAb3OBAHUMEM MHAMBUAYQAAbHBIX TUTAHOBLIX KAPKACHbBIX MEMBPAH, TA€ B OAHOM rpyrnne ne-
peA PEKOHCTPYKLMM QABBEOAIPHOM KOCTH ONEPALIMS MATKO-TKAHHOM NAQCTHKM HE MOOBOAMAQCH, A B APYTOM rpyIM-
e COOTBETCTBEHHO MPOBOAMAACKL. OrepaLym MArko-TKAHHOM MAQCTUKM MPOBOAMAMCH MO METOAMKE QArMMKAALHO
CMeLLIEHHOIO AOCKYTA C MepeEHOCOM CBODOAHOIO A€CHEBOIO TPAHCMIAQHTATA HA PAHEBYIO MOBEPXHOCTb. MHAM-
BMAYQABHYIO TUTAHOBYKO KAPKACHYIO MEMBOPAHY BbiAK M3FOTOBAEHbI MO TEXHOAOMMM MPAMOrO AQ3EPHOrO CEKAHMS
METAAOB HA 3D nipuHTEPE. Y MAUMEHTOB -4 rpynnbl MOCAE MPOBEAEHMS HAMPABAEHHOM KOCTHOM pereHepaLmm
(HKP) B Te4EHMM MeCALQ 3aPEMMCTPHUPOBAAM 7 CAYHAEB OCAOXKHEHMM, TAKMX KAK: PACXOXKAEHMS LLIBOB M OFTOAEHMS
MeMBPQAHbI. Bo 2-4 rpynne yepes ABA MeCALA y BCEX NALUMEHTOB BbIAG COPOPMMPOBAHA KEPATUHU3NPOBAHHAS
MPUKPENAEHHAS AECHQ LLIMPUHOM 4—5 MM U TOALLUMHOM HE MeHee 165 MM, aAaree BCemM NMaLMeHTam BbIAQ Mpo-
BEAEHQ PEKOHCTPYKLIMA AABBEOAIPHOIO rPEBHS C MCMOAB3OBAHMEM MHAMBUAYAABHO M3FOTOBAEHHbLIX TMTAHOBbIX
memBpaH. Bo BTopoi rpyrine nocae nposeaeHms HKP B Te4eHMm mMecaLa 3apermcTpmMpOBaAM 1 CAYHQHM OCAOXKHE-
HWS, B BUAE OTOAEHMSI MeMBPAHBI. [10 MPOBEAEHHOMY CPABHUTEABHOMY QHAAM3Y MO KOAMYECTBY MOAYYEHHbIX OC-
AOXKHEHMU MEXAY -8 1 2-61 TRYMMNOM M MOAYYUAM CTATUCTUHECKM 3HAYMMBIE PE3YALTATbI MO CHMXKEHMIO KOAMYECTBA
OCAOXXHEHMM, B BUAE PACXOXKAEHMS LLIBOB M OTOAEHMM MEMOBPAHBI, 28 1 4% cooTBeTCTBEHHO p = 0,049.

KAIOYEBBIE CAOBA: HONPABAEHHAA KOCTHASA PEreHepaLmMs, MATKO-TKAOHHAA MAQCTUKA, MHAMBUAYOAbHbBIE TUTAHO-
BblIE MEMBPAHBI, KOCTHOMAQCTHMHECKME ONePaLMM

KOHPAUKT UHTEPECOB. ABTOPbI 3A8BASIOT OO OTCYTCTBMM KOHOQPAMKTA MHTEPECOB.
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Relevance

Primary wound healing is one of the key success fac-
tors in all bone-grafting operations in the area of the alveolar
bone of the jaws. When conducting guided bone regeneration
(GBR) in the area of the alveolar bone, the main complica-
tion in the postoperative period is the divergence of the su-
tures and the exposure of the bone grafting area, which sub-
sequently leads to infection of the bone regenerate [1, 2, 3].

In modern studies [5], the above complications are noted
quite often — from 15 to 40% of cases.

The results of the study show that with early mem-
brane exposure, the volume of newly formed bone tissue is
5-6 times less than with primary tension healing [4]. To ob-
tain the most predictable result, it is necessary to hermetically
suture the flap over the bone regeneration and ensure the sta-
bility of the sutures. In the area of bone defects of the alveo-
lar bone, especially in the lower jaw, in addition to bone de-
ficiency, there is also no keratinized gum attachment (KGA).
Therefore, mobilized and thinned muco-periosteal flaps of-
ten do not provide adequate matching of wound edges and
suture retention. As a result of postoperative edema, the su-
tures erupt and diverge, which leads to the consequences de-
scribed above. The conducted studies on complications of di-
rected bone regeneration demonstrate that the divergence
of the wound edges occurs 2 times more often if the width
of the efficiency zone is less than 3 mm [6].

The traditional approach involves soft tissue plastic sur-
gery after bone reconstruction [7].

The purpose of the study was to substantiate the impor-
tance of the formation of keratinized attached gums before
the upcoming reconstruction of the alveolar bone of the man-
dible in order to increase the effectiveness of the elimination
of defects in the alveolar bone and dental implantation.

Materials and methods

The study was conducted on the basis of the clinical di-
agnostic center of the Peoples’ Friendship University of Rus-
sia. The study involved 50 patients (age 36—56) with partial
loss of teeth in the lower jaw and atrophy of the alveolar part
of the lower jaw in the area of the chewing teeth. Patients
of group 1 (25 people) underwent reconstruction of the alve-
olar part of the lower jaw according to the following protocol:
bone grafting using individual titanium skeleton membranes,
dental implantation, soft tissue grafting around implants with
the formation of keratinized attached gums. In group 2, sur-
gical treatment was performed according to the proposed sur-
gical protocol, namely: before bone grafting, all patients in
group 2 underwent soft tissue grafting with the transfer of a
free gingival graft to the wound surface to create a keratinized
gum. After 2 months, targeted bone regeneration using indi-
vidual titanium scaffold membranes was performed, and after
6 months, dental implantation was performed. This approach
was chosen to reduce the risks of postoperative complications
such as suture divergence and infection of the regenerate.

During an intraoral examination of the patients’ oral
cavity, attention was paid to the color, moisture content
of the mucous membrane, and the width of the attached ke-
ratinized gum in the area of the intended surgical interven-

tion. The degree of atrophy of the alveolar ridge was assessed,
as well as the extent of the defect in the area of missing teeth.
At the site of the proposed surgical intervention, the severity
of the submucosal layer and the relief of the atrophied alve-
olar ridge were palpated. Based on the conducted objective
studies, the state of oral hygiene and the need for its rehabil-
itation were assessed.

All patients underwent tests such as a general blood
test (RW, HIV, Hbs, blood glucose, clotting). According
to the results of the tests, HIV infection, syphilis, markers
of hepatitis B, C, acute inflammatory processes in the body
were excluded, and special attention was also paid to blood
glucose levels. The blood test was also a “marker” for de-
termining the patient’s level of health. Based on the data ob-
tained on the patients’ health status and the results of blood
tests, the relative and absolute contraindications to soft
tissue plastic surgery and targeted bone regeneration were
determined.

Thus, the studies included patients of health groups I and
II, in whom the width of the keratinized attached gum was less
than 3 mm in the area of the intended surgical intervention.

In patients of group 1, the reconstruction of the alveolar
part of the lower jaw was performed according to a generally
accepted protocol, which involves soft tissue plastic surgery
after targeted bone regeneration.

At the first stage, patients of group 2 underwent soft tis-
sue plastic surgery in the form of an apically displaced flap
and suturing of a free gingival graft (at least 5-6 mm wide)
to the wound surface. and the length in accordance with the
length of the defect); after 2 months, GBR was performed
using an individually manufactured titanium membrane; after
6 months, removal of the individual titanium membrane and
dental implantation; After 6 months, gingival cuff shapers
were installed and temporary and permanent rational pros-
thetics on dental implants were performed for 2-3 months.

To demonstrate the need for preliminary soft tissue plastic
surgery (STPS) in the field of upcoming bone reconstruction,
we provide clinical examples. In the first case, where the
STPS was performed before the GBR, the wound was healed
by primary tension (Figure 1), and in the second case, where
the STPS was not performed after two weeks before the GBR,
the necks were exposed (Figure 2).

Fig. 1. Appearance in the oral cavity 2 months after the GBR
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Fig. 2. Appearance in the oral cavity 2 weeks after the GBR

Results and discussion

In patients of the 1st group, 7 cases of complications
were registered within a month after the NCR, such as su-
ture divergence and membrane densification. After remov-
al of the individual titanium membranes, the wounds were
healed by secondary tension. According to the results
of soft tissue plastic surgery in group 2, after two months,
keratinized gums with a width of 4-5 mm and a thick-
ness of at least 1.5 mm were formed in all patients; then,
all patients underwent reconstruction of the alveolar ridge
using an individually manufactured titanium membrane.
In the second group, 1 case of a complication in the form
of membrane stripping was registered within a month after
the NCR. The wound was treated with antiseptic bandages
for a month. After monitoring the stability of bone regen-
eration, the membrane was removed and the wound healed
by secondary tension. In other patients from groups 1 and 2,
the postoperative (post-NCR) period was the same. Edema in
the area of the performed intervention persisted for 3—4 days
in the area of the performed intervention. The stitches were
removed after two weeks. No complications were detected
in the early postoperative and long-term periods (follow-up
period up to 4 years). 6 months after the NCR operations,
the height and width of the formed bone regenerate were
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evaluated in all patients according to the results of the CBCT
study. In group 1, membrane exposure was n=7 cases, which
is 28%. In group 2, membrane exposure was n=1 case, which
is 4%. A comparative analysis of the number of complica-
tions was performed between the 1st and 2nd groups and
statistically significant results were obtained in reducing
the number of complications, in the form of suture diver-
gence and membrane exposure, 28% and 4%, respectively,
p = 0.049. As a result of the comparison of wound healing
by primary tension depending on the MTP operation, signif-
icant differences were revealed (p = 0.049; the method used
is the exact Fischer criterion).

Conclusion

Conducting guided bone regeneration operations with
a titanium membrane has certain risks of complications of
membrane stripping. Thus, our proposed method with the
preventive creation of a keratinized gum zone reduces the
risks of complications associated with suture failure, expo-
sure and infection of the regenerate.
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