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Abstract

INTRODUCTION. In contemporary periodontology, the interproximal attachment receives significant atten-
tion, as it is a key diagnostic and prognostic factor. Clinicians employ various surgical techniques to recon-
struct the papilla and eliminate black triangles. Currently, some criteria that may influence the achievement
of interproximal attachment are known. This article highlights the importance of one such criterion — the dis-
tance between tooth roots. The aim of this study is to demonstrate the significance of the distance between
roots for the formation of interproximal attachment. A clinical case involving two surgical procedures in the
region of teeth 42-32 and orthodontic treatment is presented. Four teeth with proximal, mid-vestibular, and
mid-lingual recessions were treated. The mean root coverage in the proximal area reached 85% after redu-
cing the interradicular distance to 2.7 mm. This study demonstrates the relevance of interradicular distance
as a criterion for interproximal attachment formation.

AIM. The aim of this study is to demonstrate the significance of root proximity in the formation of interproximal
attachment. A clinical case involving two surgical procedures in the area of teeth 42—-32 combined with ortho-
dontic treatment is presented. Four teeth with proximal, mid-buccal, and mid-lingual recessions were treated.
The average root coverage in the proximal region reached 85% after reducing the interradicular distance to
2.7 mm. This study demonstrates that the distance between roots is a critical factor in achieving interproximal
attachment formation.

MATERIALS AND METHODS. A clinical case involving two surgical procedures in the region of teeth 42-32
and orthodontic treatment is presented.

RESULTS. Four teeth with proximal, mid-vestibular, and mid-lingual recessions were treated. The mean root
coverage in the proximal area reached 85% after reducing the interradicular distance to 2.7 mm.
CONCLUSIONS. This clinical case demonstrates that successful formation of interproximal attachment
during recession treatment requires consideration of the distance between tooth roots. It was shown that
the initial surgical treatment, although providing temporary improvement, did not yield a stable outcome
due to insufficient proximity of the roots (3.6 mm). Subsequent orthodontic correction to reduce the inter-
radicular distance to 2.7 mm resulted in a significant and stable increase in the volume of the interdental pa-
pilla and root coverage. Therefore, planning of mucogingival procedures should include assessment of in-
terradicular distance, and when unfavorable, preoperative orthodontic preparation should be considered.
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BBEAOEHME. B coBpeMeHHO NapoaoHTONOMMN UTEPNPOKCUMAIbHOMY NPUKPENIEHNIO yAENaT 60/bLoe

BHMMaHMe, Tak Kak OHO ABNSIETCS K/OYEBbIM ANArHOCTUYECKUM U NMPOrHOCTUYEeCKUM dakTopoM. JlokTopa
MCNOMb3YIOT PasnyHbie XMpypruyeckme MeToauku, 4ToObl MOMY4YUTb COCOYEK M YCTPaHWUTb YepHble Tpe-
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YronbHUKKW. Ha AaHHbI MOMEHT Mbl 3HAEM 4acTb KPUTEPUEB, KOTOPbLIE MOFYT BNIUSITb HA NMONYYEHNE UHTEP-
NPOKCUManbHOro NpukpenneHmns. laHHasa ctatbst AEMOHCTPUPYET BaXXHOCTb TAakOro KpUTepus, Kak paccTo-
AHME MexAay KOPHAMU. Llenbio AaHHOro nccnenoBaHus SBAsSETCSA NokasaTbh 3HAYMMOCTb PACCTOSIHUSA MeXAy
KOPHAMU ana GOpPMMPOBAHUSA MHTEPNPOKCUMAbHOrO NMPUKPEenneHnsa. PaccMoTpeH KIIMHMYECKUIA cy4vanm
C NpoBefeHVEM ABYX onepaumini B o6nactu 3y6oB 42—-32 1 opTOAOHTUYECKOrO neveHus. beino o6pabotaHo
4 3y6a NpOKCMMasbHbIX, CPEAHEBECTUOYNSAPHBIX U CPpeaHEeN3blYHbIX peueccuin. CpegHee NoKpbITUE KOPHEN
B NPOKCUManbHOM 06nacTu pocturno 85% nocne cONMXeHNs KOPHen Ha paccTosHMe 2,7 MM. B pamkax oaH-
HOro nccnepoBaHMs NPOAEMOHCTPMPOBAHA 3HAYMMOCTb KpUTEPUS AN GOPMUPOBAHNSA UHTEPNPKNMASIBHO-
ro NPUKPEnIeHNst — PACCTOSTHUE MEXAY KOPHSIMU.

LLEJIb UCCNEOOBAHUNY. Llenbio 4aHHOTo nccnenoBaHus ABNSeTCs nokasaTb 3HAYMMOCTb PACCTOSTHUS MeX-
Oy KOPHAMU A1 GOPMUPOBAHUS UHTEPMPOKCMMABLHOIO MPUKPENIEHUS.

MATEPUAJIbl 1 METO/Zlbl. PaccMOTpPEH KIMHMYECKUIA Cyyali ¢ NpoBeAeHneM ABYX ornepauunii B obnactum
3y6oB 42-32 1 OPTOAOHTNYECKOIrO NIe4EeHUS.

PE3YJIbTATbI. Bbino 06pabdoTaHo 4 3yba npokcMasbHbIX, CPeaHEBECTUOYNAPHbBIX U CpeaHes3bl4HbIX PeLec-
cuin. CpegHee NokpbiTUE KOPHENM B NpokcumManbHon obnactn goctmurno 85% nocne cOnMxeHns KOpHen Ha
paccTosiHme 2,7 MM.

BbIBObl. HacToALWMIA KIMHUYECKUI CinydYa AEMOHCTPUPYET, YTO A4S YCNewHoro GopMmnpoBaHns NHTEpP-
NPOKCUManNbHOIrO NPUKPENEHNS MPU JIEHEHNN PELLECCUIN HEOOXOAMMO YYNTBLIBATbL PACCTOSHNE MEXAY KOp-
HAMK. [Toka3aHo, 4TO NepBOHaYasIbHOE XMPYPrMYECKOE NIeHEHNE, XOTS U NMPUBENO K BDEMEHHOMY YTy4YLLEHUIO,
He obecneunno ctabunbHOro pesynsrata n3-3a HeJoCcTaTo4YHOM 6n1n3ocTn KopHen (3,6 mm). Mocnenyowas
OPTOAOHTUYECKAs KOPPEKLMIO MO CONVXEHMIO KOPHENM A0 2,7 MM NO3BOWI0 AOCTUYb 3HAYUTESILHOMO 1 CTa-
OUNbHOroO yBENINYEHUs 06beMa Mex3yOHOro Cocoyka 1 NoKpPbITUSA KOPHEN. Takum 06pa3om, niaHnpoBaHne
MYKOTMHIMBAbHbIX ONepaLmii 4OMKHO BKOYATb OLLEHKY MEXKOPHEBOIrO pPaccTosiHUSA, a Npu ero Hebnaro-
NMPUATHBIX 3HAYEHUAX — pacCMaTPMBaTh BO3MOXHOCTb NPEA0NepauMOHHON OPTOLOHTUYECKOM NOATOTOBKM.

Kniouesble cnoBa: napoOooHTOJIOMNA, peLeccuUd OeCHbl, MOTEPS NPUKPEnIeHns NnapoaoHTa, TIMHrMBonIacTu-
Ka, NapoaoHTUT, pereHepaumna TKaHen napogoHTa

UHdopmauuna o ctaTbe: noctynuna — 13.10.2025; ncnpaeneHa — 09.11.2025; npunarta — 20.11.2025
KoH®AUKT nHTepecoB: aBTOPbl COOOLLAIOT 06 OTCYTCTBUMN KOHPNNKTA UHTEPECOB.
BnaropgapHocTu: GHAHCUPOBAHME U HANBMOYaNbHbIE 611arofapHOCTY AN OEKNAPUPOBAHNSA OTCYTCTBYIOT.

Ana untuposaHua: Xabanse 3.C., MHosemuesa K.C., LLlamaTtasa E.[l., AHueBa-BarnHa A.A., Maromenos O.U.,
DonxwnkoB H.A., ABetucsH I, Pacynosa [1.®. 3HayeHne paccTosHUsA Mexay KopHaMn 3y6oB ans GopmMupo-
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INTRODUCTION

The interdental papillais a part of the gingiva that oc-
cupies the area between two adjacent teeth. It is com-
posed of dense connective tissue containing blood ves-
sels, nerves, and fibers, and is covered by oral kerati-
nized epithelium externally, oral sulcular epithelium in-
ternally, and junctional epithelium [1].

Frequently, the absence of papillary height is a con-
sequence of periodontal disease, as well as aresponse
to periodontal treatment, particularly following surgical
interventions [2; 3].

GLoss of soft tissue leads to the formation of an
open interdental embrasure, or “black triangle”, which
can result not only in an aesthetic defect but also in
functional problems, such as food impaction, impaired
oral hygiene, and halitosis. Consequently, the risk of
caries on proximal surfaces increases. With rising aes-
thetic demands of patients and the development of cos-
metic dentistry, the significance of the smile’s central
zone has increased, where the interdental papilla plays
a critical role in soft tissue harmony [3].

Despite significant advances in dentistry, the pre-
dictability and long-term outcomes of interdental pa-
pilla reconstruction remain subjects of active research
and clinical discussion. This is due to the complexity of
anatomical relationships in the interproximal area, bio-
logical characteristics of soft tissue regeneration, and
the influence of multiple factors.

In this article, we examine an important parameter:
the distance between tooth roots and its influence on
the formation of interproximal tissue volume.

AIM
To demonstrate the significance of the interradicular
distance for the formation of interproximal attachment.

MATERIALS AND METHODS

A clinical case involving two surgical procedures in
the region of teeth 42-32 and orthodontic treatment is
presented. A 40-year-old non-smoking woman with an
unremarkable medical history presented to a private
dental clinic in October 2022 with the main complaints
of root exposure and hypersensitivity in the mandibular
region (Fig. 1).

Medical history: The patient had not previously re-
ceived any treatment for gingival recession. At the time
of presentation, she was undergoing orthodontic treat-
ment with aligners.

Intraoral examination: Indices: BOP 15%, PI, and
individual oral hygiene were satisfactory. The clinical
data obtained during probing are presented in Table 1
and Fig. 2, including probing depth (PD), recession
depth (RD), and width of attached gingiva (WAG).

Based on clinical and radiographic data, a diagno-
sis of localized Miller Class IV gingival recessions was
established.
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Treatment plan:

1. Surgical phase: Implementation of a two-layer
technique.

2. Continuation of orthodontic phase: Orthodon-
tic treatment performed using a fixed bracket system.

Written informed consent for the mucogingival sur-
gery was obtained from the patient.

Immediately prior to surgery, the patient rinsed her
mouth for 30 seconds with 0.12% chlorhexidine gluco-
nate solution. Contact points were splinted with com-
posite to facilitate suture placement. Infiltration anes-
Fig. 1. Before surgical treatment thesia was administered using 1.7 ml of 4% Articaine
Puc. 1. [1o XMpypruyeckoro neveHms with adrenaline 1:200,000.

=

Table 1. Clinical data obtained during probing
Ta6nuua 1. NonyyeHHble KNMHUYECKUE AaHHble NPU 30HAMPOBAHU

i Tooth 4.2 Tooth 4.1 Tooth 3.1 Tooth 3.2
Distal Distal |Central Mesial| Distal |Central | Mesial | Distal |Central Mesial| Distal |Central| Mesial
Before 0 1 1 2 3 4 3 4 4 1 1 2
Surgery — 3 months 0 0 0 1 2 2 1 2 1 0 0 0
rBeucCeCszlion Surgery — 6 months 0 1 1 2 4 4 2 3 4 1 1 1
depth (mm)|Orthodontic treat- 0 ’ 0 1 5 5 5 5 1 0 0 1
ment — 6 months
Change 0 0 1 1 2 2 1 2 3 1 1 1
Before 0 2 2 2 3 4 3 3 1 1 1 2
Surgery — 3 months 1 0 0 2 2 1 2 1 0 1 0
:ér;%iz:on Surgery — 6 months 0 1 1 2 4 4 2 3 1 1 1 0
depth (mm)|Orthodontic treat- 0 ’ 5 1 3 5 5 5 ’ 0 0 ’
ment — 6 months
Change 0 1 0 1 0 2 1 1 0 1 1 1
Before 1 2 1 1 2 1 1 1 2 1 1
Surgery — 3 months 1 2 2 1 2 1 1 2 1 2
E;JOC;% Surgery — 6 months 2 2 1 1 2 1 2 1 1 2 1
depth (mm) |Orthodontic treat- 1 1 1 1 > 1 1 1 1 1 1 1
ment — 6 months
Change 0 1 0 0 1 0 0 0 0 1 0 0
Before 1 2 1 2 2 1 1 2 1 1 2
Surgery — 3 months 2 1 2 2 1 1 1 1 1 1 1 2
;irg%lij% Surgery-6months | 2 1 2 1 2 2 2 1 1 2 2 2
depth (mm) | Orthodontic treat- 1 1 1 1 1 1 ] 1 1 1 1 5
ment — 6 months
Change 0 1 0 1 1 0 0 0 1 0 0 0
Before 2 3 2 2 2 3 2 3 2 2 2 3
Surgery — 3 months 4 5 4 4 5 6 4 5 4 4 5 6
sucoal  Isurgery-6months | 5 5 4 4 5 6 5 5 4 | 4 5 6
level (mm) |Orthodontic treat- 5 5 4 4 5 6 5 5 4 2 5 6
ment — 6 months
Change 3 2 2 2 3 3 3 2 2 2 3 3
Before 3 2 2 2 2 3 3 2 2 2 2 3
Surgery — 3 months 4 4 4 4 4 4 4 4 4 4 4 4
;itrt‘scuﬁr'nem Surgery - 6 months | 4 4 4 4 4 4 4 4 4 4 4 4
level (mm) |Orthodontic treat- 4 3 4 3 3 4 4 3 4 3 3 2
ment — 6 months
Change 1 1 2 1 1 1 1 1 2 1 1 1
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Fig. 2. Clinical data obtained during probing
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Puc. 2. [NonyyeHHble KNMHUYECKME JaHHbIE NPU 30HOMPOBAHUMN

Using a flexible microsurgical VIPER blade, intrasul-
cular incisions were made on the vestibular and lingual
aspects in the region of teeth 42-32. Tunnel instru-
ments were used to create split-thickness mucosal tun-
nels on both vestibular and lingual sides. Muscular and
collagen fibers attached apically and laterally to the in-
ner surface of the tunnel were dissected with the VIPER
microsurgical blade. Flap mobility was checked using
a periodontal probe.

Two free gingival autografts were harvested with
a 15c¢ scalpel — one corresponding to the length of the
vestibular tunnel and the other to the lingual tunnel. The
grafts measured 4 mm in height and 2 mm in thickness.
The grafts were carefully de-epithelialized on the surgi-
cal table using a 15c¢ scalpel.

The de-epithelialized free grafts were then inser-
ted into the vestibular and lingual tunnels using knot
sutures. The tunnel flaps, along with the grafts, were
coronally advanced and stabilized with double-crossed
sutures according to O. Zuhr (IJED 2009). Suturing was
performed using 6-0 and 7-0 Prolene.

RESULTS

Three months after the surgery, an increase in the
width of the attached gingiva and no increase in pro-
bing depth were observed. The tip of the papilla be-
tween teeth 41 and 31 was positioned 3 mm more coro-
nally compared to the baseline. Partial root coverage of
2 mm was achieved on teeth 31 and 41, while complete
coverage was obtained on teeth 32 and 42 (Fig. 3).

Six months after the surgery, the width of the at-
tached gingiva remained stable, with no increase in
probing depth. The tip of the papilla between teeth 41
and 31 returned to the baseline level. Recession in-
creased by 1 mm and 2 mm on teeth 31 and 41, respec-
tively, while teeth 32 and 42 showed a recession of up to
1 mm (Fig. 4).

The interradicular distance measured 2.7 mm. Six
months after orthodontic treatment, the distance be-
tween the roots was altered, and changes in recession

depth of 1-2 mm on the mesial and distal sides were
observed. The tip of the papilla between teeth 41 and
31 was positioned 3 mm more coronally compared to
the baseline. Partial root coverage was achieved on
teeth 41, 31, and 42, with a residual gingival recession
of 1 mm, while complete root coverage was obtained on
tooth 32.

The aesthetic outcome was stable, with no increase
in gingival recession observed on the vestibular sur-
faces of the incisors (Fig. 5).

Fig. 3. Result after 3 months
Puc. 3. Pesynbrart yepes 3 mecsiua

Fig. 4. Result after 6 months
Puc. 4. Pe3ynbrat yepes 6 mecsLeB
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Fig. 5. Result after orthodontic treatment
Puc. 5. Pe3ynbrar nocne opToaoHTUYECKOro IeYEeHUS

DISCUSSION

This article describes a clinical case in which surgi-
cal treatment was performed to increase the volume of
interproximal tissues. Although a reduction in recession
depth on the mesial and distal aspects was observed at
three months, by six months the recession depth had
returned toward baseline values, with only an increase
in gingival thickness. The interradicular distance at this
stage was 3.6 mm.

The classic study by Tarnow et al. demonstrated that
the most critical prognostic factor is the distance from
the apical portion of the contact point to the crest of
the interdental bone, with a threshold of 5 mm or less,
where the interdental papilla is present in nearly 100%
of cases [3; 4]. However, Chow et al. emphasized the
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