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Abstract. The stability and health of soft tissues around dental implants, especially when using multi-unit abutments, in
protocols for the total rehabilitation of patients with complete edentulism are critical factors for ensuring the long-term
functional and aesthetic success of implant treatment, largely determining both the clinical survival of the structures
themselves and the degree of patient satisfaction with the results. Multi-unit abutments offer significant clinical and
technical advantages in cases of complete edentulism, including the ability to compensate for implant misalignment,
raise the prosthetic platform to a more comfortable level, and simplify prosthetic stages, but their direct interaction
with the peri-implant tissue complex requires a deep understanding and careful control. This review systematizes
and analyzes current data on the condition of peri-implant soft tissues when using multi-unit abutments in patients
undergoing total rehabilitation. The biological aspects of soft tissue complex formation and key surgical, prosthetic, and
patient-associated factors affecting its condition are considered. Particular attention is paid to the clinical significance
and necessity of having an adequate zone of keratinized gingiva, the influence of various loading protocols on soft
tissues, the biocompatibility and mechanical properties of abutment materials, the adequacy of prosthetic constructions
to ensure effective hygiene, as well as modern methods of clinical and radiological assessment of soft tissue health.
Strategies for the prevention and treatment of possible complications, such as mucositis and peri-implantitis, are
discussed in detail, including their early diagnosis and modern approaches to conservative and surgical management.
The multifactorial nature of the problem and the imperative need for a comprehensive, individualized approach to
achieve predictable, optimal, and stable long-term results in total implant prosthetics using multi-unit abutments, and
the review itself is intended to promote the adoption of informed clinical decisions by clinicians.

Keywords: multunit, total rehabilitation, soft tissues, dental implantation, peri-implantitis, biological width, keratinized gingiva,
aesthetics of soft tissues, complete adentia, peri-implant mucositis
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Pe3stome. CTabUMbHOCTb 1 3[0POBLE MAMKWX TKaHEe! BOKPYT AeHTasbHbIX UMNaHTaToB, 0COGEHHO NPy UCMoNb30Ba-
HWW MyIbTUIOHUT-abaTMEHTOB, B NPOTOKOMAX TOTanbHOM peabunuTaLmm naLeHToB ¢ NOMHOM aAeHTUei SBNAKTCS
KPUTUYECKIN BaXHbIMU (hakTopami Ans 06ecneyeHns AoNrocpOYHOro YHKLMOHANBHOTO 1 3CTETUYECKOrO ycrnexa
WMMNAHTOMNOTMYECKOTO NEYEHNS, BO MHOTOM ONpeaenss Kak KIMHUYECKYH BbXMBAEMOCTb CaMUX KOHCTPYKLIMIA, Tak
W CTENeHb YA0BNETBOPEHHOCTY NaALMEHTOB pedynbTatamu. MynbTUOHNT-abaTMEHTbI NPeLoCTaBNSAT 3HAYUTENbHbIE
KNMHUYECKME M TEXHUYECKME MpenuMyLLecTBa Npu NOMHOM aAeHTIN, BKIOYas BO3MOXHOCTb KOMMNEeHcaLun Henapan-
NenbHOCTU UMNNIaHTATOB, BbIBEAEHUE OpTONeaMYeckor nnaTopmbl Ha Gonee yao6HbIN YpOBEHb U YNPOLLEeHe
NPOTETUYECKNX ITANOB, OHAKO UX HEMOCPEACTBEHHOE B3aMMOLENCTBIE C KOMMIIEKCOM NepUUMNIAHTaTHbIX TKaHe!
TpebyeT rny6okoro NoHMMaHNs 1 TLLATeNbHOTo KOHTPONS. B HacTosLeM 0630pe cMCTeMaTU3MPOBaHb! 1 NpoaHanm-
31pOBaHbl aKTyasnbHble JaHHbIe O COCTOSIHUM NEPUUMMNIAHTATHBIX MSTKUX TKaHE  NpK UCNONb30BaHAN MYTBTUOHUT-
abaTMEHTOB Y MaLMeHTOB, NPOXOASALLMX TOTaNbHY0 peabunutaymo. PaccmaTpusatoTcs Guonornyeckne acnekTbl
(hOPMMPOBAHMS MATKOTKAHHOTO KOMMTIEKCa, KIHYEBbIE XMPYPruyeckie, NpoTeTUYECKNe U NaLNeHT-accoLMMPOBaHHble
thakTopbIl, BNUSOLLME Ha ero cocTosiHue. Ocoboe BHUMaHME yaeneHo KIMHUYecKoMy 3HaYeHuo 1 HeoBXoAMMOCTH
HanM4us agekBaTHOM 30HbI KepaTUHU3NPOBAHHO LECHBI, BIIUSHUIO Pa3nnyHbIX NPOTOKOMOB Harpy3ki Ha MSIrkue TkaHu,
BUOCOBMECTUMOCTY 1 MEXAHNYECKUM CBOICTBAM MaTepuanoB abaTMEHTOB, af€KBATHOCTY AnU3aiHa NPOTETUYECKIX
KOHCTPYKLMIA ANst 06ecneyeHns BO3MOXKHOCTU 9P (EKTUBHON MUIMEHBI, @ TaKXe COBPEMEHHbLIM MeTOAaM KNUHNYe-
CKO M PEHTTEHOMNOTMYECKOI OLEHKN 3A0POBbS MSATkUX TkaHel. [Moapo6Ho obcyxaarTcs cTpaternm npodunakTukm
W NeYeHUst BO3MOXHBIX OCTTOXHEHWN, TakuX Kak MyKO3UT 1 NEPUUMMNAAHTUT, BKIKOYAs UX PaHHIOW UArHOCTUKY U
COBPEeMeHHbIE NOAXOAbI K KOHCEPBATUBHOMY W XUPYPrisyeckoMy BeAeHuto. MoayepknsaeTcs MynbTudakTopuanbHas
npupona npobnembl 1 UMNepaTMBHas He06XOAMMOCTb KOMMNEKCHOTO, MHAMBUAYaNM3MPOBAHHOTO NOAX0Aa ANs [0-
CTUXEHMS NPeAcKasyeMblX, ONTUManbHbIX U CTabUIbHbIX B JONTOCPOYHOI NEPCNeKTUBE pe3yrnbTaToB NpK ToTanbHOM
NpoTe3NpOBaHUM Ha UMMNAHTaTax ¢ NPUMEHEHNEM MYTbTUIOHUT-abaTMEHTOB, @ cam 0630p Npu3BaH cnocobcTBOBaTL
NPUHATUIO KNUHALMUCTaMU 0OOCHOBAHHBIX KIMHUYECKNX PELLEHNIA.

KntoyeBble cnosa: MYIbTUKOHUT, TOTalbHasa pea6VIJ'II/ITaLI,I/Iﬂ, MATKWEe TKaHW, eHTallbHaa nMnnaHTaund, nepunMnnaHTuT,
Buonoruyeckas LNpKUHa, KepaTNHNU3MPOBAHHAA leCHa, 3CTeTUKa MATKUX TKaHeW, NoNHas afeHTns, I'IepVIVIMI'IJ'IaHTaTHbIVI MYKO3UT

& POCCHIICKHE BHOMETHIIMHCKIE UCCIEJIOBAHMA.  TOM 10 N3 2025 ISSN 2658-6576 (Online)




96

REVIEWS

The rehabilitation of fully edentulous patients remains
a significant challenge in modern dentistry, as it leads to
considerable functional, aesthetic, and psychosocial impair-
ments, thereby reducing patients' quality of life [1]. Over
recent decades, dental implantation has become the gold
standard for restoring masticatory function following tooth
loss, offering predictable and long-term solutions [2]. There
has been a growing interest in tissue-level implants and
various transgingival components used for this purpose [3,
4]. Multi-unit abutments (or transmucosal abutments) have
become central to full-arch rehabilitation. They effectively
address a number of complex clinical challenges, such as
compensating for non-parallel implant placement, optimi-
zing the prosthetic platform and emergence profile to facili-
tate fixation and oral hygiene, and ensuring the passive fit of
extensive multi-component prosthetic constructions [5, 6].
Immediate and early loading protocols, commonly used in
“All-on-4” or “All-on-X" concepts (including those involving
zygomatic and pterygoid implants [3, 7]), are implemented
using multi-unit abutments [5]. It is now widely accepted
that the high predictability, success rates, long-term progno-
sis, and stability of dental implant treatment are inextricably
linked to the condition of the peri-implant tissues, which
function as a combined unit of hard and soft tissue support
for the prosthetic restoration [8, 9]. A healthy and stable soft
tissue profile around implants and abutments plays a critical
protective role by preventing microbial invasion and the de-
velopment of inflammatory complications such as mucositis
and peri-implantitis, while also being essential for achie-
ving satisfactory aesthetic outcomes for the patient [10, 11].
The presence of an adequate zone of keratinized gingiva is
particularly important for maintaining this barrier and ensu-
ring the long-term stability of the prosthesis [12, 13]. Histo-
logically, keratinized gingiva is characterized by dense ke-
ratinized epithelium, a collagen-rich connective tissue layer,
and firm attachment to the periosteum, in contrast to the
more movable alveolar mucosa. This specific structure pro-
vides the keratinized gingiva with high mechanical strength
and resilience to functional loads and hygiene procedures.
The use of multi-unit abutments introduces specific consi-
derations in the interaction between the implant-supported
restoration and the surrounding soft tissues. Key aspects
requiring particular attention in cases involving multi-unit
abutments include the establishment of adequate biological
width, tissue response to the abutment material, and the de-
sign of the prosthetic emergence profile to facilitate effective
oral hygiene maintenance [12, 14]. Soft tissue condition is
multifactorial and depends on a wide range of parameters,
including surgical approach (e.g., presence and width of
keratinized gingiva, soft tissue augmentation techniques),
prosthetic decisions (abutment material selection, emer-

gence profile, retention type), and patient-specific factors
(oral hygiene level, systemic diseases, gingival biotype)
[12]. However, despite extensive literature on dental implan-
tation, several aspects concerning the specific interaction
between soft tissues and multi-unit abutments in full-arch
rehabilitations remain insufficiently investigated. Specifi-
cally, there is a need for more long-term comparative stu-
dies evaluating different multi-unit abutment materials and
designs and their impact on the peri-implant microbiome
and tissue immune response. Optimal soft tissue augmen-
tation protocols specifically adapted for multi-unit abutment
restorations and their influence on long-term stability and
aesthetics have not been fully established. Furthermore,
specific risk factors for soft tissue complications when using
various multi-unit abutment types in immediate loading pro-
tocols in patients with comorbid systemic conditions require
additional investigation. The lack of consensus on these
aspects highlights the need for further systematization and
analysis of available evidence. Given the widespread adop-
tion of full-arch rehabilitations using multi-unit abutments
and the recognized importance of soft tissue health for long-
term function and aesthetics of implant-supported restora-
tions, this review aims to analyze and synthesize current
scientific evidence on factors influencing peri-implant soft
tissue conditions around multi-unit abutments.

This review was based on a literature search and
analysis of scientific publications in the PubMed, Google
Scholar, Scopus, and eLIBRARY databases over the past
8-10 years (primarily from 2013 to 2023). The search in-
cluded systematic reviews, meta-analyses, randomized
controlled trials, prospective and retrospective clinical
studies, and relevant review articles focusing on soft tis-
sue conditions around multi-unit abutments in completely
edentulous patients. Priority was given to studies with a
high level of evidence. Full-text articles in both Russian
and English were analyzed. From the identified sources,
approximately 16-20 publications that most comprehen-
sively addressed various aspects of the research problem
were selected for final analysis and inclusion in the review.

The literature analysis reveals the fundamental impor-
tance of biological principles, such as establishing ade-
quate biological width and maintaining a sufficient zone
of keratinized gingiva, for peri-implant tissue health [10,
12, 13]. Surgical approaches, including keratinized tissue
augmentation techniques [15], loading protocols [5], and
the one-abutment concept [6, 16], significantly influence
tissue response. Prosthetic factors, including multi-unit
abutment and suprastructure materials (titanium, zirconia,
and PEEK (polyetheretherketone)), emergence profile de-
sign, and hygiene accessibility [1], also play crucial roles.
Furthermore, patient-related factors such as oral hygiene
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level and smoking [1, 11] demonstrate undeniable impor-
tance. The available literature provides information on soft
tissue assessment methods [17, 18], as well as prevention
and treatment strategies for common complications inclu-
ding mucositis and peri-implantitis [11, 19]. These findings
form the basis for the subsequent sections of this review,
where each aspect will be examined in greater detail.

The biological basis for the formation of the soft tis-
sue complex around implants and multi-unit abutments
has distinct characteristics. Peri-implant tissues that form
around dental implants possess several fundamental dif-
ferences from the periodontal tissues surrounding natural
teeth. A key distinction is the absence of cementum and a
periodontal ligament on the implant surface, resulting in
direct contact of connective tissue and epithelium with the
abutment or implant surface [10]. Epithelial attachment to
the implant occurs through hemidesmosomes, while con-
nective tissue fibers are oriented predominantly parallel to
the implant surface, in contrast to the perpendicular inser-
tion into the root cementum characteristic of natural teeth
[11]. A zone composed of barrier epithelium and connec-
tive tissue forms around the implant, collectively constitu-
ting the peri-implant biological width. Its vertical dimension
varies but typically averages approximately 3—-4 mm [10].
When multi-unit abutments are used, the level of biological
width formation shifts coronally to the connection between
the multi-unit abutment and implant or, in some cases,
even to the connection between the multi-unit abutment
and prosthetic construction, depending on the design and
placement protocol. According to Z. Chen et al., immedi-
ate placement of multi-unit abutments and avoiding sub-
sequent disconnection may promote more stable mucogin-
gival integration and biological width maintenance while
minimizing bone resorption [6]. While debates regarding
the necessary minimum width of keratinized gingiva for
maintaining peri-implant health have persisted for de-
cades, and some authors suggest successful implant func-
tion is possible with minimal keratinized tissue, provided
impeccable hygiene is maintained [12], most systematic
reviews and clinical studies indicate that an adequate
zone of keratinized gingiva (typically defined as 22 mm
in width with adequate thickness) is associated with nu-
merous benefits. These include reduced bleeding on pro-
bing, shallower peri-implant pocket depths, decreased risk
of gingival recession development and progression, and
improved patient comfort during oral hygiene procedures
[12, 13, 14]. Keratinized gingiva is considered to form a
more effective “biological seal” or “cuff’ around the im-
plant/abutment neck, preventing apical epithelial migration
and providing better resistance to inflammatory tissue re-
cession [10].

Conversely, the absence or inadequate width of ke-
ratinized gingiva can lead to chronic inflammation due to
increased mobility of the gingival margin, greater perme-
ability to bacterial toxins, and compromised oral hygiene.
This is particularly relevant in the multi-unit abutment areas
during full-arch rehabilitations, where prosthetic contours
can be complex and the polished surfaces of multi-unit
abutments require meticulous cleaning. Under such condi-
tions, keratinized gingiva deficiency may promote plaque
accumulation, mucositis development, and ultimately, peri-
implantitis [10, 11]. Furthermore, soft tissue thickness —
closely related to keratinized gingiva presence and gingi-
val biotype — also plays a crucial role. A thicker biotype
is associated with better masking of metallic components,
greater marginal bone stability, and reduced susceptibility
to recessions [10]. This underscores why evaluating the
quantity and quality of keratinized gingiva during treatment
planning for implant therapy using multi-unit abutments
is critical for predicting long-term outcomes. The surface
microtopography and material of multi-unit abutments also
significantly influence cellular response and soft tissue bar-
rier formation. While titanium alloys traditionally demon-
strate excellent biocompatibility, studies indicate that modi-
fied surfaces or alternative materials like zirconia or PEEK
may differentially affect fibroblast and epithelial cell adhe-
sion, as well as bacterial colonization [14]. These factors
may be important for the long-term stability of soft tissue
attachment to multi-unit abutments and prevention of in-
flammatory complications.

The soft tissue condition around multi-unit abutments in
full-arch rehabilitation results from a complex interplay of
multiple factors that can be broadly categorized as surgi-
cal, prosthetic, and patient-related. The choice of surgical
protocol significantly influences outcomes. Implant place-
ment depth and the timing of multi-unit abutment place-
ment can affect biological width formation and marginal
bone stability [6]. Immediate placement of multi-unit abut-
ments with subsequent avoidance of disconnection may
theoretically minimize tissue trauma [6]. Implant loading
protocols (immediate, early, or delayed) also play a signifi-
cant role, with primary stability being particularly crucial in
immediate loading scenarios [5]. Special attention during
the surgical phase should be given to soft tissue condi-
tion and, when necessary, augmentation — particularly of
keratinized gingiva. As previously discussed, an adequate
zone of keratinized gingiva is critical for peri-implant tissue
health [10, 12, 13]. When deficient (<2 mm width or inade-
quate thickness), various augmentation techniques should
be considered. Indications for keratinized gingiva augmen-
tation before, during, or after implantation using multi-unit
abutments include: insufficient keratinized tissue width for
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gingival margin stability, thin gingival biotype, recession

prevention, enhanced hygiene access, and improved pa-

tient comfort.

Several surgical techniques are commonly employed to
increase the zone of keratinized gingiva:

« The free gingival graft (FGG) is regarded as the
gold standard for augmenting keratinized tissue
width. Typically harvested from the hard palate and
transplanted to the recipient site, it provides a pre-
dictable increase in the keratinized zone but may
cause aesthetic concerns due to color mismatch and
donor site scarring [10, 15].

« The apically positioned flap can be used to increase
the zone of attached gingiva when sufficient keratinized
tissue height exists but is positioned too coronally.

+ Collagen matrices (allogeneic, xenogeneic, or synthetic)
offer an alternative to autogenous grafts by reducing
donor site morbidity and operative time. Although some
studies demonstrate comparable outcomes to FGG in
the short term [15], others report greater shrinkage and
less predictable formation of truly keratinized tissue
compared to autografts in the long term. Nevertheless,
they can effectively enhance soft tissue thickness, with
the choice of a specific matrix depending on clinical
circumstances and surgeon preference.

« The connective tissue graft (CTG) is primarily used for
increasing soft tissue thickness or recession coverage,
but can also augment the keratinized zone when
combined with coronally advanced flap techniques
[20].

The optimal timing for keratinized tissue augmenta-
tion — whether before, during, or after implant placement —
remains debated and depends on specific clinical circum-
stances and the selected technique. Some surgeons prefer
to establish an adequate zone of keratinized tissue prior
to implant installation to create more favorable conditions
for implantation. Others perform augmentation simultane-
ously with implant placement, during second-stage surgery
(in two-stage protocols), or even following multi-unit abut-
ment connection.

Incision design and suturing techniques should be atrau-
matic. Regarding prosthetic considerations, the design and
material of multi-unit abutments and suprastructures are
critically important [14]. The prosthetic emergence profile
should facilitate a smooth transition and avoid creating
plaque-retentive areas. The feasibility of maintaining proper
hygiene is directly dependent on the prosthesis design [1].
The suprastructure retention type (typically screw-retained
with multi-unit abutments) and precise passive fit of the
prosthesis on the abutments are crucial for preventing
complications [5, 6]. Patient-related factors also play a sig-

nificant role. Individual oral hygiene level is paramount [1,
11]. Smoking and systemic conditions such as uncontrolled
diabetes mellitus can adversely affect the prognosis [11].
Gingival biotype (thin or thick) likewise influences soft tis-
sue response, with patients exhibiting thin biotypes being
more susceptible to recession following surgical and pros-
thetic procedures [10]. The presence of a thin gingival bio-
type frequently coincides with keratinized tissue deficiency,
compounding risks and making preoperative augmentation
particularly relevant.

Comprehensive and regular assessment of peri-implant
soft tissues around multi-unit abutments constitutes an es-
sential component of initial treatment planning, prosthetic
phase completion, and crucially, long-term monitoring of
full-arch implant rehabilitations. This evaluation incorpo-
rates clinical, radiographic, and in select cases, aesthetic
and microbiological parameters to enable early detection of
incipient pathological changes.

Clinical parameters form the foundation for routine as-
sessment and must be documented at each maintenance
visit. These include:

+ The Plaque Index (PI) reflects patient hygiene status and
bacterial plaque accumulation on visible abutment and
prosthesis surfaces. While multiple PI scoring systems
exist (e.g., Silness and Lde), consistent application of
one system is vital for reliable longitudinal comparison.
Regular Pl monitoring serves not only diagnostic
purposes but also facilitates patient motivation and
hygiene technique refinement [1].

« The Bleeding on Probing (BoP) index represents
the most reliable early clinical indicator of soft tissue
inflammation (mucositis) [11]. Absence of BoP typically
signifies tissue health and peri-implant stability,
whereas persistent BoP — particularly at multiple sites
around a single abutment — warrants close attention
and potential intervention. Probing around multi-unit
abutments requires careful technique using standardized
periodontal probes (preferably plastic or titanium to
minimize abutment surface damage) with controlled
light force (approximately 0.20-0.25 N), assessing BoP
15-30 seconds post-probing.

+ Probing Depth (PD) is measured from gingival margin
(or prosthesis edge when serving as reference) to peri-
implant sulcus/pocket base at multiple locations per
abutment (typically 4-6 sites). Progressive PD increase,
especially when concomitant with BoP, may indicate
attachment loss and peri-implantitis development [11].
Notably, physiological PD values around implants
and multi-unit abutments often exceed natural tooth
measurements (e.g., 3-5 mm) due to distinct soft tissue
attachment anatomy and abutment height. Therefore,
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monitoring temporal changes relative to post-prosthetic

baseline values proves more significant than absolute

depth measurements.

« The Clinical Attachment Level (CAL) offers superior
accuracy in assessing peri-implant tissue conditions
compared to PD alone, as it references gingival margin
position against fixed abutment or implant landmarks
(e.g., abutment rim or implant-abutment junction).
Temporal CAL changes indicate progressive tissue
loss, though prosthetic contours often complicate
CAL measurement around multi-unit abutments,
necessitating reliance on PD dynamics and radiographic
findings.

+ Keratinized Mucosa Width (KMW) is measured from
gingival margin to mucogingival junction. As previously
discussed, adequate KMW (typically >2 mm) promotes
tissue health and hygiene maintenance [12], with
progressive reduction serving as an early warning sign.

« Gingival recession, characterized by exposure of
the multi-unit abutment surface or the implant itself,
can lead to aesthetic problems, hypersensitivity,
and increased risk of further plaque accumulation.
The degree of recession is measured in millimeters
from the cementoenamel junction (where applicable to
adjacent teeth) or from the presumed ideal gingival level
to the actual gingival margin.

« Suppuration (the presence of exudate or pus upon
palpation or probing) is a sign of an active inflammatory
process and often indicates peri-implantitis.
Radiographic evaluation is essential for monitoring

marginal bone levels around implants that support multi-
unit abutments. Standardized periapical radiographs using
the parallel technique are most commonly employed, with
panoramic radiographs (orthopantomograms) used less
frequently due to their reduced accuracy in assessing me-
siodistal bone levels. Cone-beam computed tomography
(CBCT) may be indicated for complex diagnostic cases
or when planning surgical intervention for peri-implantitis,
enabling precise evaluation of bone defect dimensions and
morphology. Progressive bone level changes observed on
serial radiographs compared to the baseline examination
obtained after definitive prosthesis delivery serve as a cru-
cial diagnostic indicator of peri-implantitis [11]. Monitoring
radiographs should be obtained at 1-2-year intervals, or
more frequently based on clinical indications.

Aesthetic indices such as the Pink Esthetic Score (PES)
and its modifications provide objective assessment tools for
soft tissue aesthetics, particularly in anterior full-arch re-
habilitations [17]. The PES evaluates multiple parameters
including gingival margin levels, gingival contour, papillary
presence and form (when applicable to the prosthetic de-

sign), along with gingival color and texture. Although origi-
nally validated for single implants, the PES framework can
be adapted for multi-unit abutment restorations by focusing
on gingival contour harmony and its integration with the
patient's smile line. Microbiological and biochemical mar-
ker analysis may be utilized in complex cases. Systematic
monitoring of these parameters facilitates early detection of
developing complications [1, 18].

Despite high success rates of full-arch rehabilitations,
soft tissue complications may still develop. Peri-implant
mucositis manifests as reversible soft tissue inflammation
without bone loss, primarily induced by bacterial plaque
accumulation [1, 11]. Management strategies encompass
enhanced individual oral hygiene, professional debride-
ment, and when indicated, antiseptic therapy [1, 11, 18].
Peri-implantitis represents an inflammatory pathology ac-
companied by progressive bone destruction [11] with mul-
tifactorial etiology [11, 19]. Therapeutic approaches may
combine non-surgical modalities (surface decontamination,
antibiotic therapy) with surgical interventions (access flap
surgery, regenerative or resective techniques) [19]. Soft
tissue recession, which can result from various etiological
factors and cause aesthetic compromise [10], may require
mucogingival surgical correction [10]. Soft tissue hyperpla-
sia frequently develops secondary to chronic irritation or
inflammation and is managed through etiology elimination
and tissue excision.

Achieving optimal soft tissue health upon prosthetic
completion and maintaining long-term stability necessitates
implementation of structured supportive peri-implant the-
rapy (SPT) [1, 18, 19]. Essential SPT components include
scheduled recall visits, professional maintenance care,
patient motivation with hygiene reinforcement, occlusal
evaluation and adjustment [2], alongside early complication
detection and intervention [11, 19]. Sustainable soft tissue
stability remains unattainable without consistent patient co-
operation and ongoing professional supervision [18].

Soft tissue health around multi-unit abutments rep-
resents a critical determinant for long-term success in
full-arch rehabilitations. The significance of keratinized
mucosa remains a key focus of discussion. Current evi-
dence demonstrates that while some investigators report
no direct correlation between keratinized mucosa absence
and peri-implantitis development when optimal hygiene is
maintained [12], the predominant body of literature con-
firms that an adequate zone of keratinized tissue (=22 mm
width with sufficient thickness) provides substantial clinical
benefits. These advantages include improved soft tissue
health parameters evidenced by reduced bleeding on pro-
bing, shallower peri-implant pocket depths, decreased risk
of gingival recession development and progression, and
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enhanced patient comfort during oral hygiene procedures
[10, 12, 13]. This proves particularly relevant for complex
multi-unit abutment restorations where patient-adminis-
tered hygiene may be compromised. Consequently, deci-
sions regarding keratinized tissue augmentation should fol-
low individualized assessment while considering potential
long-term advantages, especially in patients exhibiting thin
gingival biotypes or elevated risk for inflammatory compli-
cations [10, 15].

The one-abutment concept — involving definitive multi-
unit abutment placement during implant surgery without
subsequent disconnection — continues to gain prominence
with growing literature support [6, 16]. According to X. Ro-
driguez et al., this protocol minimizes soft tissue and un-
derlying bone trauma, promoting establishment of a stable
biological seal while reducing microbial contamination risk
at the implant-abutment interface. Multiple investigations
confirm reduced bone resorption and superior soft tissue
outcomes with this approach [16]. However, it should be
noted that most available studies concentrate on single
implants or short-span fixed partial dentures. Further long-
term randomized controlled trials are warranted to validate
these benefits specifically in the context of multi-unit abut-
ments within full-arch rehabilitations, where distinct biome-
chanical conditions and extended prosthetic spans may
significantly influence clinical outcomes.

The material composition of multi-unit abutments and
adjacent prosthetic components significantly influences
surrounding soft tissue responses. Titanium remains the
established gold standard, valued for its exceptional bio-
compatibility and mechanical durability [14]. Recent inves-
tigations have increasingly explored alternative materials,
with zirconia gaining attention for superior aesthetic proper-
ties (eliminating grayish translucency through thin gingival
tissues) and demonstrated reductions in bacterial adhe-
sion compared to titanium in certain studies [14, 21]. Poly-
etheretherketone (PEEK) presents theoretical advantages
due to its bone-like elastic modulus, potentially enabling
more physiological stress distribution and damping effects;
however, its long-term color stability and soft tissue inter-
actions in the oral environment necessitate further evalua-
tion. The impact of these diverse materials and their surface
modifications — including polishing, anodization, and bioac-
tive coatings — on long-term soft tissue attachment stabi-
lity, inflammatory responses, and peri-abutment microbiome
formation requires comprehensive comparative assessment
through rigorously designed clinical trials.

Prosthetic design — particularly emergence profile and
hygiene accessibility — serves as a cornerstone for main-
taining peri-implant soft tissue health [1]. Overcontoured
margins, inadequate prosthesis cleansability, or excessively

tight, compressive mucosal contact inevitably precipitate
chronic inflammation, plaque accumulation, and create con-
ditions favoring peri-implantitis development [5, 6]. Contem-
porary CAD/CAM technologies offer unprecedented capa-
bilities for fabricating precision restorations with optimized
emergence profiles and submarginal contours [21]. Howe-
ver, clinical translation of these advantages remains contin-
gent upon comprehensive understanding of biomechanical
principles, soft tissue biology, and the technical expertise
of both the prosthodontist and dental technician. Individual
patient factors — including hygiene capability and manual
dexterity — must be carefully considered during prosthetic
design selection.

Peri-implant soft tissue health around multi-unit abut-
ments constitutes a fundamental determinant of long-term
treatment success and stability in full-arch rehabilitations.
The integrity of these tissues depends on complex inter-
actions among biological factors, surgical protocols, pros-
thetic design considerations, and maintenance hygiene.
An adequate zone of keratinized mucosa demonstrates a
significant association with enhanced tissue stability [10,
12, 13], with augmentation procedures indicated in cases
of deficiency [15]. Immediate abutment placement proto-
cols minimizing disconnection events may improve tissue
preservation outcomes [6, 16]. Substantial clinical impor-
tance attaches to abutment and suprastructure material
selection, emergence profile design, and hygiene acces-
sibility [1, 14], while precise prosthetic passive fit remains
imperative [5]. Meticulous plaque control and structured
supportive therapy provide the foundation for complication
prevention [1, 11, 18, 19]. Despite current evidence, further
investigation is warranted regarding material impacts, aug-
mentation methodologies, and digital workflow applications
[21]. Clinical recommendations encompass comprehensive
treatment planning, minimally invasive protocols, biocom-
patible material utilization, passive fit verification, and ac-
tive patient participation in SPT. Achieving sustainable soft
tissue health and aesthetics demands clinician expertise in
biological principles, interdisciplinary collaboration, and me-
ticulous execution. Future advancements depend on contin-
ued technological innovation and refined understanding of
biological interactions.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors made a sub-
stantial contribution to the conception of the study, acquisi-
tion, analysis, interpretation of data for the work, drafting
and revising the article, final approval of the version to be
published and agree to be accountable for all aspects of
the study.

& RUSSIAN BIOMEDICAL RESEARCH

VOLUME 10 N3 2025

ISSN 2658-6584 (Print)




0b30PbI

101

Competing interests. The authors declare that they
have no competing interests.

Funding source. This study was not supported by any
external sources of funding.

AOMONHUTENBbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpPblI BHECIM CYLLECTBEHHbIN
BKNag B pa3paboTKy KOHLENuuW, NpoBeAeHne uccneaoa-
HWS 1 NOATrOTOBKY CTaTbM, NPOYNN M 0400pUIM rHANbHYO
Bepcuto nepea nybnukaumen.

KoHdnukT mHTepecoB. ABTOpPbI [LEKNapupyoT OTCYT-
CTBME SIBHbIX W MOTEHUManbHbIX KOH(IIMKTOB MHTEPECOB,
CBSA3aHHbIX ¢ NybnuKaLnen HacTosILen CTaTbit.

WUcTouHuk ¢mHaHcupoBaHua. ABTOpbI 3asBnstoT 06
OTCYTCTBUM BHELUHEr0 (PUHAHCUMPOBAHUSA MPU NPOBeLEHUN
uccneaoBaHus.
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