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Abstract

Background: Subcrestally placed implants (SPIs) present advantages for bone preservation
and soft tissue support but pose challenges in maintaining peri-implant soft tissue health.
This case explores the role of Crest to Restoration Distance (CRD) in the development and
resolution of peri-implant mucositis. Case Presentation: A 57-year-old woman received
two SPIs—one in the upper left and one in the lower right first molar region. Despite
similar implant systems and prosthetic protocols, the upper left implant developed mucosi-
tis, characterized by bleeding on probing and discomfort, while the lower right implant
remained stable. Three-dimensional analysis using cone-beam computed tomography
(CBCT) revealed excessive CRD at the affected site. Results: After prosthodontic revision
to reduce the CRD, clinical signs of mucositis resolved, with probing depths reduced to less
than 1 mm and no bleeding on probing. The control site remained healthy throughout the
observation period. Practical Implications: This case highlights CRD as a modifiable pros-
thetic factor influencing soft tissue stability. A three-zone model—comprising the sulcus,
transitional zone (TZ), and subcrestal zone (SZ)—is introduced to provide a biologically
grounded framework for understanding soft tissue adaptation around SPIs.

Keywords: biologic width; crest to restoration distance; implant probing; peri-implant
mucositis; soft tissue stability; subcrestally placed implants; transitional zone; subcrestal zone

1. Introduction

The long-term success of dental implants relies primarily on osseointegration—the
direct structural and functional connection between the implant surface and surrounding
bone [1,2]. Two critical interfaces contribute to implant stability: the well-studied bone—
implant interface (osseointegration) [3] and the peri-implant-soft tissue interface, which
remains comparatively less understood [4,5].

Without a functional soft tissue barrier, osseointegration becomes vulnerable to bac-
terial infiltration, risking implant stability and long-term success. This barrier is crucial
in preventing peri-implantitis and associated bone loss. Thus, a deeper understanding
of the peri-implant-soft tissue interface is vital for improving outcomes and preventing
complications [6].

Despite its clinical significance, there is no unified consensus on the anatomy, histol-
ogy, physiology, or clinical protocols for optimizing the soft tissue seal around implants.
Although interest in this area has increased in recent years, many questions remain unan-
swered [7-10].

Analogous to periodontal diseases such as gingivitis and periodontitis, peri-implant
diseases include peri-implant mucositis and peri-implantitis. While mucositis is confined
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to the soft tissue, peri-implantitis involves progressive bone loss [11-13]. These conditions
often originate from the disruption of the soft tissue seal, which, if left unaddressed, can
ultimately compromise the osseointegration achieved during the early stages of treatment.

Unlike periodontal bone loss, which is mainly driven by bacterial factors, peri-implant
bone loss can result from inadequate soft tissue thickness. Linkevicius et al. found that
when soft tissue thickness (STT) is <2 mm at the alveolar crest, crestal bone resorption
occurs as the body attempts to establish biologic width [14]. This underscores the need for
sufficient soft tissue dimensions to maintain peri-implant health.

To enhance the soft tissue seal, various strategies have been proposed, including:

e abutment surface modification for improved tissue attachment [15-18],
e  prosthetic design optimization (e.g., emergence profile, platform-switching) [19-21], and
e  Subcrestally Placed Implants (SPIs) to promote soft tissue adaptation [22].

Among these, SPI has gained attention for its clinical versatility and potential to mini-
mize crestal bone loss [23-26]. In SPIs, a broader and deeper submucosal zone forms around
the crown-abutment complex (CAC), inherently creating a vertical gap between the crestal
bone and restoration—termed the Crest to Restoration Distance (CRD). Because this zone
may become a site of pocket formation, CRD must be carefully evaluated and controlled.

This case report presents two SPIs placed in the same patient but with contrasting
outcomes, offering a unique opportunity to investigate how differences in CRD affect
peri-implant soft tissue stability and the development or resolution of mucositis.

2. Case Presentation

A 57-year-old woman underwent extraction of the lower right first molar on 3 June
2020, due to a severe periodontal abscess. On 22 September 2020, the upper left first molar
was extracted following a crown-root fracture.

An implant (Oneplant, Warrentec, Seoul, Republic of Korea) was placed at the up-
per left first molar site on 29 October 2020, along with a transcrestal sinus lift and bone
grafting. A second Oneplant implant was placed at the lower right first molar site on
21 December 2020.

Second-stage surgery for healing abutment connection was performed on 3 March 2021.
Healing abutments (6.0 mm diameter, 5.0 mm height) were placed at both sites.

The final restoration for the lower right first molar was completed on 18 March 2021,
using a 4.5 mm diameter, 3 mm gingival cuff abutment. The upper left first molar was
restored on 25 March 2021, with a 4.5 mm diameter, 4 mm gingival cuff abutment (Figure 1).
Zirconia crowns were cemented onto prefabricated abutments (Warrentec) using the ex-
traoral cementation technique.

The patient was instructed on implant maintenance, including the use of proximal
brushes and water irrigation devices. Over the next 19 months, routine follow-ups con-
firmed stable function with no signs of peri-implant disease. However, on 17 October 2022,
she reported discomfort around the upper left first molar implant, including gingival
bleeding, swelling, and food impaction.

Clinical examination revealed redness, mild swelling of the peri-implant soft tissue,
and a probing depth of approximately 7 mm with bleeding on probing (BOP) at the upper
left first molar implant. Probing was performed using the Implant Paper Point Probe (IPPP)
(Sure Endo, Seoul, Republic of Korea), which has a yield strength of 0.35 N. Radiographic
evaluation showed no bone loss. Based on these findings, peri-implant mucositis was
diagnosed at the upper left first molar implant, while the lower right first molar implant
remained healthy.
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Figure 1. Final implant restorations for the upper left and lower right first molars. A zirconia crown
was delivered using the extraoral cementation technique. (A,B) Upper left first molar (restored
25 March 2021) with a 4.5 mm diameter, 4 mm gingival cuff abutment. (A) Frontal (coronal) view;
(B) Sagittal view. (C,D) Lower right first molar (restored 18 March 2021) with a 4.5 mm diameter,
3 mm gingival cuff abutment. (C) Frontal (coronal) view; (D) Sagittal view.

Treatment included reinforcement of oral hygiene practices, more frequent recall visits
with saline irrigation, and the application of topical antibiotics. However, symptoms
persisted, particularly the patient’s discomfort caused by food impaction. Despite tight
interproximal contact and a crown design that provided sufficient embrasure space for
cleaning, food consistently accumulated in the peri-implant sulcus rather than in the
interproximal or contact areas. In contrast, the lower right first molar implant remained
stable with no clinical signs of peri-implant disease.

While factors such as emergence profile, occlusal loading, and keratinized mucosal
width are recognized determinants of peri-implant health, the specific pattern of food
accumulation directly within the peri-implant sulcus—despite adequate interproximal em-
brasure design—indicated that a localized deficiency in the soft tissue’s sealing mechanism,
rather than a conventional prosthetic or occlusal issue, was the likely etiology. This focused
the subsequent analysis on the CRD as the core modifiable parameter.

To assess the peri-implant soft tissue architecture and surrounding bone topography, a
cone-beam computed tomography (CBCT) scan was performed with a focus on CRD—the
vertical distance between the implant restoration and the crestal bone—since the area
of pocket formation was considered the critical site for intervention. The findings are
summarized in Table 1.

To evaluate dimensional variations along the implant interface, CRD was measured at
two locations: central (cCRD) and peripheral (pCRD). The central CRD (cCRD) refers to
the perpendicular distance from the most apical point of the crestal bone to the restoration
at the outer edge of the implant fixture. The peripheral CRD (pCRD) is defined as the
perpendicular distance from the crestal bone to the restoration at the most peripheral buccal
and lingual aspects (bucco-lingual direction) and at the midpoint of the shared crestal bone
with adjacent teeth or implants (mesiodistal direction).
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Table 1. CRD Measurements Around Implants at the Upper Left and Lower Right First Molars
(26 October 2021). This table presents CRD values obtained from CBCT imaging, quantifying the
vertical distance between the restoration and the crestal bone. Measurements are divided into
central CRD (cCRD) and peripheral CRD (pCRD) and further categorized by site—mesial (M), distal
(D), buccal (B), and lingual (L)—to capture dimensional variations around each implant.

Upper Left 1st Molar Lower Right 1st Molar
cCRD pCRD cCRD pCRD
M 1.52 1.91 0.36 0.91
D 1.54 1.87 0.78 1.66
B 1.88 2.04 0.3 0.3
L 0.98 2.05 0.6 1.41
Average 1.48 1.97 0.51 1.07

As shown in Table 1, the CRD for the upper left first molar implant was consistently
greater than that of the lower right first molar implant. The difference in central CRD
(cCRD) was 0.97 mm (1.48 mm vs. 0.51 mm), and in peripheral CRD (pCRD) was 0.90 mm
(1.97 mm vs. 1.07 mm).

This analysis suggested that the increased CRD in the upper left implant likely con-
tributed to peri-implant mucositis by allowing the formation of a pathogenic pocket. To
address this, the restoration was remade using a 4.5 mm diameter, 3 mm gingival cuff
abutment to reduce the CRD.

Following the revision, the patient reported no further symptoms, including gingival
bleeding, swelling, or food impaction. Clinical evaluation confirmed healthy peri-implant
soft tissue without radiographic evidence of bone loss. Probing with the IPPP consistently
showed depths of less than 1 mm, with no bleeding on probing, indicating successful
resolution of peri-implant mucositis.

3. Radiographic and Clinical Findings

Panoramic and CBCT scans were obtained using a 3D imaging system (ORTHOPHOS
XG 3D; Dentsply Sirona, York, PA, USA) and analyzed using Sidexis XG imaging software,
version 2.63 (Dentsply Sirona, York, PA, USA). Comparative evaluation of the two implant
sites revealed notable differences in soft tissue health and CRD values over time.

Table 2 presents a summary of the average changes in CRD from 2021 to 2024 and
corresponding clinical findings, including probing depth, bleeding on probing (BOP), and
soft tissue appearance.

Table 2. Comparison of Radiographic and Clinical Parameters Between the Control and Treated
Implant Sites (2021-2024). This table summarizes the changes in central (¢cCRD) and peripheral Crest
to Restoration Distance (pCRD) and corresponding clinical findings—probing depth, bleeding on
probing (BOP), redness, and swelling—for the lower right (control) and upper left (treated) first
molars. Post-treatment findings are included for the upper left site.

Change in cCRD  Change in pCRD

Site (mm) (mm) Probing Depth BOP Redness Swelling
Lower right first ~0.08 ~0.10 <1mm No  No No
molar (control)
Upper left first -0.93 -1.09 <1 mm (post-treatment) No No No

molar (treated)
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Following prosthetic modification to reduce CRD at the upper left site, the patient
reported complete resolution of symptoms. Follow-up examination confirmed shallow
probing depths and healthy peri-implant tissue.

The post-revision evaluation highlights structural improvements in peri-implant soft
tissue and their impact on implant health, as demonstrated in clinical photographs taken in
2024 (Figure 2). Figure 3 presents a comparison of radiographs obtained in October 2021
and July 2024, illustrating a marked reduction in CRD at the upper left first molar implant

following restoration modification.

(B) ©

Figure 2. Clinical Views of Implant Sites Following Restoration Modification (2024). Representative
intraoral photographs of both implant sites taken in 2024 after revision. (A) The lower right first
molar implant (control site) showing stable peri-implant tissue; (B) The upper left first molar implant
(treated site) with healthy soft tissue post-treatment; (C) Restoration redesign at the upper left site to
reduce CRD and resolve mucositis.

©) o (D)

Figure 3. Radiographic Comparison Before and After CRD Modification at the Upper Left Implant
Site. Panoramic and CBCT images illustrating reduced CRD following restoration revision. (A)
Sagittal CBCT view in 2021 (pre-revision); (B) Sagittal CBCT view in 2024 (post-revision); (C) Frontal
CBCT view in 2021; (D) Frontal CBCT view in 2024 showing stable crestal bone level.
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4. Discussion

This report is not an isolated case but part of a continuous line of investigations focus-
ing on peri-implant soft tissue dynamics, particularly in SPIs. It builds upon the author’s
previous work and aims to further elucidate the biologic and prosthetic determinants
influencing soft tissue stability.

Peri-implant mucositis and peri-implantitis are primarily infectious complications
arising from the breakdown of the peri-implant soft tissue seal [12,13]. This seal is crucial
in protecting the crestal bone from bacterial invasion and in maintaining peri-implant
health [27]. Linkevicius et al. emphasized the significance of vertical soft tissue thickness in
establishing a biologic seal, though they did not fully address the three-dimensional archi-
tecture of the peri-implant soft tissue [14]. This gap in understanding raises concerns about
the potential for peri-implant pocket formation, which may facilitate bacterial colonization
and food impaction—particularly in SPIs. These concerns have reinforced the preconceived
notion that deeper implant positioning could compromise soft tissue stability. Bosshardt
et al. observed that periodontal pocket formation begins with disruption of the junctional
epithelium, reinforcing its role as a critical barrier and highlighting the importance of
probing as a diagnostic tool [28].

Maintaining an appropriate Supracrestal Tissue Height (STH) is essential for pre-
serving biologic width and avoiding esthetic or functional complications. However, an
excessively high STH can contribute to pocket formation and increase the risk of peri-
implant disease. A balanced STH in the range of 3-5 mm is generally recommended to
support healthy peri-implant soft tissue [7]. While many studies have stressed the ver-
tical dimension of peri-implant soft tissue in ensuring biological stability, the horizontal
component—particularly the thickness and width of the transitional area—has received
relatively limited attention. Nevertheless, this horizontal dimension is an inevitable feature
of SPIs and plays a critical role in tissue adaptation and sealing.

Findings from this case report suggest that optimizing the CRD plays a significant
role in stabilizing peri-implant soft tissue architecture. Proper CRD control may limit
epithelial downgrowth, prevent deep pocket formation, and strengthen the biological seal.
Figure 4 illustrates a hypothetical schematic representation of histologic changes before
and after restoration modification. Initially, the CRD contained void spaces (pockets) lined
by sulcular epithelium and connective tissue. After modification, it is hypothesized that
these voids were eliminated, allowing the soft tissue to reorganize into a stable barrier
composed of sulcular epithelium, junctional epithelium, and connective tissue in a balanced
proportion. This restructured configuration appears to reinforce the biologic seal, reduce
bacterial infiltration, and support long-term peri-implant health, as evidenced by the
absence of inflammation and consistently shallow probing depths measured using the IPPP.

It has long been established that the biologic width—also referred to as the STA—is
composed of two primary layers: the junctional epithelium and the connective tissue, both
in natural teeth and dental implants [6,7,28]. However, the specific proportion of these
components, particularly the epithelium-to-connective tissue ratio (E/CT), has been rarely
investigated in human implant subjects due to ethical constraints. Nevertheless, it can
be reasonably postulated that a lower E/CT ratio implies that a greater portion of the
connective tissue layer can be maintained without epithelial coverage. This configuration
may offer enhanced structural stability by enabling a stronger seal through the junctional
epithelial barrier.
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Figure 4. Hypothetical schematic model of histologic changes in peri-implant soft tissue following
restoration modification. This illustration is a conceptual representation that depicts the structural
transformation of the peri-implant interface after CRD optimization. (A) Before modification: The
CRD contains voids (pockets), sulcular epithelium, and connective tissue. (B) After modification:
The CRD is restructured into a stable soft tissue barrier composed of sulcular epithelium, junctional
epithelium, and connective tissue. A,B indicates the area occupied by sulcular epithelium; B,C indicates the
transitional zone (TZ), consisting of junctional epithelium and connective tissue; C,D represents the subcrestal
zone (SZ); e represents a void space. Adapted from [29].

Regular probing is essential for monitoring peri-implant health, as increased probing
pocket depth (PPD) accompanied by BOP and suppuration on probing (SOP) is strongly
associated with the development of peri-implantitis [30]. The diagnosis of peri-implant
mucositis relies on clinical criteria and does not require histologic confirmation. Unlike
peri-implantitis, mucositis is a reversible condition. The progression of peri-implant disease
parallels that of periodontal disease. In gingivitis, the histologic breakdown of the junctional
epithelium marks the onset of disease, underscoring the role of hemidesmosomes in
maintaining periodontal tissue integrity [26].

However, peri-implant tissues differ morphologically from natural gingiva, particu-
larly due to their weaker hemidesmosomal attachment, making them more vulnerable to
bacterial infiltration and disease progression [30]. Although the functional significance of
hemidesmosomes in peri-implant tissues remains debated [10], clinical resistance observed
during probing suggests that a certain degree of soft tissue sealing is retained, similar to
what is seen around natural teeth [9,31]. Berglundh and Lindhe emphasized the protective
function of biologic width in shielding the underlying bone [32], reinforcing the importance
of maintaining soft tissue integrity around implants. Thus, probing remains a critical
diagnostic tool for evaluating peri-implant soft tissue health and enabling early detection
and timely management of disease [30].

In natural teeth, the depth of the periodontal sulcus is measured using a probe with
limited force, defined as the distance from the gingival margin to the most apically pen-
etrated portion of the junctional epithelium. Under healthy conditions, the probe tip
remains within the junctional epithelium; however, inflammation allows deeper pene-
tration into the connective tissue, thereby compromising the epithelial barrier. Similarly,
peri-implant inflammation permits deeper probe penetration toward the alveolar bone
crest. The 2017 World Workshop recommended using light probing force (~0.25 N) for
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peri-implant pockets, noting that healthy probing depths are typically less than 5 mm [13].
Controlled probing at 0.2 N has demonstrated similar penetration depths in both implants
and natural teeth, corresponding to the dimensions of the epithelial barrier, as shown by
Abrahamsson and Soldini [33].

One major clinical challenge is the consistent application of standardized probing
force. Although automated probes have been developed, their use is often hindered by
the curvature and design of implant-supported prostheses [34]. In this study, the author
employed the IPPP, developed by Sure Dent, Republic of Korea. With a yield strength
of 0.25-0.35 N, the IPPP flexibly enters the sulcus and bends at its predetermined yield
strength, thereby minimizing the risk of tissue trauma and allowing controlled probing.
This design makes it a reliable alternative to conventional metal probes for peri-implant
assessments. Additionally, the IPPP enhances diagnostic accuracy by visibly detecting
sulcus fluid and BOP, as the white probe tip turns red upon blood absorption. While
concerns have been raised about tissue damage from metal or plastic probes, the IPPP
addresses this issue by bending at a predetermined force threshold, preserving the integrity
of peri-implant soft tissues.

This case study primarily investigated the relationship between CRD and peri-implant
soft tissue health. The key finding was that maintaining CRD within an optimal range
contributed to soft tissue stability and helped prevent the onset of peri-implant mucositis—a
known precursor to peri-implantitis—presumably by promoting a healthier E/CT ratio.

To explain this observation, two possible mechanisms are proposed. First, after correct-
ing the CRD and eliminating the void at the peri-implant interface, the hemidesmosomal
attachment of the junctional epithelium, which likely remained intact at the sulcus entrance,
may have regained its function. This may have prevented apical migration of the sulcular
epithelium and preserved the integrity of the peri-implant mucosa, thereby reinforcing the
soft tissue barrier against bacterial infiltration. Second, the presence of a stable junctional
epithelium at the sulcus entrance may have enabled the underlying connective tissue to
exert expansile force—generated by hydraulic pressure—against both the overlying pros-
thesis and the supporting crestal bone, creating a sealing effect that further strengthened
the biological defense. The author cautiously suggests that these two components function
interdependently to maintain structural and biological integrity, provided that the CRD is
appropriately maintained.

An excessive CRD compromises peri-implant tissue stability, prompting connective tis-
sue breakdown and epithelial proliferation. This leads to deep pockets and inflammation—
wherein the junctional epithelium transforms into pocket epithelium, marking disease ad-
vancement [28]. CRD is therefore a key modifiable factor in preventing disease progression.

The junctional epithelium is characterized by a high rate of cellular turnover,
hemidesmosomal adhesion to both the implant-facing and connective tissue-facing surfaces,
and relatively wide intercellular spaces compared to the oral epithelium. These intercel-
lular spaces allow immune cells to traverse the tissue, enhancing its defensive function.
In addition, the junctional epithelium can process and neutralize exogenous substances,
further contributing to its protective role [35].

Located apical to the junctional epithelium, peri-implant connective tissue lacks fibrous
attachment to implants but compensates through biomechanical sealing. As shown in
Figure 5, temporary submucosal swelling after prosthesis removal illustrates the tissue’s
hydraulic pressure and structural resilience, reinforcing its role in soft tissue sealing.
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Figure 5. Temporary submucosal swelling illustrating the resilience and hydraulic pressure within the
peri-implant connective tissue. This clinical observation, made during prosthesis removal for screw
retightening, highlights the structural integrity and adaptive capacity of the peri-implant connective
tissue, which contributes to the sealing effect of the soft tissue barrier. (A) Intraoral image taken
immediately after removal of the final restoration, showing the connective tissue layer maintaining its
original contour without visible swelling. (B) Intraoral image taken 10 min later, revealing swelling
of the submucosal connective tissue. This subsequent response indicates the presence of internal
hydraulic pressure within the connective tissue, which becomes evident only after removal of the
opposing prosthetic structure.

The traditional biologic width, now referred to as STA, was defined in natural teeth
as comprising two vertical components: the epithelial attachment (~0.77 mm) and the
connective tissue attachment (~1.07 mm) [36,37]. Ivanovski later expanded this concept
into the supra-alveolar transmucosal architecture, highlighting structural similarities and
distinctions between teeth and implants [38].

Although some studies have associated a wide band of keratinized mucosa, adequate
mucosal height, and thick soft tissue phenotype with reduced inflammation, no specific
peri-implant mucosal thickness has been definitively linked to disease progression [39,40].
This highlights the need for standardized criteria in soft tissue assessment.

To overcome these limitations, this study introduces a three dimensional Soft Tissue
Analysis model for subcrestally placed and deeply positioned implants, refining the con-
ventional framework. This model was originally proposed and subsequently elaborated by
Won [29,41], as illustrated in Figure 6.

The first zone, the Sulcus (A-B), spans from the gingival margin to the Transitional
Zone (TZ) and includes oral and sulcular epithelium, serving as the initial microbial barrier.
The TZ (B-C), composed of junctional epithelium and elastic connective tissue, conforms to
implant contours and supports the biologic seal. The Subcrestal Zone (SZ) (C-D), unique
to SPIs, consists of inelastic connective tissue directly interfacing with the crestal bone. The
SZ typically forms under specific conditions, such as in cases with the matching abutment
technique or in cases involving deeply placed tissue-level implants [29].

SPIs are typically indicated in cases where (i) implants are placed adjacent to periodon-
tally healthy teeth, (ii) implants are inserted into a narrow ridge to ensure sufficient crestal
bone thickness, or (iii) molar implants are planned to achieve a natural emergence profile.
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Figure 6. Schematic representation of submucosal peri-implant soft tissue, illustrating three distinct
zones—Sulcus (A,B), Transitional Zone (TZ) (B,C), and Subcrestal Zone (SZ) (C,D)—on the lingual
side (left side of the image), and the traditional biologic width model on the buccal side (right
side of the image). On the lingual side, the implant includes a subcrestal component of the crown-—
abutment complex (CAC), depicted using a three-dimensional model that represents both TZ and
SZ. On the buccal side, the implant lacks a subcrestal component of the CAC and is illustrated
using the traditional biologic width model (indicated by a). (A) Clinical drawing based on CBCT
data; (B) Schematic representation proposing a three-dimensional model of peri-implant soft tissue;
(C) Conceptual summary of the three identified zones; a represents the traditional biologic width
model. Adapted from [29].

To facilitate the SPI procedure, matching abutment techniques are employed to pre-
serve the subcrestal bone by avoiding excessive bone removal during abutment placement.
This approach supports the formation of a Subcrestal Zone (SZ). Furthermore, by design-
ing the prosthetic components—specifically the abutment and implant crown—with an
appropriate CRD from the outset, it is possible to promote biologic stability and reduce the
risk of peri-implant diseases.

Figure 7 illustrates the outcome of an additional SPI case restored using the matching
abutment technique, demonstrating both biologically healthy peri-implant tissue and
an esthetically pleasing appearance. This supplementary case, presented to reinforce
the reproducibility of the observed concept, showed that the maintenance of a properly
dimensioned CRD contributed to excellent soft-tissue stability.

This split-mouth case report should not be regarded as an isolated clinical success, but
rather as a representative proof-of-concept that substantiates the broader biologic model
previously introduced by the author and formally published in [29]. That study established
a theoretical framework involving CRD, SZ, and TZ as key determinants for peri-implant
soft tissue stability in SPIs. While future investigations involving larger datasets and
histological validation are needed, the present report provides compelling clinical evidence
supporting the biologic relevance of CRD modification.

It also implies that deviations from these principles—particularly when an excessively
thick CRD is introduced—may predispose implants to biological complications. In this
regard, this case reinforces the general applicability and predictive value of the biologic
concepts described in [29].

The limitations inherent in the measurement tools employed must be acknowledged.
The IPPP, although designed to standardize peri-implant probing by maintaining a consis-
tent yield strength of 0.25-0.35 N [41], remains an indirect measurement method subject to
minor variability. For radiographic evaluation, CBCT was used. While CBCT has recog-
nized limitations in soft tissue resolution, its accuracy for linear measurements in clinical
conditions is generally reliable within approximately 0.5 mm, which was adequate for
quantifying the macroscopic CRD observed [42]. These methodological constraints may
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limit the precise assessment of microscopic changes but do not undermine the validity of

the robust clinical and radiographic outcomes demonstrated.

Figure 7. Clinical X-ray and intraoral photographs from an additional SPI case restored using the
matching abutment technique, with a 4-year follow-up. This supplementary case is presented to
reinforce the reproducibility of the concept described in this report, demonstrating biologically
healthy peri-implant tissue and an esthetically pleasing outcome. The maintenance of a properly
dimensioned CRD contributed to excellent soft-tissue stability. This case highlights the pivotal role
of submucosal prosthetic design—especially CRD optimization—in maintaining peri-implant soft
tissue health and in both preventing and resolving peri-implant mucositis. These findings underscore
the clinical relevance of CRD control and the need for histologic validation to further substantiate its
role in peri-implant soft tissue stability.

While the successful resolution of mucositis—confirmed by the controlled-force
IPPP and stable radiographic outcomes—strongly supports the restoration of the peri-
implant tissues’ mechanical sealing function, the proposed biological mechanisms, such
as the hypothesized reorganization of the junctional epithelium and optimization of the
epithelial-to-connective tissue ratio, remain theoretical in the absence of histological or
biomolecular validation.

It is important to acknowledge that this split-mouth case report, while providing
compelling evidence of the influence of CRD in a single individual by minimizing inter-
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individual variability, remains hypothesis-generating. Therefore, these findings should
be validated through future prospective, controlled studies that encompass the broad
spectrum of biological variability across patient populations.

According to the author’s ongoing clinical experience, many SPI cases have demon-
strated stable biologic responses when the CRD was maintained within an optimal range
that is currently being investigated. Conversely, in several cases where the CRD exceeded a
certain critical threshold and peri-implant mucositis developed, similar corrective proce-
dures to those described in this case led to complete resolution and tissue recovery.

5. Conclusions

In this case, peri-implant mucositis was resolved by modifying the implant restoration
to optimize CRD, demonstrating the significant impact of prosthetic parameters on peri-
implant soft tissue stability. The CRD discrepancy between the two sites highlights its value
as a modifiable factor that promotes favorable soft tissue adaptation, particularly in SPIs.

To the author’s knowledge, no previous clinical reports have specifically examined
the resolution of peri-implant mucositis through prosthetic modification of the CRD in
SPIs. This case therefore represents an initial clinical validation of CRD optimization
as a biologically driven, prosthetically guided approach to achieving peri-implant soft
tissue stability.

Although this case provides meaningful clinical validation, further studies with larger
cohorts and histologic evaluation are needed to strengthen the evidence and establish
clinical guidelines.
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Abbreviations

SPI Subcrestally Placed Implant

STT Soft Tissue Thickness

CRD Crest to Restoration Distance

cCRD Central Crest to Restoration Distance
pCRD Peripheral Crest to Restoration Distance
E/CTratio Epithelium-to-Connective tissue ratio
SZ Subcrestal Zone

TZ Transitional Zone

CBCT Cone Beam Computed Tomography
PPD Probing Pocket Depth

BOP Bleeding on Probing

SOP Suppuration on Probing

rrp Implant Paper Point Probing

CAC Crown-Abutment Complex

STH Supracrestal Tissue Height

STA Supracrestal Soft Tissue Attachment
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