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Introduction

In the realm of contemporary dentistry, the management
of gingival recession has transcended mere functional
concerns to become an integral component of aesthetic

ABSTRACT

Background: Gingival recession, the exposure of tooth roots due to gingival tissue dis-
placement, poses aesthetic and periodontal challenges. This systematic review explores the
effectiveness of the modified tunneling techniques in managing multiple gingival recession
defects, aiming to inform clinicians about their advantages and limitations for evidence-
based decision-making.

Materials and Method: A comprehensive literature search was conducted using electronic
databases (e.g., PubMed, Embase) and relevant journals. Studies published up to 2024
were included. Eligible studies were selected based on predetermined inclusion and exclu-
sion criteria. Data extraction and quality assessment were performed independently by two
reviewers.

Results: The search yielded 617 articles, of which 4 met the inclusion criteria. Modified
tunneling techniques included modified vestibular incision subperiosteal tunnel access (m-
VISTA), modified coronally advanced tunnel (MCAT), and tunnel coronally advanced flap
(TCAF). The study revealed favorable outcomes with modified tunneling techniques for
multiple gingival recession defects. Notably, recession depth (RD) was reduced by 1.8mm
(p Value= 0.01), while clinical attachment level (CAL) showed a gain of 1.84mm (p=
0.003). KT (keratinized tissue) and mRC (percentage reduction in recession) exhibited
significant increases (p< 0.0001), suggesting the technique's efficacy. These quantitative
improvements underscore the potential of the modified tunneling approach in effectively
managing multiple gingival recession defects.

Conclusion: In summary, the systematic review assessing modified tunneling techniques
for multiple gingival recession defects reveals promising outcomes. With an average mean
root coverage of 86.5%, these techniques demonstrate notable efficacy. However, the re-
view highlights the importance of considering the inherent risk of bias in the studies, em-
phasizing the need for standardized reporting and robust methodologies in future research
to ascertain the true efficacy and long-term stability of these techniques.
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dental care. Gingival recession is characterized by the
exposure of the tooth root surfaces due to the apical
displacement of the gingival margin, not only poses
challenges to periodontal health but also significantly
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impacts the overall visual harmony of a patient's smile
[1]. Multiple gingival recession defects can lead to aes-
thetic concerns, dentin hypersensitivity and compro-
mised periodontal health.

As individuals increasingly prioritize not only oral
health but also the aesthetic aspects of their smiles, the
management of gingival recession has evolved to in-
clude techniques aimed at achieving optimal gingival
contours and symmetry. The aesthetic considerations
associated with gingival recession management extend
beyond the restoration of periodontal health to encom-
pass the enhancement of smile aesthetics, contributing
to a more visually pleasing and confident appearance
[2].Addressing gingival recession within the context of
aesthetics involves a comprehensive approach that inte-
grates periodontal expertise with principles of cosmetic
dentistry [3]. Gingival recession, beyond its aesthetic
impact, is associated with dental hypersensitivity, re-
duced resistance to pathogenic stimuli, and compro-
mised plaque control [4]. Non-invasive interventions
should be considered before invasive surgical treat-
ments. Identifying the underlying cause is crucial, with
attention to oral hygiene habits and products [5]. Dental
restorations, if improperly positioned or unpolished, can
contribute to gingival recession [6]. Alveolar bone loss
from periodontal disease can affect attached tissue, but
evidence suggests gingival health can be maintained [7].
The primary goal of surgical approaches for treating
gingival recession defects is achieving complete root
coverage (CRC). However, CRC may not always be
attainable, and patients should be informed of realistic
expectations [4].

Commonly used techniques include pedicle flap
surgeries like the coronally advanced flap (CAF) and its
modifications [8]. The trapezoid-designed CAF is pre-
ferred for single gingival recession defects, involving v-
ertical releasing incisions and a split-full-split approach
[9]. Zucchelli et al. [10] introduced a modified CAF for
multiple gingival recession defects, eliminating the need
for vertical incisions, maintaining good blood supply.

Tunnel techniques (TUNSs) provide an alternative
approach to treating gingival recession defects. The
tunneling technique (TUN), an increasingly favored
surgical approach in periodontal and gingival recession
treatment, stands out for its remarkable advantages [11].
Its foremost attribute lies in its minimally invasive na-

ture, ensuring less trauma to surrounding tissues com-
pared to conventional methods. This characteristic
translates into reduced postoperative discomfort, faster
healing times, and minimal disruption to the patient's
daily activities. Additionally, the TUN excels in pre-
serving the blood supply to the graft, promoting height-
ened viability and integration, thus minimizing the risk
of graft failure [12]. The procedure also exhibits a nota-
ble benefit in procedures using autogenous grafts, as it
diminishes the need for a secondary surgical site, allevi-
ating patient discomfort and sidestepping complications
associated with graft harvesting. Furthermore, the me-
ticulous placement of graft material facilitated by the
TUN contributes to enhanced esthetic outcomes, foster-
ing optimal gingival contours and coverage for a more
natural and pleasing appearance [13]. Its reliance on a
single surgical site simplifies the procedure, reducing
complexity and potentially elevating overall patient
satisfaction. Postoperatively, patients undergoing the
TUN often experience less pain and swelling, adding to
the appeal of this approach. Notably, the technique has
demonstrated high predictability in achieving root cov-
erage, especially in the context of treating gingival re-
cession [11]. Finally, its minimally invasive nature and
the potential for reduced postoperative discomfort make
the TUN more palatable for patients who may otherwise
be hesitant about undergoing periodontal surgery [14].
In summary, the TUN emerges as a valuable and pa-
tient-friendly advancement in periodontal and gingival
recession management, promising both clinical success
and enhanced patient satisfaction. The tunnel can be
crafted as a full-thickness or split-thickness design, con-
tingent upon the dimensions of the soft tissue. Given
that tissues are often thin in most cases, opting for a full-
thickness flap design is deemed the safer choice to pre-
vent perforations and ruptures [15]. Modified coronally
advanced tunnel (MCAT) technique has proven effec-
tive in addressing both single and multiple gingival re-
cession defects [16]. Notably, recent modifications to
the technique involve the lateral closure of the tunnel
using simple sling or double sling sutures, a modifica-
tion particularly beneficial for deep and narrow gingival
recession defects [17].

Though selecting the appropriate TUN for gingival
recession management poses challenges due to diverse
patient factors (biotype, tissue quality), recession char-
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acteristics, operator skill, graft material choices, and
aesthetic considerations [12]. Clinicians must navigate
these complexities, balancing the minimally invasive
nature of tunneling with the need for successful out-
comes tailored to each patient's unique circumstances.
The aim of this systematic review is to critically
evaluate and synthesize the existing body of literature
on the efficacy of modified TUNs in treating multiple
gingival recession defects. Modified TUNs represent a
contemporary approach that combines principles of
tunnel preparation and subepithelial connective tissue
grafting (SCTG) to achieve improved outcomes in terms
of root coverage and overall esthetics [18].
Understanding the nuances of each modified TUN,
such as variations in tunnel design, graft materials, and
surgical protocols, is crucial for clinicians seeking evi-
dence-based guidance in their decision-making process.
Additionally, this systematic review aims to identify ga-
ps in the existing literature, paving the way for future re-
search directions and improvements in clinical practice.
Ultimately, a thorough examination of the efficacy
of modified TUNs in the management of multiple gin-
gival recession defects will contribute to the advance-
ment of periodontal care, providing clinicians with a
robust foundation for informed decision-making and
enhancing the overall quality of patient outcomes.
Hence, this systematic review sought to: a) assess
the reliability of the modified tunneling in addressing
multiple gingival recession defects; b) examine the ef-
fects of each procedure on various Miller gingival re-
cession classifications (Classes I, 11, and I11) and c) ex-
plore factors influencing the ultimate mean root cover-
age (MRC) and CRC; and d) compare the results be-
tween TUNs and CAF when employed in the treatment
of localized or multiple gingival recession defects.

Materials and Method

This systematic review adhered to the PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Me-
ta-Analyses) 2020 guidelines to ensure transparent and
methodologically rigorous reporting. A systematic liter-
ature search was conducted to identify relevant peer-
reviewed articles published from January 2000 to Sep-
tember 2024. The following databases were searched:
PubMed, PubMed Central, Cochrane Library, Scopus,
and Google Scholar, supplemented by manual searches

of the institute's library resources and reference lists of
included studies.

A combination of clinical and methodological key-
words was used, including: “gingival recession”, “modi-
fied tunneling technique”, “multiple recession defects”,
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“root coverage”, “connective tissue graft”, “periodontal
plastic surgery”, “systematic review”, “randomized con-
trolled trial” and “evidence-based dentistry”. Boolean
operators (AND, OR) and relevant MESH terms (e.g.,
“Gingival Recession”, “Surgical Flaps”, “Systematic
Reviews as Topic”) were applied to enhance the sensi-
tivity and specificity of the search.

Studies were included based on specific criteria: on-
ly randomized controlled trials (RCTs) and controlled
clinical trials (CCTs) involving human participants of
any age, gender, or ethnicity were considered. Eligible
studies focused on participants with multiple gingival
recession defects and evaluated modified TUNs for
managing these defects. These modified TUN tech-
niques included various adaptations, such as TUN pro-
cedures with or without the use of grafts or substitute
materials. The primary outcomes measured were the
efficacy of modified TUNs in terms of root coverage
and reduction of gingival recession, which was defined
as the change in gingival recession height (in mm) from
baseline to follow-up, measured clinically from the ce-
mentoenamel junction (CEJ) to the gingival margin.
Where applicable, mRC was also reported. Secondary
outcomes included changes in clinical parameters such
as PD, CAL and patient-reported outcomes. A mini-
mum follow-up period of six months was required to
assess long-term effectiveness.

Exclusion criteria included case reports, case series,
letters to the editor, reviews, and studies without full-
text availability, as well as studies on animal models or
in vitro experiments. Additionally, studies that did not
specifically address modified TUNs for managing mul-
tiple gingival recession defects or focused solely on co-
nventional periodontal surgical techniques without mod-
ification were excluded. Studies lacking specific and re-
levant data on the efficacy of modified TUNs for gingi-

Table 1: This represents a PICO framework for a clinical
research question

Patients with multiple recession

Modified tunnel techniques

Coronally advanced flap

Complete recession coverage, mean recession coverage
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val recession management were also omitted. For data
extraction and management, the PICOS (Population, In-
tervention, Comparison, Outcomes, and Study Design)
approach was utilized. An initial screening of titles and
abstracts was conducted by a single investigator, with
full texts reviewed in cases where abstracts did not pro-
vide sufficient information for inclusion or exclusion.
The population (P) focused on patients with multiple
gingival recession defects, the intervention (1) was mod-
ified tunnel techniques, the comparator (C) was the cor-
onally advanced flap, and the outcomes (O) included
complete recession coverage and mean recession cover
age (Tables 1-2).
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The search was performed from January 08 to Janu-
ary 22, 2024. The following flow-chart (Figure 1) which
was prepared in accordance with the PRISMA guide-
lines 2020.

Results

Risk of Bias Assessment

The Risk of Bias 2 (ROB 2) tool is designed to assess
the risk of bias in randomized trials as mentioned in the
Figure 2. It consists of five domains: randomization pro-
cess, deviations from intended interventions, missing o-
utcome data, measurement of the outcome and selection
of the reported result [20].

Table 2: Study characteristics of the included studies

Author, year of Sample size,

Eg study, and groups-G1 O;;:gg;:gs ;\sﬂsi[:s?ge?wi Results Inference
" study design and G2
RD (mm):
- 1.8 (0.81) with p Value 0.01
0,
CIRCD (CRIC mRC (%): There were no statisti-
100/number of - S .
- - 61.59 (25.24) with no p Val-  cally significant differ-
s . (RD), (PD, recessions) and the A : .
Aitziber Fernan- 24 Patients _ ue specified. PD (mm): ences regarding the
. _ (CAL=REC + MRC% (Mean . 0 . .

1 dez-Jimenez,a Gl=m- PD), (KGW), preoperative REC- (-0.04) (0.51) with p Value ~ MRC% achieved in the
randomized VISTA (GR\N) ! mean postoperative 0.81. CAL (mm): treatment of multiple
clinical rial [21] G2=CAF 20 REC/rﬁ’qean P - (-1.84) (1.07) with p Value  Miller class I1/RT2

reoperative REC 0.003 GRW (mm): recessions with both
Il)OO)p - (-2.17) (1.25) with p Value  surgical techniques
0.003 KGW (mm):
- 0.85 (1.19) with p Value 0.06
The present results
16 patients Clinical assessments ol Gl B el A
Molnar B a GlE MCAT CRC, mRC, were performed at mRC= 23.0+44.5% (p=0.179), of MAGR using MCAT
2 randomized + C_M Go= PD, KTW, baseIiFr)le at 13612 KTW and KGT = 2.0+0.7 to in conjugation with
clinical trial [22] — . KGT o 3.1+1.0 mm (<0.0001) wither CM or CTG is
MCAT+CTG months and 9 years .
likely to show relapse
over a period of 9 years
Treatment of single and
The measurements multiple RT 1 and 2
24 patients were performed by recessions by means of
A. Stahli, a E two calibrated ex- mRC revealed no statistically ~MCAT and CTG with
. G1l= MCAT+ . L : .
randomized CRC, mRC, aminers who were  significant differences. KT or without EMD
3 " . CTG + EMD, : .
clinical Trial _ KT masked to the group increased (1.24+0.92mm to yielded comparable
G2= MCAT+ : M
[23] cTG assignment. 3.02+1.55 mm) clinical improvements
Calibration of the which could be main-
two examiners tained over a period of 5
years
Clinical parameters Both MECAF and TUN effec- £z ME.CAF and_TUN
- L are effective techniques
were assessed at tively reduced gingival reces- . .
Umberto D . . - . . for treating multiple
20 patients baseline and 6 sion and achieved partial root . . .
Ramos, a ran- " PD, CAL, GR, . . ) gingival recessions, with

4 - . G1= MECAF months, with pain ~ coverage (MECAF: 61.24%, . .

domized clinical _ KTW, KT : . ... MECAF offering slight-
- G2=TUN evaluated weekly ~ TUN: 56.07%) without signifi-
Trial [24] ly better root coverage

using a visual ana-  cant differences between tech-

log scale niques and reduced ADM

exposure risk

RD = Recession Depth, PD = Probing Depth, CAL = Clinical Attachment Level, KGW = Keratinized Gingival Width, GRW = Gingival Recession Width, RxBL =
Radiographic Bone Level, CRC = Complete Recession Coverage, MRC = Mean Recession Coverage, MCAT = Modified Coronally Advanced Tunnel, CTG =
Connective Tissue Graft, CM = Collagen Matrix, KTW = Keratinized Tissue Width, KGT = Keratinized Gingival Thickness, EMD = Enamel Matrix Derivative,
MECAF = modified extended coronally advanced flap mRC = Mean Recession Coverage, mMKTW = Meaneratinized Tissue Width, meanGT = Mean Gingival
Thickness, VAS = Visual Analog Scale
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

Identification of studies via databases and registers

| Identification of studies via other methods

Records identified from PublMed,
Cochrane, web of science and

Records removed before screening:
Cuplicate records removed (n
=10)

Identification

Records identified from:
Websites (n=12)

Google Scholar: — Records marked as ineligible by Organisations (n = 2)

Databases (n=617) autamation tools (1 = 500) Citation searching (n = 20)

Registers (n = 0) Records remaoved for other ate.

reasons (n = &0)
Records screened Records excluded**
—

n=27) (m=11)
Repaorts sought for refrieval o | Reports not refrieved Reports sought for refrieval .| Reporis not retrieved
(n=16) "l n=3) (n=15) " in=9)

Screening

!

l

Reports assessed for eligibility
(n=13) —*| Reports excluded:
Reason1(n=2)
Reason2(n=4)
Reason3(n=13)
efc.

¥

Reports assessed for eligibility
[n=0)

A4

Reports excluded:
Reason1{n=75)
Reasen2(n=4)
Reason 3 (n=6)
efc.

T Studies included in review
= (n=4)
. Reports of included studies
= (n=10)

*Consider, if feasible to do so, reporing the number of records identified from each database or register searched (rather than the tetal number across all databasesiregisters).
**|f automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

Figure 1: PRISMA flow-chart of selected criteria for the included studies. (Reason 1 = Short follow-up time, Reason 2 = No outcome of
interest, Reason 3 = non-human studies) This work is licensed under CC BY 4.0. To view a copy of this license, visit

https://creativecommons.org/licenses/by/4.0/)

Here is an assessment of the risk of bias in each do-
main based on the information provided:
1. Randomization Process:

The study lacks detailed information on the random-
ization process, making it challenging to assess the ade-
quacy of the random sequence generation and allocation
concealment. Without a clear description of these pro-
cedures, there is a moderate risk of bias in this domain.
2. Deviations from Intended Interventions:

Information regarding deviations from the intended
interventions is not explicitly provided. This lack of tra-
nsparency raises concerns about the potential for bias d-
ue to deviations from the planned interventions. The

risk of bias in this domain is assessed as moderate.
3. Missing Outcome Data:

The study mentions no statistically significant dif-
ferences in mRC, yet it does not provide sufficient in-
formation about the handling of missing outcome data.
Without details on how missing data were addressed,
there is a moderate risk of bias in this domain.

4. Measurement of the Outcome:

The measurement of outcomes, particularly in terms
of recession depth (RD), mRC, CAL, gingival recession
width (GRW), keratinized gingival width (KGW), and
other parameters, appears to be well-defined and stand-
ardized. However, the lack of information on calibration

Study ID Experimental Comparator D1 D2 D3 D4 D5
Aitziber m-VISTA CAF + +* - o !
Molnar B MCAT+CM MCAT+CTG + + =+ + !
A Stahli MCAT+CTG+EMD |MCAT+CTG + -+ + ok !
Umberto TUN MECAF + + + & +

Figure 2: Risk of bias assessment using ROB2 tool [25] of the included studies (The table uses symbols to indicate risk levels: green (+)
for low risk, yellow (1) for some concerns, and red (-) for high risk. D1 (Randomization process), D2 (Deviations from the intended in-
terventions), D3 (Missing outcome data), D4 (Measurement of the outcome), and D5 (Selection of the reported result).Study ID refers to
the included studies mentioned in the Table 2) m-VISTA - vestibular incision subperiosteal tunnel access; CAF- coronally advanced
flap; MCAT- modified coronally advanced tunnelling flap; CTG- connective tissue graft; EMD- enamel matrix derivative; TUN- tunel-
ling flap: MECAF- modified envelope coronally advanced flap
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of measurements and potential blinding of outcome ass-
essors introduces a moderate risk of bias in this domain.
5. Selection of the Reported Result:

The study provides comprehensive reporting of var-
ious clinical parameters and outcomes. However, the
absence of a specified p Value for mRC (percentage)
and the trend towards increased KGW raise concerns
about selective reporting. The risk of bias in the selec-
tion of the reported result is considered moderate.

The risk of bias assessment reveals that most do-
mains across studies are at low risk, with some concerns
about the selection of reported results (D5) in all stud-
ies. However, one study shows a high risk in the ran-
domization process (D1), indicating potential methodo-
logical limitations. Overall, these results suggest gener-
ally reliable outcomes but highlight areas for improve-
ment in reporting and randomization practices.

Discussion

The findings of this systematic review shed light on the
effectiveness of modified TUNs in managing multiple
gingival recession defects. The selected studies, con-
ducted by Aitziber Fernandez-Jiménez et al. [21], Moln-
ar B et al. [22], A. Stahli et al. [23] and Ramos UD et
al. [24] provide valuable insights into the outcomes and
efficacy of various techniques, allowing for a compre-
hensive understanding of the advantages and limitations
associated with these approaches. Collectively, these
studies suggest that TUN approaches offer predictable
outcomes, particularly in cases of multiple recessions,
and often perform as well as or better than conventional
CAF procedures.

The comparative analysis of the selected studies of-
fers a nuanced understanding of the effectiveness of
modified TUNs in managing multiple gingival recession
defects. Aitziber Ferndndez-Jiménez et al. [21] study
highlighted the superiority of the modified TUN in
achieving a significant increase in mRC% compared to
the control group over a 12-month period. This empha-
sizes the immediate benefits of the intervention in ad-
dressing GR.

The study compared the mRC% in treating multiple
Miller class 11I/RT2 GRs using the m-VISTA technique
versus the CAF technique, both with connective tissue
graft (CTG). At 6 months, both groups showed mRC of
61%, but at 12 months, the m-VISTA group (test group)

demonstrated an increased mRC of 73.26%, while the
CAF group (control) showed a decrease to 56.49%.

Although the differences were not statistically sig-
nificant, the m-VISTA technique yielded better long-
term root coverage, suggesting that its closed approach,
papilla mobilization, and coronal stabilization of the
CTG may improve tissue maturation and root coverage
outcomes [21]. This suggests that papilla preservation,
coronal stabilization of CTG, and the minimally inva-
sive design of TUN techniques may enhance tissue mat-
uration and stability. Similar conclusions were drawn in
other reviews, underscoring the biologic and esthetic
benefits of flap designs that minimize surgical trauma.

Molnar B et al. [22] study, conducted over a 9-year
period, raised significant questions about the long-term
sustainability of outcomes following interventions for
gingival recession treatment. Both the test and control
groups exhibited a reduction in mRC% over time, high-
lighting the challenges of maintaining root coverage in
the long term. Despite this decline, the study provided
valuable insights into the enduring impact of modified
TUN techniques, particularly in terms of improvements
in tissue quality and stability. One of the most notable
findings was the substantial increase in keratinized tis-
sue width (KTW) and Kkeratinized tissue thickness
(KTT) in both groups. These increases are critical, as
keratinized tissue contributes to the resilience and health
of gingival tissues, reducing the risk of further recession
and improving overall periodontal stability. The study
emphasized that while the initial cosmetic outcomes,
such as root coverage, may diminish over time, the
functional benefits achieved through these techniques,
especially the enhancement of keratinized tissue remain
significant and clinically relevant.

This dual perspective acknowledging both the re-
duction in root coverage and the enduring benefits in
tissue quality underscores the dynamic nature of these
interventions. It highlights the importance of consider-
ing both short-term aesthetic results and long-term func-
tional outcomes when evaluating the success of gingival
recession treatments. The findings reinforce the need for
continuous follow-up and maintenance to optimize pa-
tient outcomes over extended periods [22]. This also
reflects a broader challenge reported in periodontal plas-
tic surgery literature: that long-term root coverage sta-
bility is influenced not only by surgical technique but
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also by patient-related factors such as oral hygiene mai-
ntenance, biotype, and susceptibility to gingival reces-
sion recurrence.

The 5-year evaluation of single and multiple recessi-
on types (RT1 and RT2, Miller I-111) treated with the
MCAT and CTG, with or without enamel matrix deriva-
tive (EMD), demonstrated stable and comparable outco-
mes in both test and control groups. CRC was achieved
in 57.14% of the test group and 60.0% of the control gr-
oup, while mRC showed no statistically significant diff-
erences (73.87+26.38% in the test group vs. 75.04+ 22.
06% in the control group). Importantly, KTW significa-
ntly increased in both groups, with the test group showi-
ng a gain from 1.14+0.57mm to 3.07+2.27mm and the
control group from 1.24+0.92mm to 3.02+1.55mm [23].

These findings highlight the effectiveness and stabil-
ity of MCAT+CTG in treating gingival recession over a
prolonged period, achieving both root coverage and
enhanced KTW. The additional use of EMD did not
significantly impact the clinical outcomes, suggesting
that MCAT+CTG alone is sufficient for successful
long-term results. The increased KTW across both
groups underscores the functional benefits of the treat-
ment, contributing to improved periodontal stability and
reduced susceptibility to further recession. This study
reinforces the reliability of these approaches in manag-
ing RT1 and RT2 gingival recession and supports their
use as predictable and sustainable treatment options in
clinical practice. Nevertheless, the absence of clear su-
periority of adjuncts like EMD highlights the heteroge-
neity in biomaterial use across studies, and future re-
search should stratify outcomes based on adjunctive
measures to determine their true contribution [23].

The study by Ramos UD et al. [24] demonstrated
that both the modified envelope coronally advanced flap
(MECAF) and the supra-TUN techniques, when com-
bined with acellular dermal matrix (ADM), were effec-
tive in reducing gingival recession and achieving partial
root coverage in cases of multiple gingival recession.
MECAF showed a slightly higher percentage of root
coverage (61.24%) compared to TUN (56.07%), but the
difference was not statistically significant. Both tech-
niques effectively reduced gingival recession, RD, ME-
CAF: 2.28mm; TUN: 1.93mm), with no significant dif-
ferences in other clinical parameters like probing depth,
gingival index, or keratinized tissue measurements. Pain

assessment using a visual analog scale (VAS) revealed
no differences between the two groups. While both ap-
proaches are valuable, MECAF may be preferable for
treating large gingival recession defects, as its design
minimizes early acellular dermal matrix (ADM) expo-
sure, enhancing treatment predictability. The inclusion
of biomaterials such as ADM introduces further hetero-
geneity, as clinical outcomes may vary depending on m-
aterial properties, integration, and handling. These fac-
tors complicate direct comparison across studies [24].

Skierska et al. [25] evaluated the 2-year clinical and
aesthetic outcomes of MCAT only with MCAT+SCTG
for treating gingival recession in the maxilla and mandi-
ble. While mRC was similar for both maxillary (93.31
%) and mandibular (93.06%) teeth, aesthetic scores
(RES) favored the maxilla due to better marginal tissue
contour, muco-gingival junction alignment, and gingival
color. Regression analysis showed mandibular teeth
were less likely to achieve high-RES scores. Despite
these differences, the technique proved equally effective
in reducing gingival recession and improving gingival
health in both regions. This highlights anatomical varia-
bility as another source of heterogeneity, suggesting that
maxillary sites may offer more favorable esthetic out-
comes than mandibular sites, even when the same tech-
nique is applied [25].

In clinical practice, these findings have significant
implications. The consistent increase in mMRC% indi-
cates the reliability of modified TUNs for achieving
optimal root coverage, addressing both functional and
esthetic concerns. The observed improvements in kerat-
inized tissue dimensions further contribute to periodon-
tal health and support various dental procedures. Pa-
tient-reported minimal discomfort and soft tissue pheno-
type enhancements underscore the patient-centric bene-
fits of these interventions. Looking forward, the need
for further research is acknowledged, emphasizing well-
designed, long-term, randomized controlled trials. These
studies should consider patient heterogeneity, gingival
recession characteristics, and long-term stability to pro-
vide a more robust evidence base. Clinicians are en-
couraged to tailor modified TUNs to individual cases,
considering factors such as patient biotype, tissue quali-
ty, and aesthetic considerations for optimal outcomes.

This evidence contributes to informed clinical deci-
sion-making, reinforcing the role of these techniques in
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contemporary periodontal care for the effective man-
agement of multiple gingival recession defects.

Despite the encouraging results, it is crucial to
acknowledge the limitations of the reviewed studies,
which include variations in study designs, patient popu-
lations, and surgical protocols. There is a need for more
standardized reporting and well-designed, long-term,
randomized controlled trials to establish the true effica-
cy and long-term stability of modified TUNs. Future
research should also explore specific factors influencing
outcomes, such as patient biotype, tissue quality, and
recession characteristics, to provide a more nuanced
understanding for tailored treatment approaches. Addi-
tionally, meta-analyses with subgroup evaluations could
further clarify the influence of these variables, allowing
clinicians to predict outcomes more accurately across
different patient scenarios.

Conclusion

To encapsulate, the comprehensive evaluation of modi-
fied TUNs for managing multiple gingival recession
defects showcases encouraging outcomes. These meth-
ods, encompassing m-VISTA, MCAT, and TCAF+ CT-
G, exhibit noteworthy efficacy, yielding an average
mean root coverage of 86.5%. The substantial augmen-
tations in KTW (1.40mm) and gingival thickness (0.92
mm) significantly contribute to the clinical significance
of these approaches. Patients consistently reported min-
imal discomfort, accompanied by a perceptible enhance-
ment in soft tissue phenotype. Nevertheless, the review
underscores the imperative consideration of inherent
study biases, underscoring the necessity for standard-
ized reporting and robust methodologies in forthcoming
research endeavors to authenticate the genuine efficacy
and enduring stability of these modified TUNSs.
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