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ABSTRACT

Background: Gingival recession type 2 (RT2) is characterized
by the gingival recession associated with loss of interproximal
attachment. The interproximal attachment loss is less than or
equal to the buccal attachment loss. Various surgical strategies,
such as connective tissue grafts (CTG) and coronally advanced
flaps (CAF), were employed to deal with this situation. However,
the best technique remains controversial. The present study
aimed to evaluate and compare the efficacy of different surgical
techniques for treating RT2 gingival recessions, focusing on
root coverage, clinical attachment level (CAL) gain, keratinized
tissue width (KTW) increase, and patient-reported outcomes.
Methods: Thirty participants with RT2 gingival recession were
randomly assigned to 3 groups: Group A (CTG alone), Group
B (CAF alone), and Group C (CTG+CAF). The outcome was
assessed at baseline and six months post-surgery. Results: The
combined technique (Group C) obtained the superior effects
with 82.5% root coverage, a CAL gain of 2.8 mm, and a KTW
increase of 1.8 mm. Group A and Group B confirmed 75.3%
and 68.7% root coverage, CAL gain of 2.4 mm and 2.1 mm, and
KTW increases of 1.5 mm and 1.2 mm, respectively. Patient-
reported aesthetic satisfaction turned into highest in Group
C. Statistical analysis indicated significant differences in results
between the groups (p < 0.05). Conclusions: The combination
of CTG and CAF offers the best clinical outcomes and patient
satisfaction in treating RT2 gingival recessions. These results
support the approval of combined surgical strategies as the
ideal technique for treating complex gingival recessions.
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INTRODUCTION

The treatment of RT2-related gingival recession remains a
complicated and evolving mission in periodontal surgery
[1]. Recession Type 2 (RT2) is defined as gingival recession
characterized by loss of interproximal attachment. The
interproximal attachment loss was less than or equal to the
buccal attachment loss (measured from the buccal CEJ to
the depth of the buccal pocket) [1]. This poses demanding
situations for oral hygiene and influences the quality of life
through compromising aesthetics [2]. The Cairo classification
categorizes recession based mainly on interdental CAL
measurement [1]. RT2 recessions are particularly difficult,
lacking attached gingiva between the tooth and exhibiting
bone loss, complicating whole root coverage. Gingival
recession results from elements like periodontitis, trauma from
brushing, orthodontic treatment, thin gingival phenotype and
aberrant frenal attachment [3,4]. Exposed roots compromise
aesthetics, and cause caries, and hypersensitivity issues.
Losing attached gingiva compromises the periodontium’s
protective barrier, increasing susceptibility to further recession
and disease [2]. Class Ill recession beyond the mucogingival
junction with interdental tissue/bone loss. This kind was
proved complicated to deal with completely because of
inadequate interdental papillae for tissue regeneration [2].

Different surgical modalities target recession, and each has
its strengths, limitations, and acceptable scenario. The main
options for treating gingival recession are soft tissue grafts,
coronally advanced flaps (CAFs), and combinations of both
[5]. Connective tissue grafts (CTGs) and xenogeneic matrices
increase tissue volume and promote coverage but are
associated with palatal donor morbidity and complications
[6]. Methods such as CAFs and tunneled CAFs restore tissue
coronally, and show promising results but require keratinized
tissue and appropriate handling skills [7,8]. In complex
Class Il cases, the combination of CTGs and CAFs utilizes
the advantages of each option - structural support and
regeneration and positional advantages - to deliver results
such as coverage, increase keratinized tissue width and
aesthetic [5,9].

The purpose of this study is to assess the efficacy and long-term
effects of different surgical procedures for the management of
RT2 gingival recessions. Specifically, the objectives are: 1. To
examine the effectiveness of soft tissue grafts like connective
tissue grafts (CTGs). 2. To assess the overall performance of
coronally advanced flaps (CAFs) and their variations, which
include tunneled CAFs, in treating RT2 recessions. 3. To

investigate the possible advantages of combining techniques
of CTGs with CAFs for complicated recession cases. 4. To
assess the impact of those interventions on patient-reported
outcomes consisting of aesthetics, comfort, and overall
satisfaction.

SUBJECTS AND METHODS

This study aims to evaluate the efficacy of different surgical
techniques for treating RT2 gingival recessions (Figure
1) through a randomized controlled trial (RCT). Thirty
participants with RT2 gingival recessions have been randomly
allocated to three groups to evaluate outcomes. Participants
had been selected primarily based on inclusion criteria
focused on periodontal health and oral hygiene. Those with
situations affecting outcomes or prior surgery in the same
site were excluded. Randomization was stratified to make
certain balanced distributions among groups and locations.
Ten subjects each were randomized to connective tissue
graft (CTG), coronally advanced flap (CAF), or a combination
technique using both strategies. Group assignments aimed
to help precisely compare interventions head-to-head
with controls. Standardized preoperative assessment and
postoperative care protocols had been administered to reduce
variability: CTG alone involved creating a partial-thickness
flap and securing an autograft harvested from the palate. This
aimed to reinforce tissue for coverage without complete root
coverage.

In CAF alone, a horizontal incision was made at the gingival
margin with two vertical incisions past the mucogingival
junction. The flap becomes coronally positioned and sutured
over defects to reposition tissue. Careful raising and securing
enhance outcomes, however, is based on adequate keratinized
width. For the combined approach, a CTG was positioned after
flap elevation and secured. The coronally advanced flap was
then coronally repositioned and sutured over the augmented
area. This capitalized on regenerative and positional benefit
to maximize complex case outcomes. Primary and secondary
outcomes were evaluated at preferred intervals. As the
primary outcomes, percentage of root coverage at six months
post-surgery was measured to examine efficacy. Secondary
outcomes like clinical attachment levels, keratinized tissue
discomfort, and

gain, patient-reporting on aesthetics,

satisfaction offer a complete assessment of outcomes.

This RCT study design, with nicely defined inclusion/exclusion

standards, randomization scheme, and standardized

approaches, provided controls essential to carefully examine
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three  groups’ approaches for managing RT2 gingival provides more desirable knowledge of the treatment’s efficacy
recessions. Evaluating a couple of consequences longitudinally  over the years.

Figure 1. RT2 gingival recessions related to lower right and left central incisors

Data Collection and Analysis RESULTS
Data Collection Participant Demographics and Baseline Characteristics

Two impartial examiners who were blinded to the group Atotal of 30 patients with RT2 gingival recession were enrolled
assignments completed all measurements. Calibration has in this study.The participants were randomly assigned to three
been completed to assure inter-examiner reliability. treatment groups:

Statistical Analysis 1) Group A: Connective Tissue Graft (CTG) alone,

Descriptive statistics for demographic and clinical 2) Group B: Coronally Advanced Flap (CAF) alone, and

characteristics.
3) Group C: A combination of CTG and CAF.

- Paired t-test to compare pre-and post-treatment results
Baseline demographic and clinical characteristics are shown

within groups.
in Table 1.

« ANOVA to compare results among groups.

«  Ap-value < 0.05 is considered statistically significant.

Table 1. Baseline Demographic and Clinical Characteristics

Group A Group B Group C

Characteristic (CTG) (CAF) (CTG + CAF) Total
Number of patients 10 10 10 30
Age (mean * SD) 45+ 12 43+11 46 10 44.7+11.0
Gender (M/F) 5/5 6/4 4/6 15/15
Maxillary Incisors 5 5 5 15
Mandibular Incisors 5 5 5 15
Recession Depth (mm) 3.2+05 3.0+0.6 31+04 3.1+0.5
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Figure 2 provide insights into participants traits throughout
the 3 treatment groups in this clinical trial. Regarding age
distribution, the groups have proven similarities based on
mean and standard deviation statistics. Specifically, Groups A,
B and C had mean ages of approximately 45, 43 and 46 years
respectively, indicating age became balanced among groups.
Standard deviations were additionally similar between

groups, suggesting ages were similarly spread within every

sample. Figure 3 shows recession depth distribution, whilst
the approach differed barely between groups—with Group
A at 3.2 mm, Group B at 3.0 mm, and Group C at 3.1 mm on
average—the same Standard deviations have been relatively
small. This implies that recession severities tended to be
steady inside each group.

Age distribution
5 50
@ 40
Z 30
10
ﬂ L
Group A Group B  Group C Total
(CTG) (CAF) (CTG+CAF)
Groups

Figure 2. Mean age distribution among groups.

Recession depth distribution

Recession depth {(mm)
O R kW s

Group A& Group B Group C Total
(CTG) (CAF) (CTG+CAF)
Groups

Figure 3. Mean age distribution among groups.

Primary Outcome: Root Coverage

The primary outcome of the study was the percentage of root
coverage achieved at six months post-surgery. As shown in

Table 2, Group C (CTG+CAF) showed the highest mean of root
coverage at 82.5%, followed by Group A (CTG) at 75.3% and
Group B (CAF) at 68.7%. The differences between the groups
was statistically significant (p = 0.03).

Table 2. Root Coverage at 6 Months Post-Surgery

Group

Root Coverage (%) Standard Deviation p value
Group A (CTG) 75.3 10.2
Group B (CAF) 68.7 12.4
Group C (CTG + CAF) 82.5 8.7 0.03*

*Statistically significant (p < 0.05)

Citation: Abdulmatlob MA, et al. (2024). Surgical Techniques for Treating RT2-Associated Gingival Recession: A

Randomized Controlled Clinical Trial. Medical Research. 3(1):13.

DOI: https://doi.org/10.35702/mrj.10013



Abdulmatlob MA, et al.

The outcomes provide proof that augmenting CAFs with
CTGs is clinically more beneficial compared to single
modalities for addressing RT2 recessions. By combining the
regenerative capacities and coronal repositioning capability
simultaneously, the dual technique appeared best at attaining
and keeping root coverage six months post-surgically. This
aligns with the speculation that combining strategies ought
to maximize profit in complicated cases.

Secondary Outcomes
Clinical Attachment Level (CAL) Gain

The gain in clinical attachment level (CAL) was another critical
outcome measured at 6 months post-surgical. As revealed
in Table 3, Group C (CTG + CAF) showed the highest CAL
gain (2.8 mm), followed by Group A (CTG only) showed 2.4
mm gain and Group B (CAF only) showed 2.1 mm gain. The
differences among groups were statistically significant (p =
0.04), indicating better results with the combined technique
(Table 3).

Table 3. Clinical Attachment Level Gain at 6 Months Post-Surgery

Group CAL Gain (mm) Standard Deviation p value
Group A (CTG) 2.4 0.6
Group B (CAF) 2.1 0.7
Group C (CTG + CAF) 2.8 0.5 0.04*

*Statistically significant (p < 0.05)

Keratinized Tissue Width (KTW) Increase

Theincreaseinkeratinized tissue width (KTW)wasalsoassessed
at 6 months. Group C demonstrated the highest increase in

KTW (1.8 mm), followed by Group A (1.5 mm) and Group B (1.2
mm). These differences were statistically significant (p=0.02),
suggesting that the combined approach enhances the width
of keratinized tissue more effectively (Table 4).

Table 4. Keratinized Tissue Width Increase at 6 Months Post-Surgery

Group KTW Increase (mm) Standard Deviation p-value
Group A (CTG) 1.5 0.5
Group B (CAF) 1.2 0.4
Group C (CTG + CAF) 1.8 0.3 0.02*

*Statistically significant (p < 0.05)

Patient-Reported Outcomes

Patient-reported outcomes provide meaningful insight
concerning great life impacts. This study assessed aesthetic
satisfaction and discomfort at six months post-operative
using a validated visual analog scale (VAS). According to Table
5, Group C reported the highest aesthetic satisfaction (8.6),
followed by Group A (8.2) and Group B (7.8). This modest result
indicates that patients perceived relatively higher aesthetics
from the dual technique on average. Discomfort levels were
also compared. While Group C had the lowest reported VAS

was3.2 on average, compared to 3.5 and 3.8 in Groups A and B

respectively. Although the differences in aesthetic satisfaction
approached statistical significance (p = 0.05), they were not
significant for discomfort levels (p = 0.06). This implies that
while all three techniques gave very similar post-operative
comfort in healing and performance over time, participant-
focused outcomes point positively to the combination
surgical regimen. Six months later, participants were quite
pleased aesthetically with the combined technique, despite
the fact that there was no significant difference in long-
term pain or discomfort. Furthermore, the data support the
apparent clinical findings, demonstrating benefits not just for
anatomical restoration but also for reported quality of life.
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Table 5. Patient-Reported Outcomes at 6 Months Post-Surgery

Group C

Outcome Measure Group A (CTG) Group B (CAF) (CTG + CAF) p value
Aesthetic Satisfaction (VAS) 8.2 7.8 8.6 0.05
Discomfort (VAS) 3.5 3.8 3.2 0.06

DISCUSSION

The present study aimed to evaluate and compare the efficacy
of different surgical techniques for treating RT2 gingival
recessions. The results showed that the combination of CTG
and CAF yields superior clinical outcomes as compared to
either approach alone. Specifically, the combination approach
carried out more root coverage, CAL gain, and KTW increase,
along with improved patient reported aesthetic satisfaction.
These outcomes are in line with the cutting-edge literature
and underscore the significance of using a comprehensive
technique to address complicated gingival recession cases.

The main outcome of root coverage in this study showed
that the combination method (CTG+CAF) had a mean root
coverage of 82.5%, considerably higher than CTG alone
(75.3%) and CAF alone (68.7%). These results agree with
those reported by Ferndndez-Jiménez et al. (2021) in their
“systematic review and meta-analysis’, which highlighted that
combined surgical approach generally tend to offer higher
root coverage results in RT2 gingival recessions [5]. Similarly,
Elena et al. (2024) in their randomized clinical trial as well
observed that combining a “xenogeneic collagen matrix”
with CAF yielded improved root coverage in comparison to
the usage of either approach alone [9]. The present study also
revealed a considerable CAL gain across all groups, with the
combined approach displaying the maximum improvement
(2.8 mm). This is consistent with the findings of Rothen et al.
(2022), who suggested considerable CAL improvements whilst
using subepithelial connective tissue grafts in combination
with CAF for treating RT2 recessions. The improved CAL gain
achieved with the combination approach can be attributed to
the synergistic effect of the graft offering structural support
and the flap facilitating the most efficient positioning and
healing [10].

Regarding KTW it became markedly higher in the combined
group (1.8 mm) in comparison to the other groups. This agrees
with the findings of Gonzdalez-Febles et al. (2023), who proved
that the tunneled CAF method with connective tissue grafts

considerably enhances the width of keratinized tissue [11]. The
adequate KTW is essential for long-term periodontal health, as
it presentsastrongandresilient gingival margin less vulnerable
to recession [12]. Patient-reported outcomes indicated the
very best aesthetic satisfaction with the combined technique.
This finding is supported by Fernandez-Jiménez et al. (2024),
who noted that patients treated with combined surgical
techniques stated higher satisfaction as a result of better
aesthetic outcomes and reduced postoperative pain. The
significance of aesthetic satisfaction can't be overstated, as
it directly impacts patient compliance and overall treatment
success [13].

Therefore, the superior results revealed with the combined
CTG and CAF approach propose that this technique should
be considered the gold standard for treating RT2 gingival
recessions. The more desirable root coverage, CAL gain, and
KTW increase offer both functional and aesthetic benefits,
which are critical for patient satisfaction and long-term
periodontal stability.

To attain the best clinical results, clinicians must understand
how to use combined techniques to enhance therapeutic
outcomes. The findings of this study support the creation of
standardized clinical procedures that include a combination of
surgical approaches for treating complex gingival recessions.
This would ensure uniformity in clinical practice and improve
patient outcomes. As Obiechina (2020) highlights, consistent
protocols serve to reduce variability in treatment outcomes
and improve the predictability of surgical operations [2].

The high levels of patient satisfaction found in this study
emphasize the significance of patient education and informed
consent. Patients should be aware of the benefits and risks
associated with different surgical techniques. Providing
thorough information assists patient to make educated
decisions and establishes realistic expectations, which is
crucial for achieving high satisfaction rates [14,15].

While this study has some useful insights, it is not without
limitations. The sample size of 30 patients, while appropriate
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for a preliminary study, may be insufficient to generalize the
findings to a larger population. Furthermore, the six-month
follow-up period, while predictive of short-term outcomes,
provides little information on the long-term stability of the
surgical findings therefore, longer follow-up periods will
be scheduled for those patient. Future research with bigger
sample sizes and longer follow-up periods are required to
validate these findings and examine the treatment outcomes
long-term stability.

CONCLUSION

The findings of the current study highlight the superiority
of the integration of CTG with CAF in treating RT2 gingival
recessions. This combined technique yields higher clinical
outcomes in terms of root coverage, CAL gain, and KTW
increase, in conjunction with better patient satisfaction. These
results are aligned with the cutting-edge literature and assist
the adoption of combined surgical approaches for dealing
with complex gingival recessions.

Clinicians should remember to include these integrated
methods into their practice in order to improve treatment
the
development of standardized treatment protocols based only

outcomes and patient satisfaction. Furthermore,
on these data could improve uniformity and predictability
in clinical practice. Future studies should focus on long-
term outcomes, alternative substances, minimally invasive
techniques, and patient-centered techniques in order to

further expand the field of recession coverage.
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