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Abstract
Background: Peri-implant soft tissues are usually reduced when using a tissue
punch in flapless static computer-assisted implant surgery (s-CAIS). The purpose
of this article is to introduce a technique combining a minimally invasive guided
roll flap (GRF)with s-CAIS to enhance buccalmucosal thickness andmaintain peri-
implant soft tissues.
Methods: A surgical template is used to define a crest-centered de-
epithelialization window and to guide a palatal semilunar full-thickness pedicle
that is rolled into a mid-buccal tunnel and stabilized. Osteotomy and implant
placement are performed through the same template; the transmucosal profile
is supported by an immediate provisional restoration, a sealing socket abutment,
or an stock healing abutment. Clinical and volumetric outcomes were assessed
over a 12-month follow-up.
Results:At 12months, all implants demonstrated increasedbuccalmucosal thick-
ness and adequate keratinized mucosa width. Volumetric analysis confirmed soft
tissue volume augmentation compared to baseline. No vertical loss of adjacent
papillae was observed. Clinical parameters, including PPD and BOP, remained
stable, indicating maintained peri-implant health.
Conclusions: This technique demonstrates the feasibility of combining s-CAIS
with specific surgical approaches to potentially maintain or slightly improve peri-
implant soft tissues. It offers clinicians an alternative method to the soft tissue
punch, so the peri-implant soft tissues may be maintained or even augmented
in a minimally invasive way.
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Key points

∙ Static-computer assisted implant surgery integration: bridges the gap between
flapless implant surgery and soft tissue management/augmentation.

∙ Enhanced peri-implant soft tissues: combines s-CAIS andmodification of tissue
phenotype.

∙ Minimally invasive: reduced patient morbidity due to no need for additional
grafting donor sites.
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2 PEDRINACI ET AL.

Plain language summary

Dental implants placed with flapless guided surgery can sometimes reduce the
thickness of the surrounding peri-implant mucosa by the use of tissue punches.
Soft tissues are essential for long-term implant health and appearance. This arti-
cle presents a surgical approach that combines guided implant placement with a
soft tissue management technique that repositions the site peri-implant mucosa
to make it thicker instead of removing it. Using a surgical guide, the clinician
knows exactly where to reshape the soft tissue and also use the same guide
for implant placement. This minimally invasive approach helps to preserve or
even improve the gum tissues around implants while maintaining the benefits
of computer-guided surgery, potentially improving patient comfort and clinical
outcomes.

INTRODUCTION

Soft tissue management around dental implants is cru-
cial for both esthetic outcomes and long-term implant
success.1,2 The peri-implant phenotype encompasses
a soft tissue component, formed by the keratinized
mucosa width (KMW), mucosal thickness (MT), supra-
platform tissue height (SPTH); and an osseous component,
characterized by the peri-implant bone thickness
(PBT).3–5

MT plays a main role in esthetics and the long-term
peri-implant health. Moreover, inadequate MT is consid-
ered a risk factor for peri-implant soft tissue dehiscence
(PISTD),6,9 and can lead to the translucency of the trans-
mucosal prosthetic components, which could compromise
esthetic outcomes.7,8 Furthermore, PISTDs can lead to a
series of complications, including increased susceptibil-
ity to peri-implant diseases, and potentially compromising
long-term treatment outcomes.9,10

The importance of peri-implantmucosa around implants
was widely debated and is now largely recognized as a
relevant factor for peri-implant health and stability. The
lack of soft tissue thickness and KMW surrounding dental
implants has been strongly associated with compromised
peri-implant health.11 KMW of ≥ 2 mm around dental
implants helps reduce the risk and severity of peri-implant
mucositis, marginal bone remodeling, and patient discom-
fort during brushing.12

Thus, various techniques for soft tissue augmentation
have been described to address soft tissue deficiencies
around implants,13 including free gingival grafts (FGGs)14

and connective tissue grafts (CTGs).15 However, these
methods require donor sites,16 which can increase patient
morbidity and post-operative discomfort, and add com-
plexity to the surgical procedure.17,18 Recently, advance-
ments in digital dentistry and microsurgical techniques
have introduced new methods for addressing these chal-
lenges. The integration of 3D imaging, computer-aided
design and manufacturing (CAD/CAM), magnification, and
minimally invasive surgical approaches offer the potential
for more precise and less traumatic surgical procedures.19

Static computer-assisted implant surgery (s-CAIS) sig-
nificantly improves the accuracy of implant placement,20

and when indicated, it can be combined with a flap-
less approach. While several advantages regarding surgical
invasiveness and postoperative morbidity have been asso-
ciated with flapless implant placement, this technique
restricts access to the surgical site, thereby limiting the
ability to effectivelymanage the peri-implant soft tissues.21

When the flapless implant placement approach is used,
a circumferential incision is commonlymade to remove the
mid-crestal soft tissue at the implant site without a surgical
flap elevation, either with a rotatory tissue punchmounted
on a surgical handpiece, or a circumferential incision uti-
lizing a surgical blade. However, this approach inevitably
implies the removal of some supra-crestal soft tissue at the
implant site, often resulting in a reduction in width, or elim-
ination of the keratinized mucosa around the implant. In
addition, this procedure also leads to a reduction in MT—
which corresponds to a decrease in soft tissue volume—as
well as a reduction in the SPTH. This limitation can poten-
tially compromise the clinician’s ability to manage soft
tissues effectively, particularly in cases requiring further
augmentation or modification of the peri-implant mucosal
architecture.22,23 Therefore, it relies heavily on proper case
selection and must be carefully balanced with fundamen-
tal biological principles and surgical techniques.24,25 The
roll flap technique was originally introduced by Abrams in
1980, and has since evolved into an effective method for
soft tissue management around dental implants.26

The described technique aims to adapt the roll flap tech-
nique for integration with s-CAIS in a minimally invasive
manner. It combines computer-assisted implant placement
with a minimally-invasive microsurgical approach based
on a full-thickness pedicled rolled flap to increase the
peri-implant MT.

MATERIALS ANDMETHODS

This clinical technique article will describe aminimally inva-
sive guided roll flap (GRF) dedicated to s-CAIS. It is designed
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CLINICAL ADVANCES IN PERIODONTICS 3

F IGURE 1 Guided roll flap (GRF) on an Implant with immediate provisionalization (CASE 1). (A) De-epithelization area and incision outline using the
surgical guide. (B) GRF buccally sutured. (C) Surgical guide, healing abutment and suture. (D) Occlusal view implant provisional crown and buccal suture
of pedicle flap. (E) Frontal view. (F) Lateral view implant position. (G) Lateral view implant supported restoration. (H) Frontal view final restoration
12-month follow-up.

F IGURE 2 Guided roll flap (GRF) on an implant case with immediate provisionalization (CASE 2). (A) Baseline incision outline thanks to the surgical
guide. (B) De-epithelialization of the soft tissue with a high-speed round diamond burr. (C) Full-thickness flap elevation of the de-epithelialized GRF. (D)
GRF rolled into the buccal aspect and stabilized with horizontal mattress suture. (E) Buccal view. (F) Guided implant placement. (G) Occlusal view after
implant placement and GRF sutured. (H) Immediate implant loading provisionalization.

to be employed simultaneously to implant placement in
healed sites with minor soft tissue buccal deficiencies or
second-stage surgeries. In this technique, after implant
placement, an immediate implant supported restoration,
sealing socket abutment (SSA)27 or a conventional healing
abutment can be used to prevent the buccal roll flap from
collapsing.
Different clinical scenarios are described to showcase the

advantages and versatility of the GRF, including implant
placement with immediate implant-supported provisional-
ization (Figures 1 and 2) and implant placement combined
with a SSA (Figure 3) or a conventional healing abutment
(Figure 4). All patients were treated at the Harvard School of
Dental Medicine and signed an informed consent regard-
ing their participation in this investigation and to receive
the surgical treatment. They were all followed for at least
12 months.

Digital planning and site preparation

Prior to surgical treatment, patients undergo diagnostic
imaging using cone beam computed tomography (CBCT)
(3D dental imaging system, Veraviewepocs 3D R100, J.
Morita Mfg. Corp.) and intraoral scanning (IOS) (3D intrao-
ral scanner, TRIOS 3, 3Shape A/S). Both Digital Imaging
and Communication in Medicine (DICOM) and Standard
Tessellation Language (STL) files were imported into a
planning software (implant planning software, CoDiag-
nostix version 10.8, Dental Wings Inc.) where the dental
implants’ position was digitally planned according to the
Bio-Restorative approach.28 Then, a surgical template was
designed and exported into an STL file that was later
3D-printed (3Dprinter, Form3B, Formlabs Inc.) toperforms-
CAIS. Local anesthesiawas administeredusing 2% lidocaine
with 1:100,000 epinephrine.
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4 PEDRINACI ET AL.

F IGURE 3 Guided roll flap (GRF) on an implant case with sealing socket abutment (SSA) (CASE 4). (A) Preoperative occlusal image of the site. (B)
Incision outline using the surgical guide. (C) De-epithelialization of the soft tissue with a round diamond bur through the surgical guide. (D) Occlusal view
of the GRF sutured on the buccal aspect. (E) Static computer-assisted implant surgery. (F) Sealing socket abutment 8 weeks after implant
placement—occlusal view. (G) Peri-implant soft tissues at 8 weeks after SSA removal. (H) Lateral view of SSA + GRF emergence profile. (I) Frontal view.

F IGURE 4 Guided roll flap (GRF) on implant placement type 4 with stock healing abutment (CASE 3). (A) Preoperative occlusal image of the site. (B)
Incision outline guided by the surgical guide and 1 mm depth use of circular blade. (C) De-epithelization of outlined site. (D) Occlusal view of pedicle flap
(GRF) sutured buccally. (E) Static computer-assisted implant surgery. (F) Healing abutment contributing maintaining the GRF with the suture in the buccal
site.
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CLINICAL ADVANCES IN PERIODONTICS 5

De-epithelialization

Before proceeding with s-CAIS, the mid-occlusal aspect
of the edentulous crest is de-epithelialized using a
round fine diamond bur until light bleeding happened,
meaning that the subjacent connective tissue had been
reached. The exact area to de-epithelialize was precisely
guided by the same surgical template designed for implant
placement, to remove the epithelium only on top of the
implant preparation site (Figure 2C).

Incision design

A microsurgical blade was used to create a full thickness
semilunar incision around the palatal aspect, following
the inner contour of the sleeve of the surgical template
(Figure 2D). Afterward, the de-epithelialized area delimited
by the semi-oval incision was elevated with care using a
tunnelling instrument. This procedure facilitates access to
the alveolar crest for implant placement and soft tissue
management while preserving the adjacent papillae.

Full-thickness pedicle—elevation and
mobilization

Once the full-thickness pedicle was elevated, it was rolled
and extended into a small envelope created along themid-
buccal aspect of the edentulous ridge with a tunnelling
instrument to an extent equivalent to that of the de-
epithelialized surface. This approach allowed the occlusal
de-epithelialized pedicle to be tucked beneath the mid-
buccal mucosa of the edentulous site and stabilized with
a 6-0 polyamide external horizontal mattress suture gain-
ing additional buccalMT andpartially or fully correcting the
buccal soft tissue concavity (Figure 2F).

Implant placement

Once the implant was placed in a fully guided manner
according to themanufacturer’s guidelines (Figure 2I), pros-
thetic options may vary depending on the specific case
requirements.

Immediate loading

This approach involves maintaining a configuration of the
transmucosal complex using a provisional restoration on a
titanium base (Figures 1 and 2L).

Immediate sealing socket abutment

When immediate loading is not intended or possible due
to lack of primary stability, a SSA can be a useful option

(Figure 4G) The transmucosal profile can be predesigned to
guide soft tissuehealingduring the early stabilizationof the
emergence profile29 (Figure 3).

Stock sealing abutment

A conventional healing abutment can also be used tomain-
tain the newly gained soft tissue in the buccal aspect. This
method enables later implant-level impressions and further
modification of the transmucosal profile in future stages if
necessary (Figure 4).

RESULTS

The healing process was uneventful in all cases, with mini-
mal postoperative pain and swelling, and no signs of infec-
tion or flap dehiscence. At the final 12-month follow-up,
the peri-implant soft tissue exhibited increased thickness in
all cases and ≥ 2 mm width of keratinized mucosa around
the implant site.3 A volumetric analysiswith no comprehen-
sive quantitative analysis revealed that favorable outcomes
were observed comparing the postoperative intraoral scan
with the baseline using a specialized software, GOM Inspect
2019 (GOMGmbH) andGeomagic (D Systems) (Figures 5–7)
(see Appendix 1).

Notably, there was no loss of vertical height in the adja-
cent papillae, which is crucial for maintaining the natural
appearance of the gingival architecture. Clinical stability
was observed, with no changes in probing pocket depth
(PPD) andnobleedingonprobing (BOP), further underscor-
ing the health of the peri-implant tissues.

DISCUSSION

Following tooth extraction, significant morphological
changes occur during the healing process of the alve-
olar ridge.30 These changes can lead to combined
horizontal and vertical ridge atrophies, resulting in soft
tissue deficiencies that may compromise functional and
esthetic outcomes for implant placement.31 The described
technique was presented as a contributing method to
compensate for slight soft tissue horizontal deficiencies
through a minimally invasive microsurgical technique. The
findings of this clinical technique description article align
with those of other recent studies, which have demon-
strated that minimally invasive approaches to managing
hard and soft tissue can optimize peri-implant health and
stability.32

Several articles describe techniques for enhancing soft
tissue around edentulous and peri-implant sites. These
methods primarily aim to increase soft tissue volume using
pedicle flaps, FGGs, or CTGs. Among these approaches,
autogenous soft tissue grafting remains the preferred
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6 PEDRINACI ET AL.

F IGURE 5 (A–D) STL files alignment and superimposition for a 3D assessment of volumetric changes between baseline and 12 months CASE 3. (A)
Mean volumetric changes (mm) of the buccal contour from baseline to 12 months post-augmentation. (B) Linear dimensional changes (mm) of the
midfacial soft tissue contour from baseline to 12-month follow-up. (C) Profilometric analysis depicting thickness changes (mm) of the midfacial
peri-implant mucosa. (D) Volumetric changes of the midfacial contour from baseline to 12 months.

F IGURE 6 (A–C) STL files alignment and superimposition for a 3D assessment of volumetric changes between baseline and 12 months CASE 2. (A)
Mean volumetric changes (mm) of the buccal contour from baseline to 12 months post-augmentation. (B) Linear and (C) profilometric changes.

F IGURE 7 (A–C) STL files alignment and superimposition for a 3D assessment of volumetric changes between baseline and 12 months CASE 1. (A)
Mean volumetric changes of the view of the buccal contour from baseline to 12 months post-augmentation. (B) Profilometric and (C) linear analysis
depicting thickness changes of the midfacial peri-implant mucosa.

choice, as it is considered the gold standard due to
its reliability and long-term stability.17 Although multiple
approaches to reduce the invasiveness of palatal tissue har-
vesting have been proposed,33 the roll flap technique still
represents a valid alternative since it avoids palatal har-
vesting, while still enhancing the peri-implant mucosa with
autogenous tissue.
This technique utilizes the s-CAIS surgical template to

precisely identify the implant placement site, enabling a
minimally invasive de-epithelialization with a diamond bur.

This situation not only allows to increase the buccal soft
tissue volume but also contributes to the preservation of
adjacent papilla height.
Clinical studies demonstrate that achieving a min-

imum MT of 2 mm is crucial for preventing mucosal
discoloration and maintaining optimal esthetic out-
comes around implant-supported restorations. Therefore,
proper management of peri-implant mucosa plays a
crucial role in preventing complications.34 These inter-
ventions have also been shown to limit marginal bone
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CLINICAL ADVANCES IN PERIODONTICS 7

loss and reduce the incidence of BOP over the long
term.35

The innovative component of this technique lies in the
accurate placement of the roll flap exactly where the
implant will be inserted thanks to the digital planning and
s-CAIS. This modification offers some advantages over the
traditional roll flap techniques and regular flap procedures:
(1) it is minimally invasive and does not require an addi-
tional donor site; (2) de-epithelialization is performed only
in the targeted area; (3) the papillae are entirely preserved,
as they are not elevated during surgery; and (4) it enables
the use of a minor flap for access for implant placement
in sites where the flapless approach was previously con-
traindicated due to reduced keratinized tissuewidth (KTW);
and lastly (5) its design is reversible, if intraoperative compli-
cation arise or further augmentation procedures need to be
performed, the flap can be converted into a traditional flap
design without comprising primary closure of the surgical
site.
Furthermore, when using free autogenous soft tissue

grafts, it is essential to consider that shrinkage during heal-
ing may range from 25% to 45%.36 In contrast, the roll
flap technique, which maintains vascularization, typically
experiences less shrinkage, leading tomore stable results.37

Flapless approaches, often using tissue punches, offer
minimal invasiveness by sacrificing keratinized tissue (KT)
and soft tissue volume, potentially compromising long-
term outcomes. In contrast, the roll flap technique aims to
“recycle” the soft tissue on top of the implant, preserving
this volume for horizontal augmentation.While this roll flap
technique uses a CAD/CAM surgical template and therefore
could be considered more technique sensitive, it provides
greater control over the available soft tissue and reduces
the invasiveness of the surgery.
Managingperi-implant buccal deficiencies requires a sys-

tematic approach based on the PBT and the specific clinical
scenario. When PBT is insufficient or when bone grafts are
required for other purposes, bone augmentation proce-
dures are recommended.38 In cases where PBT is adequate,
soft tissue grafting options, including CTGs and soft tissue
substitutes, should be considered, and minimally invasive
flaps as the one proposed in this manuscript, can become a
valuable tool for clinicians.39

However, this technique also has limitations since it is pri-
marily indicated for mild to moderate soft tissue horizontal
deficiencies and may not be suitable for severe situations.
While the GRF can improve horizontal deficiencies and
maintain gingival margin levels, it does not significantly
improve interdental papillae levels. If additional buccal tis-
sue augmentation is required, the de-epithelized area can
be extended beyond the implant entry point towards the
palatal aspect to obtain a bigger flap, however its effect is
yet limited. Despite these limitations, it remains a valuable
tool for clinicians seeking to enhance peri-implant soft tis-
sue contours and thickness in suitable cases in a simple and
minimally invasive way, particularly when combined with
computer guided implant placement.

Although this technical description may be valuable for
clinicians in understanding the potential of this approach,
future well-designed prospective randomized clinical trials
are required to better evaluate this technique. Statistical
comparisons with other similar techniques described in the
literature are also necessary. The current digital analysis
serves only as a visual reference for case evaluation and
to facilitate interpretation of the results; however, it can-
not be considered an objective measure due to statistical
limitations.

CONCLUSIONS

This clinical technique description introduces a method
that integrates s-CAIS with a minimally invasive full-
thickness pedicle roll-flap design to enhance buccal peri-
implant soft tissue outcomes. Considering the limitations
of the described technique and the limitations of this arti-
cle, this approach demonstrates a straightforward method
for increasing buccal MT in mild and moderate soft tissue
horizontal deficiencies while implants are placed by s-CAIS.

AUTHOR CONTR IBUT IONS
Ignacio Pedrinaci: Conceptualization (lead); methodology
(lead); formal analysis (lead); investigation (lead); supervi-
sion (lead); writing—original draft (supporting); writing—
review and editing (lead). Javiera Casas: Writing—original
draft (lead); investigation (supporting); writing—review
andediting (equal).SamuelAkhondi:Writing—reviewand
editing (supporting). Javier Calatrava: Writing—review
andediting (supporting).DavidPalombo:Writing—review
and editing (supporting). Alejandro Lanis: Writing—
review and editing (supporting). German O. Gallucci:
Supervision (supporting); approval of final manuscript.

CONFL ICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

ORC ID
Ignacio Pedrinaci https://orcid.org/0000-0001-7438-
5044
Javiera Casas https://orcid.org/0009-0001-2574-0342
Samuel Akhondi https://orcid.org/0009-0000-6238-3236
Javier Calatrava https://orcid.org/0000-0002-8174-0937
David Palombo https://orcid.org/0000-0003-1732-1575
Alejandro Lanis https://orcid.org/0000-0003-0817-2053
GermanO.Gallucci https://orcid.org/0000-0001-6386-
594X

REFERENCES
1. Chackartchi T, Romanos GE, Sculean A. Soft tissue-related compli-

cations and management around dental implants. Periodontol 2000.
2019;81(1):124-138. doi: 10.1111/prd.12287

2. Esposito M, Maghaireh H, Grusovin MG, Ziounas I, Worthington
HV. Interventions for replacing missing teeth: management of
soft tissues for dental implants. Cochrane Database Syst Rev.
2012;2012(2):CD006697. doi: 10.1002/14651858.CD006697.pub2

 21630097, 0, D
ow

nloaded from
 https://aap.onlinelibrary.w

iley.com
/doi/10.1002/cap.70069 by H

arvard U
niversity, W

iley O
nline L

ibrary on [31/05/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-7438-5044
https://orcid.org/0000-0001-7438-5044
https://orcid.org/0000-0001-7438-5044
https://orcid.org/0009-0001-2574-0342
https://orcid.org/0009-0001-2574-0342
https://orcid.org/0009-0000-6238-3236
https://orcid.org/0009-0000-6238-3236
https://orcid.org/0000-0002-8174-0937
https://orcid.org/0000-0002-8174-0937
https://orcid.org/0000-0003-1732-1575
https://orcid.org/0000-0003-1732-1575
https://orcid.org/0000-0003-0817-2053
https://orcid.org/0000-0003-0817-2053
https://orcid.org/0000-0001-6386-594X
https://orcid.org/0000-0001-6386-594X
https://orcid.org/0000-0001-6386-594X
https://doi.org/10.1111/prd.12287
https://doi.org/10.1002/14651858.CD006697.pub2


8 PEDRINACI ET AL.

3. Avila-Ortiz G, Gonzalez-Martin O, Couso-Queiruga E, Wang HL. The
peri-implant phenotype. J Periodontol. 2020;91(3):283-288. doi: 10.
1002/JPER.19-0566

4. Tavelli L, Barootchi S, Avila-Ortiz G, Urban IA, Giannobile WV, Wang
HL. Peri-implant soft tissue phenotypemodification and its impact on
peri-implant health: a systematic review and network meta-analysis.
J Periodontol. 2021;92(1):21-44. doi: 10.1002/JPER.19-0716

5. Lanis A, Akhondi S, Pedrinaci I, Tavelli L, Puisys A. The influence of
abutment selection in the tridimensional implant position: considera-
tions for predictable implant restorative long-term outcomes. J Esthet
Restor Dent. 2025;37(4):860-871.

6. Mascardo KC, Tomack J, Chen CY, et al. Risk indicators for gingival
recession in the esthetic zone: a cross-sectional clinical, tomographic,
and ultrasonographic study. J Periodontol. 2024;95(5):432-443. doi:
10.1002/JPER.23-0357

7. Jung RE, Holderegger C, Sailer I, Khraisat A, Suter A, Hämmerle CH.
The effect of all-ceramic and porcelain-fused-to-metal restorations
on marginal peri-implant soft tissue color: a randomized controlled
clinical trial. Int J Periodont Restor Dent. 2008;28(4):357–365.

8. Monje A, Gonzalez-Martin O, Avila-Ortiz G. Impact of peri-implant
soft tissue characteristics on health and esthetics. J Esthet Restor Dent.
2023;35(1):183-196. doi: 10.1111/jerd.13003

9. Romandini M, Lima C, Pedrinaci I, Araoz A, Soldini MC, Sanz M.
Prevalence and risk/protective indicators of peri-implant diseases: a
university-representative cross-sectional study. ClinOral Implants Res.
2021;32(1):112-122. doi: 10.1111/clr.13684

10. Tavelli L, Barootchi S, Majzoub J, et al. Prevalence and risk indicators
of midfacial peri-implant soft tissue dehiscence at single site in
the esthetic zone: a cross-sectional clinical and ultrasonographic
study. J Periodontol. 2022;93(6):857-866. doi: 10.1002/JPER.21-
0402

11. Ramanauskaite A, Schwarz F, Sader R. Influence of width of kera-
tinized tissue on the prevalence of peri-implant diseases: a systematic
review andmeta-analysis. Clin Oral Implants Res. 2022;33(suppl 23):8-
31.

12. Perussolo J, Souza AB, Matarazzo F, Oliveira RP, Araujo MG. Influence
of the keratinized mucosa on the stability of peri-implant tissues and
brushing discomfort: a 4-year follow-up study. Clin Oral Implants Res.
2018;29(12):1177-1185. doi: 10.1111/clr.13381

13. Zucchelli G, Tavelli L, McGuire MK, et al. Autogenous soft tissue graft-
ing for periodontal and peri-implant plastic surgical reconstruction. J
Periodontol. 2020;91(1):9-16. doi: 10.1002/JPER.19-0350

14. Oh SL, Masri RM, Williams DA, Ji C, Romberg E. Free gingival grafts
for implants exhibiting lack of keratinizedmucosa: a prospective con-
trolled randomized clinical study. J Clin Periodontol. 2017;44(2):195-
203. doi: 10.1111/jcpe.12660

15. Rojo E, Stroppa G, Sanz-Martin I, Gonzalez-Martin O, Alemany AS,
Nart J. Soft tissue volume gain around dental implants using autoge-
nous subepithelial connective tissue grafts harvested from the lateral
palate or tuberosity area. A randomized controlled clinical study. JClin
Periodontol. 2018;45(4):495-503. doi: 10.1111/jcpe.12869

16. Tavelli L, Barootchi S, Stefanini M, Zucchelli G, Giannobile WV, Wang
HL.Woundhealing dynamics,morbidity, and complications of palatal
soft-tissue harvesting. Periodontol 2000. 2023;92(1):90-119. doi: 10.
1111/prd.12466

17. ZuhrO, BaumerD, HurzelerM. The addition of soft tissue replacement
grafts in plastic periodontal and implant surgery: critical elements
in design and execution. J Clin Periodontol. 2014;41(suppl 15):S123-
S142. doi: 10.1111/jcpe.12185

18. Stefanini M, Marzadori M, Sangiorgi M, Rendon A, Testori T, Zucchelli
G. Complications and treatment errors in peri-implant soft tissue
management.Periodontol 2000. 2023;92(1):263-277. doi: 10.1111/prd.
12470

19. Tommasato G, Piano S, Casentini P, De Stavola L, ChiapascoM. Digital
planning andbone regenerative technologies: a narrative review.Clin
Oral Implants Res. 2024;35(8):906-921. doi: 10.1111/clr.14267

20. Smitkarn P, SubbalekhaK,MattheosN, PimkhaokhamA. The accuracy
of single-tooth implants placedusing fully digital-guided surgery and

freehand implant surgery. J Clin Periodontol. 2019;46(9):949-957. doi:
10.1111/jcpe.13160

21. Naeini EN, Atashkadeh M, De Bruyn H, D’Haese J. Narrative review
regarding the applicability, accuracy, and clinical outcome of flap-
less implant surgerywith or without computer guidance. Clin Implant
Dent Relat Res. 2020;22(4):454-467. doi: 10.1111/cid.12901

22. Llamas-Monteagudo O, Girbes-Ballester P, Vina-Almunia J,
Penarrocha-Oltra D, Penarrocha-Diago M. Clinical parameters
of implants placed in healed sites using flapped and flapless
techniques: a systematic review. Med Oral Patol Oral Cir Bucal.
2017;22(5):e572-e581. doi: 10.4317/medoral.21897

23. Shakibaie B, Sabri H, Blatz MB, Barootchi S. Comparison of the
minimally-invasive roll-in envelope flap technique to the holding
suture technique in implant surgery: a prospective case series. J Esthet
Restor Dent. 2023;35(4):625-631. doi: 10.1111/jerd.13027

24. Bashutski JD, Wang HL, Rudek I, Moreno I, Koticha T, Oh TJ. Effect
of flapless surgery on single-tooth implants in the esthetic zone: a
randomized clinical trial. J Periodontol. 2013;84(12):1747-1754. doi:
10.1902/jop.2013.120575

25. Romandini M, Ruales-Carrera E, Sadilina S, Hammerle CHF, Sanz
M. Minimal invasiveness at dental implant placement: a system-
atic review with meta-analyses on flapless fully guided surgery.
Periodontol 2000. 2023;91(1):89-112. doi: 10.1111/prd.12440

26. Abrams L. Augmentation of the deformed residual edentulous ridge
for fixed prosthesis. Compend Contin Educ Gen Dent. 1980;1:205-
213.

27. Alexopoulou M, Lambert F, Knafo B, Popelut A, Vandenberghe B,
Finelle G. Immediate implant in the posterior region combined
with alveolar ridge preservation and sealing socket abutment: a
retrospective 3D radiographic analysis. Clin Implant Dent Relat Res.
2021;23(1):61-72.

28. Pedrinaci I, Hamilton A, Lanis A, Sanz M, Gallucci GO. The bio-
restorative concept for implant-supported estorations. J Esthet Restor
Dent. 2024;36(11):1516-1527.

29. Lilet R, Desiron M, Finelle G, Lecloux G, Seidel L, Lambert F. Imme-
diate implant placement combining socket seal abutment and peri-
implant socket filling: a prospective case series. ClinOral Implants Res.
2022;33(1):33-44.

30. Tan WL, Wong TL, Wong MC, Lang NP. A systematic review of post-
extractional alveolar hard and soft tissue dimensional changes in
humans. Clin Oral Implants Res. 2012;23(suppl 5):1-21.

31. Chappuis V, Araujo MG, Buser D. Clinical relevance of dimensional
bone and soft tissue alterations post-extraction in esthetic sites.
Periodontol 2000. 2017;73(1):73-83.

32. Barootchi S, Tavelli L, Majzoub J, Stefanini M, Wang HL, Avila-Ortiz
G. Alveolar ridge preservation: complications and cost-effectiveness.
Periodontol 2000. 2023;92(1):235-262. doi: 10.1111/prd.12469

33. Palombo D, Dobos A, Duran ML, Esporrin JS, Sanz M. Harvest
of epithelialized gingival grafts without application of hemostatic
sutures: a randomized clinical trial using laser speckle contrast
imaging. J Periodontol. 2024;95(12):1160-1170.

34. Thoma DS, Gil A, Hammerle CHF, Jung RE. Management and preven-
tionof soft tissue complications in implantdentistry.Periodontol2000.
2022;88(1):116-129.

35. Thoma DS, Naenni N, Figuero E, et al. Effects of soft tissue aug-
mentation procedures on peri-implant health or disease: a system-
atic review and meta-analysis. Clin Oral Implants Res. 2018;29(suppl
15):32-49.

36. Thoma DS, Benic GI, Zwahlen M, Hammerle CH, Jung RE. A system-
atic review assessing soft tissue augmentation techniques. Clin Oral
Implants Res. 2009;20(suppl 4):146-165.

37. Park SH, Wang HL. Pouch roll technique for implant soft tissue aug-
mentation: a variation of themodified roll technique. Int J Periodontics
Restorative Dent. 2012;32:e116-e121.

38. Sanz M, Lindhe J, Alcaraz J, Sanz-Sanchez I, Cecchinato D. The effect
of placing a bone replacement graft in the gap at immediately
placed implants: a randomized clinical trial. Clin Oral Implants Res.
2017;28(8):902-910.

 21630097, 0, D
ow

nloaded from
 https://aap.onlinelibrary.w

iley.com
/doi/10.1002/cap.70069 by H

arvard U
niversity, W

iley O
nline L

ibrary on [31/05/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/JPER.19-0566
https://doi.org/10.1002/JPER.19-0566
https://doi.org/10.1002/JPER.19-0716
https://doi.org/10.1002/JPER.23-0357
https://doi.org/10.1111/jerd.13003
https://doi.org/10.1111/clr.13684
https://doi.org/10.1002/JPER.21-0402
https://doi.org/10.1002/JPER.21-0402
https://doi.org/10.1111/clr.13381
https://doi.org/10.1002/JPER.19-0350
https://doi.org/10.1111/jcpe.12660
https://doi.org/10.1111/jcpe.12869
https://doi.org/10.1111/prd.12466
https://doi.org/10.1111/prd.12466
https://doi.org/10.1111/jcpe.12185
https://doi.org/10.1111/prd.12470
https://doi.org/10.1111/prd.12470
https://doi.org/10.1111/clr.14267
https://doi.org/10.1111/jcpe.13160
https://doi.org/10.1111/cid.12901
https://doi.org/10.4317/medoral.21897
https://doi.org/10.1111/jerd.13027
https://doi.org/10.1902/jop.2013.120575
https://doi.org/10.1111/prd.12440
https://doi.org/10.1111/prd.12469


CLINICAL ADVANCES IN PERIODONTICS 9

39. Puisys A, Deikuviene J, Vindasiute-Narbute E, Razukevicus D, Zvirblis
T, Linkevicius T. Connective tissue graft vs porcine collagen matrix
after immediate implant placement in esthetic area: a randomized
clinical trial. Clin Implant Dent Relat Res. 2022;24(2):141-150.

How to cite this article: Pedrinaci I, Casas J,
Akhondi S, et al. Guided roll flap in combination with
static computer-assisted implant surgery: A
technique report. Clin Adv Periodontics. 2026;1-9.
https://doi.org/10.1002/cap.70069

APPENDIX 1

Model Analysis
Baseline (T0) and 12-month (T12) intraoral scans were
exported as STL files and were imported into a mesh-
analysis software (GOM Inspect 2019, Braunschweig, Ger-
many). All analyses were performed by a single calibrated
examiner. A second software (Geomagic, 3D Systems, Rock
Hill, SC, USA) was used to visualize sections when needed;
no alignment was performed outside the mesh-analysis
software. For each case, the T0 and T12 meshes were
trimmed to a standardized region of interest (ROI) extend-
ing from the mesial to distal base of the of the edentulous
site and from the mucosal margin coronally to 6 mm api-

cally on the buccal aspect. Mobile tissues outside the ROI
and scan artifacts were excluded. Stable reference areas
like the adjacent enamel and palatal/lingual soft tissues ≥5
mm away from the surgical site were masked to drive the
alignment and applied identically to T0 and T12.
T12 was registered to T0 using the softwares pre-

alignment followed by a constrained best-fit (iterative clos-
est point) restricted to the masked reference surfaces (30
iterations; convergence threshold 0.01mm; 3σoutlier rejec-
tion). Alignment quality was verified by the RMS error on
the masked references; datasets with RMS > 0.10 mmwere
re-aligned until≤ 0.10mmwas achieved. After registration,
a comparison (T12–T0) was computed within the buccal
ROI. The following descriptive outputs were recorded using
the softwares analysis table and the areal percentage show-
ing ≥ 0.25 mm buccal gain. The color scale was set from
−2.0 mm (blue) to +2.0 mm (red), with green indicating
near-zero change. A mid-buccal sagittal section was cre-
ated orthogonal to the tooth, passing through the center
of the edentulous crest at T0. On this plane, the software
was used to generate the 2D intersection for T0 and T12. A
crest reference point was placed at the T0 mucosal crest on
MB. From this crest, four apico-coronal measurement levels
were defined along the section. At each level, the distance
from T12 to T0 was computed. By convention, positive val-
ues denote buccal convexity/thickness gain and negative
values represent loss.
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