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Labial Strip Gingival Graft for the Reconstruction
of Severely Distorted Mucogingival Defects:
A Prospective Case Series

Istvan A. Urban, DMD, MD' Whether a minimum width of ke-

Lorenzo Tavelli, DDS, M$? ratinized mucosa (KM) is necessary

Shayan Barootchi, DMD? for maintaining peri-implant health

Hom-Lay Wang, DDS, MS, PhD? has been a controversial topic in

Zoltan Barath, DMD, PhD’ the last decade.'® Several authors

have shown that a lack of or an in-

Several techniques involving the harvesting of a soft tissue graft from the palate adequate peri-implant KM width
have been proposed for regenerating keratinized mucosa (KM) at implant sites. is associated with high plaque ac-

However, patient morbidity and poor esthetic outcomes are considered the main
drawbacks of these approaches. Therefore, the aim of this study was to describe
and evaluate a new technique for harvesting keratinized tissue from the adjacent
labial site (labial gingival graft [LGG]), in combination with a xenogeneic collagen

cumulation, tissue inflammation,
mucosal recession, and attachment
loss,"* while other investigations

matrix (XCM) or a connective tissue graft (CTG). Eighteen patients were enrolled failed to demonstrate this associa-
and participated in this case series. The primary outcomes were KM gain after 12 tion.2 Nevertheless, recent studies
months and patient-reported satisfaction, esthetics, and morbidity using a visual suggest that having < 2 mm of KM

analog scale (VAS). All treated sites healed uneventtfully, showing a mean KM gain
of 6.8 # 2 mm. The average VAS score for patient satisfaction and the self-reported
esthetic outcomes were 95.6 + 6.9 and 93.4 + 9.2, respectively, and the score for
morbidity was 22.8 + 22.3. However, the VAS score for morbidity dropped to

width may be associated with peri-
implant diseases.**> While this does
not necessarily imply that implants

8.7 + 8.4 when CTG-treated subjects were excluded. Higher esthetic results were without KM cannot remain healthy
observed when XCM was used instead of CTG and when LGG was harvested over time, it is reasonable to as-
from the anterior region of the implant site (P < .05 for both comparisons). LGG sume that, in the absence of KM,

with XCM or CTG is a viable technique for regenerating KM at implant sites
with high patient satisfaction and esthetics and low morbidity outcomes. Int
J Periodontics Restorative Dent 2020;40:845-852. doi: 10.11607/prd.4912

the probability of having suboptimal
plaque control increases along with
the chance of developing marginal
bone loss, mucosal recession, and
bleeding on probing.3-¢

Major bone augmentation pro-
cedures may also result in severe
translocations of the mucogingi-
val junction (MGJY-"° and reduced

vestibular depth, which can nega-
'Department of Periodontics & Oral Medicine, University of Michigan School of Dentistry, tively impair patients’ oral hygiene.
Ann Arbor, Michigan, USA; Urban Regeneration Institute, Budapest, Hungary.

2Department of Periodontics & Oral Medicine, University of Michigan School of Dentistry, ]
Ann Arbor, Michigan, USA. been suggested for re-creating

Among the techniques that have

3Faculty of Dentistry, University of Szeged, Szeged, Hungary. an adequate KM width around im-
plants, the free gingival graft (FGG)

Correspondence to: Dr Istvan A. Urban, Urban Regeneration Institute, Pitypang utca 7,

Budapest, 1025 Hungary. Email: istvan@implant.hu is considered the treatment of
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Nonetheless, patient morbidity and
color mismatch have been reported
as major shortcomings of FGG.3134
Therefore, it is not surprising that
clinicians have explored alternative
graft materials—such as collagen
matrices, the acellular dermal matrix,
and tissue-engineered constructs—
for reducing patient morbidity and
improving the final esthetic out-
come.”®¢ However, these materials
were not able to provide the same
clinical outcomes as FGG."151¢ Thus,
based on the original concept of
Han and coworkers,7'® Urban et al
have introduced a technique involv-
ing the combination of an apically
placed strip of gingival graft from
the palate (PGG) with a xenoge-
neic collagen matrix (XCM) posi-
tioned coronal to the graft® The
autogenous soft tissue graft plays a
key role as a mechanical barrier for
repositioning the MGJ and deep-
ening the vestibule, and as a cell
source for promoting cellular migra-
tion and differentiation within the
3D collagen scaffold.”® Another ad-
vantage of this technique includes
the reduced morbidity compared to
the traditional FGG.'%20 Therefore,
the aim of the present study was to
investigate the clinical and patient-
reported outcomes of the strip gin-
gival graft technique in which the
autogenous graft is obtained from
the adjacent labial keratinized tissue
for the reconstruction of severely
distorted mucogingival defects.

Materials and Methods

The PROCESS (Preferred Report-
ing Of CasE Series in Surgery) for

improving the quality of reports?!
was followed in the preparation of
the present manuscript. The proto-
col for the follow-up study was ap-
proved by the Ethics Committee of
the University of Szeged, Hungary,
and was in full accordance with the
Helsinki Declaration of 1975, as re-
vised in 2000.
was obtained from all

Informed consent
recruited
participants. The current study was
designed as a single-center pro-
spective case series, in which in-
dividuals presenting with at least
one site lacking KM in conjunction
with the loss of vestibular depth as
a result of advanced horizontal and
vertical ridge augmentation were
consecutively screened for eligibil-
ity. Patients were considered eligi-
ble to participate only if they were
in good periodontal and systemic
health, nonsmokers, able to main-
tain good oral hygiene, and willing
to comply with the study protocol.
All surgical procedures were
performed at the Urban Regenera-
tion Institute (Budapest, Hungary)
by the same experienced opera-
tor (LA.U). The surgical intervention
consisted of a combination of an
apically placed autogenous strip
of gingival graft with an XCM (Mu-
cograft, Geistlich) or a connective
tissue graft (CTG) that was posi-
tioned coronal to the graft, as pre-
viously described.”® Open healing
was utilized for CTG when more
mucosal thickness was needed. In
the present investigation, the au-
togenous strip gingival graft was
harvested from the keratinized tis-
sue adjacent to the mucogingival
defect. Briefly, after applying local
anesthesia (articaine hydrochloride

4% with epinephrine 1:100,000; No-
vocol Pharma), a horizontal incision
was made on the keratinized tissue
parallel to the MGJ. If the previous
regenerative procedure had been
performed simultaneously with im-
plant placement and the implants
were still submerged, the horizontal
incision was placed on the palatal
side of the ridge. For implants that
were already restored, the horizon-
tal incision was performed intrasul-
cularly to preserve the maximum
thickness of the peri-implant mu-
cosa. The flap was then elevated
with a split-thickness dissection to
apically reposition the MGJ at its
original position (before the bone
regeneration procedure) using T-
mattress sutures (5-0 Monocryl,
Ethicon). The resulting recipient site
consisting of the periosteal bed was
smoothed using sharp dissection to
avoid any loose fibers or irregulari-
ties. An autogenous strip gingival
graft was harvested from the labial
keratinized tissue of the adjacent
mesial or distal-site labial gingival
graft (LGG) in a way that its length
was able to cover the full apical ex-
tension of the recipient bed. The
LGG was only 2 to 3 mm in height
(apicocoronal dimension) and was
sutured immediately after harvest-
ing to the apical end of the recipient
bed with absorbable monofilament
sutures (6-0 Glycolon, Resorba). The
remaining periosteal bed coronal to
the LGG was covered with the XCM
that was trimmed and customized
for the available space and sutured
with single interrupted and cross-
mattress sutures (6-0 Glycolon; Fig 1).
When additional mucosal thickness
was needed, a subepithelial CTG

The International Journal of Periodontics & Restorative Dentistry

© 2020 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



847

Fig 1 Representative case of an LGG in combination with an XCM. The patient presented after implant failure with severe bone loss, loss
of the papilla, and a mucogingival distortion. (a) Facial view of soft tissue defect after implant loss. (b) Labial view of the mucogingival
distortion caused by previous unsuccessful surgeries. (c) Occlusal view of the severe bone defect after flap elevation. (d) Occlusal view of
the regenerated bone. (e) Labial view of the site after bone reconstruction, implant placement, and closed connective tissue grafting.

(f) Apically positioned flap at the soft tissue defect area. (g) LGG donor site. (h) An XCM strip was sutured over the donor site. (i) LGG and
XCM in place. (j) Healing progress after 1 week. (k) Facial view of the donor site after 7 months of healing. (l) Periapical radiograph of the
implant 7 months after placement. In this patient’s evaluation, they noted that the graft strip around the implant is visible. However, be-
cause its color is the same as the surrounding gingiva, it was very satisfying to the patient. Further, the patient could not see a difference
in the donor-site tissue.

Volume 40, Number 6, 2020
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Fig 2 Representative case of an LGG in combination with an open healing CTG. (a) Facial view of the mucogingival distortion after bone
reconstruction and placement of implants. (b) Apically repositioned flap + LGG. (c and d) Facial and occlusal views of the LGG and CTG,
with a collagen matrix in place. (e) Facial view of the grafts after 2 weeks of healing. (f) Facial view of the soft tissue graft after 10 months
of healing. Note that zirconium provisional crowns are in place on the implants. This patient reported excellent satisfaction of this case;
however, there is a clear difference in gingival color. This color difference can be attributed to the graft being harvested more palatally as
well as to the CTG's open healing. Note that gingival symmetry has not yet been achieved and that there is a slight recession at the right
central incisor, potentially caused by the strip that was sutured close to this area. This is the only patient who had this type of complication,
and it is planned to correct the recession before fabrication of the final restorations. (g) Periapical radiograph of the implants after loading.

harvested from the palate using the
single-incision technique?? was used
together with XCM and was stabi-
lized coronal to the LGG with single

interrupted and cross-mattress su-
tures (6-0 Glycolon; Fig 2). The LGG
and XCM/CTG were left exposed
during healing, while a collagen ma-

trix (Mucograft) was applied on the
labial donor site.

The primary aim of the present
study was to evaluate the increase in

The International Journal of Periodontics & Restorative Dentistry
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the width of KM between baseline
and 1 year postsurgery. The base-
line reference measurement point
was either the free mucosal margin
around the implants or, when the
implants were still submerged, the
MGJ projected from the adjacent
teeth. Immediately after surgery at
the same visit, the augmented tis-
sue was assessed with a periodon-
tal probe (UNC, Hu-Friedy) from
the apical extension of the graft to
the established baseline reference
point, and rounded up to the near-
est 0.5 mm. These measurements
were also performed at the 6- and
12-month follow-ups.

The secondary aim was to eval-
uate patient-reported outcomes in
terms of satisfaction, esthetics, and
morbidity/discomfort, measured us-
ing a visual analog scale (VAS) from
0 to 100. Specifically, patients were
asked to grade the esthetics of the
gums around their implants com-
paring it to the gums around the
adjacent teeth in a VAS, where 0
indicated “completely different”
and 100 indicated “I can't distin-
guish the gum around the implants
from that of around the teeth.” In
the VAS for measuring satisfaction,
0 indicated “not satisfied at all” and
100 indicated "“extremely satisfied.”
For the VAS measuring morbidity/
discomfort, O indicated “no pain at all”
and 100 indicated “worst pain ever
experienced.” In addition, patients’
willingness to undergo the same
procedure again, if necessary, was
assessed. These patient-reported
outcomes were collected at the
12-month follow-up.

Lastly, this study aimed to
compare the clinical and patient-

reported outcomes when LGG was
used with XCM or with CTG and
when LGG was harvested mesial or
distal to the implant site.

Statistical Analysis

Data were expressed as means *
SDs. Comparisons between base-
line and the 6- to 12-month KM val-
ues were performed using paired
Student t tests (e = .05). Linear re-
gression analysis was performed to
evaluate if factors such as LGG being
harvested from anterior vs posterior
sites or using XCM vs CTG affected
the clinical and patient-related out-
comes. All analyses were conducted
in RStudio version 1.1.383.

Results

Eighteen systemically healthy pa-
tients (7 men and 11 women; mean
age: 40.2 + 14.2 years) participated
in the present study. All participants
received LGG between implant
placement and the second-stage
surgery. In 11 patients, the LGG
was harvested mesial to the implant
area, while the LGG was obtained
distal to the implant site in the re-
maining 7 cases. Eight patients also
received a CTG harvested from the
palate, whereas only XCM was ap-
plied coronal to the LGG for the oth-
er 10 patients. None of the patients
had
complications (severe pain, infection,
bleeding, or loss of the LGG).
Immediately after surgery, the

any relevant postoperative

average graft width (including the
LGG with the XCM or CTG) was 11.8

= 4 mm. The average KM width af-
ter 12 months was 6.8 + 2.0 mm,
corresponding to a graft shrinkage
of 42.4%. The average 12-month
VAS score for patient satisfaction
was 95.6 = 6.9, while esthetic out-
comes and morbidity were 93.4 *
9.2 and 22.8 = 22.3, respectively.
When subjects who received CTG
were excluded, the morbidity score
was reduced to 8.7 = 8.4. When
only patients who had additionally
received a CTG were considered,
the VAS score for morbidity was
39.2 = 33.2. Despite similar patient
satisfaction rates for sites with and
without the additional CTG, a signif-
icantly higher self-reported esthetic
score was observed for sites that
did not receive the additional CTG
compared to those who received
CTG in addition to LGG + XCM (97.9
* 39 vs 75.6 = 34.8, respectively;
P < .05; Table 1). Furthermore, the
linear regression analysis showed
that higher self-reported esthetics
were obtained when the LGG was
harvested from the mesial compared
to the distal side (coefficient from
the mode: 15.25 [95% confidence
interval: 9.38, 21.12]; P < .001). The
willingness to undergo the same
procedure again if necessary was
100%. None of the patients report-
ed pain or esthetic concerns from
the labial donor site.

Discussion

The present study was aimed at
evaluating the efficacy of a new
technique for augmenting peri-
implant KM and assessing patients’
self-reported morbidity, satisfaction,

Volume 40, Number 6, 2020
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Table 1 Patient-Reported Outcomes at 12 Months

Satisfaction  Esthetics/color match Morbidity/discomfort Willingness to retreatment, %
LGG (overall) 95.6 £6.9 93.4 92 22.8 +27.3 100
LGG + XCM 957 +x7.9 97.9 3.9 8.7+8.3 100
LGG + CTG 955+ 6.4 75.6 £34.8 39.2+33.2 100

Satisfaction, esthetics, and morbidity values are reported as mean + SD evaluations based on a 100-point visual analog scale. High numbers

indicate a positive response for satisfaction and esthetics but indicate a negative response for morbidity.

esthetic rates, and willingness to un-
dergo retreatment. Patient-reported
outcomes have progressively be-
come important outcome measures
of periodontal and implant thera-
py.2-% It has been demonstrated
that FGG is the treatment of choice
to regenerate peri-implant KM."
However, morbidity and poor esthet-
ic outcomes are considered the main
drawbacks of this approach.3'32 The
strip PGG technique used in combi-
nation with XCM has been shown to
be able to regenerate 6.33 mm of
KM on average, with an overall pa-
tient discomfort of 23.5 (out of 100
[maximum discomfort]).8 In addition,
a recent article demonstrated that
KM augmented with PGG + XCM
histologically resembles the “normal”
keratinized tissue.” Nonetheless, FGG
harvested from the palate tends to
retain its original appearance, dis-
playing a poor color match to the
adjacent sites.>? The present study
investigated the efficacy of using
FGG harvested from the adjacent
keratinized tissue (LGG) for regener-
ating KM at implant sites. With this
technique, the LGG is sutured api-
cally to the periosteum and serves
as a mechanical barrier that main-
tains the MGJ at the desired apical

position, promoting cell migration
into the scaffold (XCM). The present
findings showed that LGG was able
to promote a KM gain of 6.8 mm,
which is in line with previous studies
using FGG or PGG + XCM.8%728 |n
particular, the current studies also
showed that PGG + XCM resulted in
a similar KM gain (6.3 mm vs 6.8 mm
of LGG) and shrinkage (43.7% vs
42.4% of LGG) after 12 months, sug-
gesting that LGG is as effective as
the previously described PGG.

The overall reported morbidity
for LGG was 22.8 = 22.3 on the VAS,
with no patients reporting discom-
fort at the labial donor site. How-
ever, when patients who received
CTG with LGG were excluded from
the morbidity assessment, the num-
bers dropped to 8.7 on the VAS.
Although a direct comparison be-
tween the PGG + XCM and LGG +
XCM cannot be performed due to
the design of the present study,
the results seem to suggest that
LGG + XCM is equally effective to
the PGG + XCM in regenerating
KM at implant sites but with less
discomfort. Indeed, harvesting a
strip graft from the adjacent sites
and not from the palate not only
limits the surgery to a single surgical

site, but it also reduces the surgical
time and the risk of complications
from the palatal donor site.?3°

In addition to the observed
high patient satisfaction and willing-
ness to undergo retreatment, the
results from the questionnaires also
showed a high patient-reported
color match of the LGG with the
adjacent sites (VAS score of 93.4 =
9.2). This is probably due to the fact
that the harvested keratinized tis-
sue graft comes from areas adjacent
to the implants and not from the
palate. Interestingly, a greater self-
reported esthetic score was found
when the LGG was obtained me-
sial to the implant site compared to
distal harvesting. This was also con-
firmed by the authors’ clinical im-
pression. However, the reasons for
this finding are open to speculation.

Another
from the present analysis was that
adding CTG to the LGG resulted
in lower patient-reported esthetic

interesting  finding

scores and higher morbidity com-
pared to LGG + XCM. The rationale
for using CTG was increasing mu-
cosal thickness at the most coronal
aspect of the implants, which has
been shown to be associated with
less marginal bone loss over time."
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However, an increased mucosal
thickness may also be achieved at
the time of second-stage surgery,
with the CTG positioned below the
flap rather than exposed during the
healing.

Among the limitations of the
present study, the lack of a control
group has to be mentioned, as it
does not allow for a direct compari-
son between the described tech-
nique and the PGG or FGG. Future
studies are necessary to further as-
sess these findings and to compare
the outcomes of this approach to
other techniques.

Conclusions

The present study showed that the
LGG in combination with an XCM
or CTG is a valid technique for re-
generating KM at implant sites, pre-
senting high patient satisfaction and
esthetics and low morbidity. In par-
ticular, harvesting the graft mesial
to the implant site and using XCM
instead of CTG seemed to be relat-
ed to higher patient-reported out-
comes. Nevertheless, future studies
are necessary to validate these pre-
liminary findings.
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