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Sof't tissue volume changes following gingival
grafting for labial gingival recession in the
mandibular anterior area: a case report
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ABSTRACT

Soft tissue volume changes following gingival grafting for labial gingival recession in
the mandibular anterior area: a case report

Department of Periodontology, Research Institute for Periodontal Regeneration,
Yonsei University College of Dentistry, Seoul, Republic of Korea

Young Woo Song, Ui-Won Jung, Jae-Kook Cha

This case report presents results for gingival recession coverage following gingival grafting and for gingival biotype enhance-
ments by visualizing soft tissue volume changes using intraoral three-dimensional scanning. A 28 year old female patient with mul-
tiple gingival recessions and a 19 year old female patient with a single gingival recession on mandibular anterior area were treated.
Root coverage was performed in both cases using autogenous subepithelial connective tissue harvested from palate. Intraoral 3D
scan data were obatained presurgery and at 3 months, 1 year, and 2 years postsurgery.

The recession areas were recovered successfully by subepithelial connective tissue graft combined with pedicle flap repositioning,
and the patients showed neither further recurrence nor post-operative complication. Soft tissue biotype changes were identified by
superimposing and analyzing scan data, revealing that gingival biotype was enhanced in both cases.

These cases suggest that SCTG could be advantageous in terms of the gingival biotype enhancement, as well as gingival recession
coverage, and intraoral 3D scanning might be suitable for assessing post-surgical gingival biotype change.
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I . Introduction

Gingival recession frequently appears in patients
with fair or poor oral hygiene'?. In patients with
poor oral hygiene, recession occurs as a result of
periodontal attachment destruction, which makes
it difficult for the clinician to recover the recession
owing to the reduced clinical attachment level in
proximal areas *”. On the other hand, there are
several reasons why recession presents in patients
with fair oral hygiene and a healthy periodon-
tal status, which results in alveolar deficiency on
the labial/buccal side such as in cases of labially/
buccally tilted root apex following orthodontic
treatment or the congenital condition of a par-
tial absence of the labial/buccal bone plate 9. The
sufficient blood supply from the adjacent alveolar
bone and gingival flap in these cases means that
the exposed root surfaces can be predictably cov-
ered by gingival grafts combined with pedicle flap
repositioning, such as when using a coronally ad-
vanced flap (CAF) or a laterally repositioned flap
(LRF) &,

Gingival grafting not only covers the recession
but also improves the gingival biotype °. Hwang
and Wang reported that the enhanced biotype
serves as a critical prognostic factor for recession
coverage from the following aspects: (i) greater
amounts of extracellular matrix and collagen fi-
bers improve biomechanical properties, which
may prevent relapse of gingival recession, and (ii) a
more-abundant blood supply enhances the drain-

age of toxic substances that accumulate in the gin-

giva and the migration of growth factors to where
they are needed.

Following up the change in the gingival thick-
ness after gingival grafting is as critical as evaluat-
ing the change in the marginal gingival level. Previ-
ous studies have employed various ways to assess
the gingival biotype, such as piercing the gingiva
tissue with endodontic files, placing a periodon-
tal probe in the gingival sulcus to determine how
much of it is visible through the sulcus, and using
wax gauge calipers 9. Even though these meth-
ods may be faster than others, there is a possibil-
ity of damaging the gingiva and a need for local
anesthesia. Computed tomography (CT) has been
used to observe the thickness of soft tissue ', but
the increased exposure to radiation during period-
ic CT represents a disadvantage. To minimize the
discomfort of patients associated with these pre-
vious methods, three-dimensional (3D) intraoral
scanning has been recently introduced, which has
been found to provide the data that are as accurate
as data obtainable using other methods >%%.

This report presents two cases of a root cover-
age procedure accompanied by a subepithelial
connective tissue graft (SCTG), and describes the
changes in the gingival biotype between the pre-
surgical and postsurgical states as assessed by ana-

lyzing 3D intraoral scanned data.

I1. Materials and Methods

This investigation received ethical approval from
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the Institutional Review Board of Yonsei University
Dental Hospital (Approval No. 2-2018-0005).

1. Surgical intervention

1) Case 1. Labial gingival recession coverage of
the left mandibular central and lateral incisors
by an LRF with an SCTG

A female patient aged 28 years visited the clinic

with a chief complaint of hypersensitivity on the
exposed labial root surface of the left lower central

and lateral incisors. The patient had neither a his-

tory of orthodontic treatment nor any past medical
history. Labial soft tissue recession was observed:
6 mm on the central incisor and 3 mm on the later-
al incisor. The adjacent proximal bone levels were
intact, and the recession did not exceed mucogin-
gival junction (MGJ). The recession could therefore
be classified as Miller Class I according to the clas-
sification proposed by Miller ¥, or Recession Type
1 based on the more recent classification suggested
by Cairo et al. ». The probing depth was 2 mm at all
sites, and the oral hygiene state was good (Fig. 1a
to 10).

Figure 1. Clinical photographs and a standard periapical radiograph of case 1 obtained at the first visit (a-c) and
on the day of surgery (d-i).
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To minimize coronal displacement of the MGJ
on the labial side, the use of an LRF with an SCTG
was planned. Scaling and plaque control were
conducted 1 month before the surgery. Local in-
filtration anesthesia was applied to the surgical site
with lidocaine (2% lidocaine HCL with epinephrine
1:80,000; Kwangmyung Pharm., Seoul, Korea). The
recession on the left lateral incisor was recovered
by making two incisions—a vertical incision at
5 mm distal to the distal marginal gingiva of the
lateral incisor and an oblique incision parallel to
the mesial marginal gingiva of the adjacent ca-
nine—to allow elevation of a partial-thickness flap
(Fig. 1d). To ensure coverage of the central inci-
sor, two horizontal incisions were made at 3 mm
from the top of the mesial and distal interdental
papilla of the right central incisor, and a crevicu-
lar incision was made from the mesial side of the
left central incisor to the distal side of the right lat-
eral incisor for elevating a partial-thickness flap
(Fig. 1e). The marginal gingiva on the mesial side of
the left lateral incisor and on the distal side of the
left central incisor were de-epithelialized using a
surgical blade, where two partial-thickness pedicle
flaps were going to be repositioned (Fig. 1f). The
denuded root surfaces were meticulously debrided
using a periodontal curette and root planing bur,
and conditioned with a tetracycline-soaked cot-
ton pellet. Subepithelial connective tissue obtained
from the palate on the left side was trimmed (Fig.
1g) and fixed at the recipient site using a periosteal
suture with resorbable 6-0 glyconate monofila-

ment sulture material (Monosyn®, B. Braun, Tut-

tlingen, Germany) (Fig. 1h). Two pedicle flaps were
moved laterally to cover the grafted tissue and then
sutured (Fig. 11). The sutures were removed 10 days

after the surgery.

2) Case 2. Labial gingival recession coverage of
the right mandibular central incisor by a CAF
with an SCTG

A female patient aged 19 years presented with
3 mm of labial gingival recession and hypersen-
sitivity of the right lower central incisor. Since the
apicocoronal range of the recession did not exceed
the MGJ and adjacent interproximal bone levels
were intact in a radiograph, this case could be clas-
sified as Miller Class I ¥ or Recession Type I °. The
patient had received orthodontic treatment at a lo-
cal dental clinic 10 years previously, and there was
no atypical past medical history. Her overall oral
hygiene state was fair, but mild gingival swelling
and redness in the mandibular anterior area with
supragingival calculus were observed. The probing
depths were 3 to 4 mm on the labial side and 2 to
3 mm on the lingual side (Fig. 2a to 20).

The use of a CAF with an SCTG was planned for
root coverage. Scaling and plaque control were
performed 1 month before the surgery, and the in-
terdental papilla in the lower anterior area present-
ed with 1 mm of recession on the day of surgery
(Fig. 2d). After applying local infiltration anesthesia
with lidocaine (2% lidocaine HCL with epinephrine
1:80,000; Kwangmyung Pharm.), two vertical inci-
sions were made on each side of the labial gingiva

of the central incisor to form a partial-thickness
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flap, and both interdental papilla were de-epithe-
lialized using a surgical blade (Fig. 2d). After thor-
ough planing of the exposed root surface using a
periodontal curette and a root planing bur, and
root conditioning with a tetracycline-soaked cot-
ton pellet, subepithelial connective tissue was ob-
tained from the left palate (Fig. 2e) and fixed at the
recipient site using periosteal sutures with resorb-
able 6-0 glyconate monofilament suture material
(Monosyn®, B. Braun) (Fig. 2f). The grafted site was
covered by a CAF, and interrupted sutures were in-

serted to adapt the flap to the interdental papilla

on each side (Fig. 2g). The sutures were removed 10

days after the surgery.

2. Volumetric analysis by superimposition of
intraoral 3D scans

The surgical sites of both cases were scanned
with a 3D intraoral scanner (Trios®, 3Shape, Co-
penhagen, Denmark) presurgery and at 3 months,
1 year, and 2 years postsurgery. The scanned files
of each patient were superimposed using comput-

er software (SMOP®, Swissmeda, Zurich, Switzer-

Figure 2. Clinical photographs and a
standard  periapical radio—
graph of case 2 obtained at
the first visit (a—c) and on the
day of surgery (d-g).
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/ F 0.5 mm

3 mm

Figure 3. Three—dimensional volume analysis. Scanned images were superimposed, and the region of interest
(ROI) was defined as the area in orange color at the labial gingiva (a). The gap between the scanned
images and the coronoapical dimension of the ROl are shown in the sliced section of the grafted site (0).

land), and the postsurgical volume data were com-
pared to the presurgery data (Fig. 3a). The region of
interest (ROI) was set as follows at each grafted site
in accordance with previous studies (Fig. 3b) '*'%.

Apicocoronal dimension: 0.5 mm apically from
the gingival margin and extending 3.0 mm in an
apical direction.

Mesiodistal dimension: 0.5 mm from the mesial
and distal adjacent teeth.

The mean distances (MD, mm) within the ROI
were measured using the computer software for

comparing the volume changes over time.

II. Results
1. Clinical and radiographic findings

Postsurgical healing was uneventful in both cases,

and it took 2 to 3 months for the texture and color

of the grafted sites to become more harmonized
with the surrounding tissue (Fig. 4a, 4e, 5a, and 5e).
During the follow-up period of 2 years, neither
case demonstrated any atypical clinical (Fig. 4b, 4c,
4f, 4¢g, 5b, 5¢, 51, and 5g) or radiographic findings
(Fig. 4d and 5d), and the patients no longer com-
plained of hypersensitivity. Both cases presented
full recession coverage, and they were well main-
tained for 2 years without relapses. However, case
2 exhibited 1 mm of interdental papilla recession
at the sites, where mild gingival swelling had been
present at the first visit (Fig. 5a to 5c). The labial
keratinized gingival width (apicocoronal) at the
grafted sites was 3 mm in case 1 and 5 mm in case

2, with a probing depth of 2 mm at all sites.

2. Volumetric analysis

Comparing the scanned files between the post-

surgical and presurgical states revealed labial gin-
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Figure 4. Clinical photographs of case 1 obtained at 3 months (a, e), 1 year (b, ), and 2 years (¢, g) postsurgery.
A standard periapical radiograph of case 1 obtained at 2 years postsurgery (d).

Figure 5. Clinical photographs of case 2 obtained at 3 months (a, €), 1 year (b, f), and 2 years (¢, g) postsurgery.

A standard periapical radiograph of case 2 obtained at 2 years postsurgery (d).

gival thickness gains after 3 months, 1 year, and 2
years of 1.31, 1.01, and 0.95 mm, respectively, for
the central incisor of case 1, 1.30, 1.10, and 1.03
mm for the lateral incisor of case 1, and 1.17, 0.97,
and 0.89 mm for case 2 (Table 1 and Fig. 6a). The
gingival thickness decreased from 3 months post-
surgery to 2 years postsurgery by 0.36 mm for the

central incisor of case 1 and by 0.28 mm for the lat-

eral incisor of case 1 and the central incisor of case
2 (white bars in Fig. 6b). During the first 9 months
(from 3 months postsurgery to 1 year postsurgery)
the gingival thickness of the central incisor of case
1 decreased by 0.30 mm, while that of the lateral
incisor of case 1 and the central incisor of case 2
each decreased by 0.20 mm (black bars in Fig. 6b).

During the following year (from 1 year postsurgery

14

| CHBHR|ZQIARREIX]| HI58H H15 2020




CASE REPORT

to 2 years postsurgery) the gingival thickness of the
central incisor of case 1 decreased by 0.06 mm,
while that of the lateral incisor of case 1 and the
central incisor of case 2 each decreased by 0.08

mm (gray bars in Fig. 6b).

IV. Discussion

The findings of this study demonstrate the ef-

fectiveness of an SCTG combined with pedicle flap

repositioning for recession coverage and gingival

(a)

L5

0.5
3 months 1 year

post-surgery post-surgery

2 years
post-surgery

Case 1 (central incisor)

Case 1 (lateral incisor)

Case 2 (central incisor)

-0.1
-02 -

-03

biotype thickening. The labial recession was com-
pletely recovered in both cases, but recession of the
interdental papilla was observed in case 2. During
the 2-year follow-up period, labial gingival width
(apicocoronal) was well maintained in both cas-
es, and labial gingival thickness (labiolingual) in-
creased by 0.95 mm (central incisor) and 1.03 mm
(lateral incisor) in case 1 and by 0.89 mm in case 2.
These increases in labial gingival thickness in both
cases were more favorable compared to a previous
report of a mean increase of approximately 0.72

mm at 1 year after an SCTG . These may have

(b) Case 1
mm (central incisor)

0

Case 1
(lateral incisor)

Case 2
(central incisor)

-0.28 -0.28

[ 3 months post-surgery ~ 2 years post-surgery
-0.36 N 3 months post-surgery ~ 1 year post-surgery

-04 [N 1 year post-surgery ~ 2 years post-surgery

Figure 6. Volume gains at each postsurgical time point compared to presurgery (a). Volume shrinkage over time (b).

Table 1. Volume gains at 3 months, 1 year and 2 years postsurgery compared to presurgery (mm).

(cen?rgls?nlisor) (Iate%ﬁ?lgisor) Case 2
3 months postsurgery vs. presurgery 1.31 1.30 1.17
1 year postsurgery vs. presurgery 1.01 1.10 0.97
2 years postsurgery vs. presurgery 0.95 1.03 0.89
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been due to the presurgical states of both cases be-
ing classified as Miller Class I or Recession Type 1
4520

Complete gingival recession coverage has been
known to depend on the height of the interden-
tal alveolar bone and the coronoapical position
of the MGJ . Both of the present cases had intact
interdental bone heights, and the apical margins
of recession did not exceed the MGJ. Since the in-
terproximal periodontal tissue was intact, it is likely
that the SCTG received a sufficient blood supply.
While both cases exhibited full recession coverage,
1 mm of interdental papilla recession appeared in
case 2 compared to the state observed at the first
visit. This papilla recession was found throughout
the dentition in the anterior mandible when gin-
gival inflammation was controlled by scaling and
plaque control before the surgery, which means
that the papilla-filled state observed at the first visit
was the consequence of gingival swelling. Tarnow
et al. found that approximately 98% of papilla re-
cession could be resolved when the distance be-
tween the interproximal bone crest and interdental
contact point did not exceed 5 mm 2”; however,
the papilla heights were not increased in the pres-
ent case 2.

In terms of volume, the gingival thickness had
increased by more than 1 mm in both cases at
3 months postsurgery, similar to a previous report
) Compared to the volume measured at 3 months,
shrinkage was observed at 1 and 2 years after the
surgery in both cases. The volume decreases in the

central incisor and lateral incisor of case 1 and

the central incisor of case 2 were 22.9, 154, and
17.1%, respectively, at 1 year postsurgery, and 27.5,
21.5, and 23.9% at 2 years postsurgery compared to
the volume gained at 3 months postsurgery. These
rates are similar to a previous report of a volume
decrease of 20.5% at 1 year after an SCTG associ-
ated with a CAF %, Since most of the soft tissue
remodeling takes place within the first 3 months
after gingival grafting, followed by a volume reduc-
tion of approximately 50%, it might be reasonable
to consider that the results in both cases were sta-
ble .

An enhanced gingival biotype may prevent the
relapse of gingival recession after a root coverage,
via increasing the extracellular matrix volume and
blood supply '°. Whether an SCTG should be com-
bined with pedicle flap repositioning for root cov-
erage has been controversial. Recent studies have
found that the root coverage with an SCTG pro-
duced significantly more favorable results than the
procedure without an SCTG, in terms of both gin-
gival thickening and recession coverage 2. While
free gingival grafting may guarantee a thicker and
wider keratinized tissue, blood supply might be less
sufficient since it only comes from the supraperi-
osteal tissue of the recipient bed, whereas vascular
supply to an SCTG originates from both the recipi-
ent bed and the inner surface of the pedicle flap
627)

Previous studies have performed long-term eval-
uations of root coverage by an SCTG. The recently
published long-term study by Rasperini et al. found
that using an SCTG with a CAF did not produce
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superior results for complete recession coverage
compared to using only a CAF; however, it provid-
ed a greater increase in the thickness of keratinized
tissue 2. Pini Prato et al. showed that the short-
term soft tissue defect reduction and keratinized
tissue enhancement were both well preserved over
a follow-up period of 20 years . Based on these
reports, it could be expected that the results ob-
tained in present two cases would remain stable

over a long time period.

V. Conclusion

Root coverage combined with an SCTG can be a

predictable treatment modality for gingival reces-
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