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ABSTRACT
Gingival recession is the migration of the free gingival margin
apical to the cementoenamel junction. There are various factors
contributing toward gingival recession apart from periodontal
disease that include faulty tooth brushing, tooth position or
malaligned teeth, high muscle or frenal attachment, alveolar bone
dehiscence, orthodontic forces, and iatrogenic factors leading to
problems of esthetics, hypersensitivity, and root caries.
Several periodontal plastic surgical techniques have been
introduced in the previous literature aiming to correct marginal
tissue recessions, the predictability of which depends upon
careful evaluation of the defect type, presence of attached
gingiva, keratinized tissue width, and presence of single or
multiple gingival recessions. The use of free gingival graft (FGG)
and subepithelial connective tissue graft (SCTG) in root coverage is indicated for the treatment of single or multiple gingival
recessions. Although both FGGs and SCTGs provide significant
reduction in recession depth and clinical attachment gain for
Miller’s Class I and II gingival recession defects, SCTG seems
to offer root coverage with a better color match between donor
and recipient site tissue rendering better esthetics. Considering the advantages and disadvantages of FGG and SCTG in
root coverage procedures, the following case reports describe
the clinical results using FGG by Miller’s technique, and using
SCTGs by technique of Langer and Langer, and Zabalegui tunnel
technique for the treatment of gingival recession.
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INTRODUCTION
Gingival recession is the migration of the free gingival
margin apical to the cementoenamel junction.1 There
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are various factors contributing toward gingival recession apart from periodontal disease, including faulty
toothbrushing, tooth position, or malaligned teeth,2 high
muscle or frenal attachment,3 alveolar bone dehiscence,4
orthodontic forces,5 and iatrogenic factors. The recession
of the free gingival margin, i.e., marginal tissue recession,
may lead to problems of esthetics, hypersensitivity, and
root caries. Periodontal plastic surgical treatment results
in an increase of the apicocoronal and buccolingual
dimensions of the gingival tissues, forming attached
gingiva having sufficient volume and integrity to ensure
an adequate epithelial seal and biological attachment
between the grafted tissue and the previously denuded
root surface resulting in coverage of the root surface to
the level of the cementoenamel junction, thereby resulting
in a shallow gingival sulcus.6
In 1963, Bjorn7 pioneered the free gingival graft (FGG)
classical technique for root coverage. The choice of use
of FGG is mainly to increase the width of keratinized
mucosa.8 Agudio et al9 in 2008 conducted a retrospective study in 224 sites showing complete lack of attached
gingiva that were treated using FGG with a follow-up
period of 10 to 25 years and concluded that FGG in sites
with an absence of attached gingiva associated with
recessions provide an increased width of keratinized
tissue associated with recession reduction over a period
of time. The American Academy of Periodontology
(AAP) consensus report in 2015 concluded that in areas
of suboptimal plaque control, a minimal 2 mm of keratinized tissue is required for adequate maintenance
and that the amount of keratinized tissue augmentation
using FGG ranged from 3.1 to 5.6 mm.10 However, FGG
being a free graft lacks blood supply and heals with less
than adequate gingival color match between the donor
tissue and the recipient sites.
Subepithelial connective tissue graft (SCTG) for root
coverage was introduced by Langer and Langer in 1985,
with modifications described subsequently by other
authors. This technique combined a connective tissue
graft with an overlying pedicle that provided the added
blood supply needed to maintain the graft with better color
match and predictable results. This was also concluded by
Oates et al11 in 2003 and Roccuzzo et al12 in 2002 in a systematic review. Recent systematic review for predictability
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of root coverage for localized gingival recession given by
Cairo et al13 in 2014 and multiple adjacent gingival recession given by Hofmänner et al14 in 2012 have concluded
that coronally advanced flap plus connective tissue graft
gives the best clinical result.
Considering the advantages and disadvantages of
FGG and SCTG, the following three case reports describe
the results using FGG to increase the width of attached
gingiva using Miller’s technique,15 Langer and Langer
technique16 of SCTG, and Zabalegui tunnel technique17
of SCTG for root coverage.

Following all aseptic precautions and under adequate
local anesthesia, scaling and root planing was performed

on both supragingival and subgingival areas of the root
surfaces of 31 and 41 using Gracey curettes. Root biomodification with tetracycline hydrochloride was done using
cotton pellet by active burnishing method for 30 seconds.
Horizontal incisions were made in the two interdental
papillae adjacent to the area to be grafted. The incisions
were made at right angles to the gingival surface, creating a well-defined butt joint design. Two vertical apically
diverging incisions were then placed at each end of the
horizontal incision and extended beyond the mucogingival junction. Using sharp dissection of the scalpel blade, a
split thickness flap was elevated to the level of the apical
end of the vertical incisions, taking care that alveolar
bone should not be exposed (Fig. 2). The FGG of 1.5 mm
thickness was then harvested from the hard palate from
between the distal area of canine to the mid-palatal of
first molar, with the dimension of the gingival graft being
one and a half times the dimensions of the recipient area
(Fig. 3). The graft was sutured firmly to the recipient site as
given by Holbrook and Ochsenbein18 using nonresorbable
4-0 surgical black silk sutures (SUTURA®, Futura Surgicare Pvt Ltd., Bengaluru, India). (Fig. 4). After suturing, a
tin foil was placed on the grafted site and then a eugenolfree periodontal dressing (COE-PAKTM, GC India Dental
Pvt Ltd., Telangana State, India) was placed.
Bleeding from the donor site was arrested by pressure
application following which oxidized cellulose surgical
dressing and the surgical acrylic stent were placed to
protect the wound. Postoperative oral 500 mg amoxicillin trihydrate and 400 mg ibuprofen, each thrice daily for
7 days, and mouthrinse 0.2% chlorhexidine gluconate twice
daily for 3 weeks were prescribed with toothbrushing at
the surgical site being discontinued for that time period.
The patient was recalled after 2 weeks for periodontal
dressing and suture removal and to check for healing.
The healing at the donor site was by secondary intention, and healing occurred uneventfully without scarring

Fig. 1: Case 1: Preoperative view showing Miller’s class III
gingival recession w.r.t 31 and 41

Fig. 2: Case 1: Horizontal and vertical incisions made.
Split thickness flap elevated

CASE REPORTS
Case 1
A 22-year-old female patient reported with a chief complaint of receding gums in the lower anterior teeth. The
patient was in good systemic health. On intraoral examination, there was Miller’s class III gingival recession seen
with mandibular central incisors 31 and 41 (Fig. 1).

Presurgical Patient Preparation
Following patient education and oral hygiene instructions,
scaling and root planing was performed. The patient was
recalled after 4 weeks to assess oral hygiene maintenance
and reduction in gingival inflammation with respect to
31 and 41 [FDI Federation Dentaire Internationale system
of tooth numbering)]. A decision was arrived upon to treat
the recessions using free gingival autograft by Miller’s
technique.15 Alginate impressions were made to fabricate
a surgical acrylic stent to protect the donor site on the hard
palate from which graft will be harvested.

Surgical Procedure
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Fig. 3: Case 1: Free gingival graft harvested

Fig. 4: Case 1: Free gingival graft sutured at the recipient site by
Holbrook and Ochsenbein technique

Fig. 5: Case 1: Two weeks’ postoperative healing

Fig. 6: Case 1: Three months’ postoperative healing

(Fig. 5). The patient at 3 months was evaluated for healing
and root coverage and increase in width of attached
gingiva, and oral hygiene instructions were reinforced
(Fig. 6). Results showed satisfactory increase in width
of attached gingiva and increase in gingival thickness.
Donor graft - recipient site color match, and root coverage
was not entirely achieved

Case 2
A 26-year-old male patient reported with a chief complaint of hypersensitivity in the lower anterior region
on having cold drinks. The patient was in good systemic
health. On intraoral examination, there was Miller’s
class I gingival recession seen with respect to 31, 32, 41,
42 (FDI system of tooth numbering) (Fig. 7).

Presurgical Patient Preparation
Following patient education and oral hygiene instructions, scaling and root planing was performed. Recall at

Fig. 7: Case 2: Preoperative view showing Miller’s class I
gingival recession w.r.t 31, 32, 41, and 42

4 weeks was done to assess maintenance and reduction
in gingival inflammation with respect to 31, 32, 41, and
42. A decision was arrived upon to treat the recessions
using SCTG by Langer and Langer technique.
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Fig. 8: Case 2: Split thickness horizontal and vertical
incisions placed

Fig. 9: Case 2: Donor site connective tissue graft procured using
single incision technique

Surgical Procedure
With all aseptic precautions and adequate local anesthesia,
root planing of the exposed root surfaces was carried out
to reduce the convexity of the root eminences in order
to reduce the avascular surface underneath the planned
SCTG. A partial thickness flap was reflected with two
vertical incisions placed involving the line angle of the
adjacent teeth of the recession defects to be treated. The
coronal margin of the flap was started with a horizontal
sulcular incision to preserve all existing facial gingiva,
leaving the interproximal papillae intact. Care was taken
to extend the flap beyond the mucogingival junction
without perforations that could compromise the blood
supply (Fig. 8). The area was irrigated with sterile saline
solution.
A second surgical site was created on the hard palate,
with incisions placed between the distal aspect of first
premolar and the midpalatal region of the first molar
area with a single incision technique (Fig. 9) as given by
Hürzeler and Weng in 1999.19 A SCTG of 2 mm thickness was harvested, and pressure was applied to the
donor area with gauze soaked in saline after the graft
was harvested. The donor area was closed with primary
closure by sling sutures using nonresorbable 4-0 surgical
black silk sutures (SUTURA®, Futura Surgicare Pvt Ltd.,
Bengaluru, India).
The harvested SCTG was trimmed with a sharp surgical blade, and placed to the recipient area, where the
flap was coronally advanced over the SCTG to provide
more blood supply to the graft. The recipient flap was
then sutured directly over the graft with sling-anchored
sutures using resorbable polyglactin suture 4-0 (VICRYL®,
ETHICON Inc, Johnson & Johnson India Pvt Ltd. Mumbai,
India). The vertical incisions were also closed with simple
loop interrupted sutures using resorbable polyglactin
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Fig. 10: Case 2: Graft sutured at the recipient site and sutured

suture 4-0 (VICRYL®, ETHICON Inc, Johnson & Johnson
India Pvt Ltd. Mumbai, India) (Fig. 10). A mild compress
with gauze soaked in saline was applied for 5 minutes to
ensure better graft adaptation and early plasmatic circulation. A eugenol-free periodontal dressing was placed to
protect the grafted area. Postoperative oral 500 mg amoxicillin trihydrate, 400 mg ibuprofen each thrice daily for
7 days, and mouthrinse 0.2% chlorhexidine gluconate for
3 weeks were prescribed, with toothbrushing being discontinued at surgical site for that duration. At 10 days postsurgery, dressing removal and suture removal at palatal
donor site was performed. At 3 weeks postsurgery, healing
was assessed, suture removal was done, and patient was
advised Charter’s technique of toothbrushing (Fig. 11).
At 3 months postsurgery, the amount of root coverage
was assessed and oral hygiene instructions were reinforced (Fig. 12). Results showed satisfactory root coverage,
increase in width of attached gingiva, and donor graftrecipent site color match.
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Fig. 11: Case 2: Two weeks’ postoperative healing

Fig. 12: Case 2: Three months’ postoperative healing

With all aseptic precautions and adequate local anesthesia, root planing of the exposed root surfaces was

carried out to reduce the convexity of the root eminences
to reduce the avascular surface underneath the planned
SCTG. In the recipient site, sulcular incision was given
extending from 31 to 44 without involving the papillae,
and tunnel was prepared extending beyond the mucogingival junction (Fig. 14). The donor tissue from the
hard palate was demarcated like that of a free gingival
autograft. The demarcated area was deepithelialized
using a rotary diamond point in a micromotor handpiece
until the epithelium was removed, which was clinically
determined by appearance of pinpoint bleeding from
the capillary loops of the connective tissue bed (Fig. 15).
The predetermined connective tissue bed was harvested
bearing a thickness of 1.5 mm, making it a subepithelial
connective graft. The graft thus obtained was secured
with the help of suture and then slided through the previously prepared tunnel in the recipient area (Fig. 16). The
area was then sutured using horizontal cross-mattress
technique by 4-0 nonresorbable surgical black silk sutures
(Fig. 17). An eugenol-free periodontal dressing was placed
to protect the grafted area. Bleeding from the donor site

Fig. 13: Case 3: Preoperative view showing Miller’s class I
gingival recession w.r.t 41, 42, and 43

Fig. 14: Case 3: Tunnel preparation extending beyond the
mucogingival junction involving 31 to 44

Case 3
A 56-year-old male patient reported with a chief complaint of hypersensitivity in the lower anterior region
on having cold drinks. The patient was in good systemic
health. On intraoral examination, there were Miller’s
class I gingival recession seen with respect to 41, 42, and
43 (FDI tooth numbering system) (Fig. 13).

Presurgical Patient Preparation
Following patient education and oral hygiene instructions,
scaling and root planing was performed. Recall at 4 weeks
was done to assess maintenance and reduction in gingival
inflammation with respect to 41, 42, and 43. A decision
was arrived upon to treat the recessions using Zabalegui
tunnel technique17 for root coverage using SCTG procured
by deepithelialization of free gingival autograft.

Surgical Procedure
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Fig. 15: Case 3: Deepithelialization of area demarcated for FGG

Fig. 16: Case 3: Sliding of the graft with the help of suture
through the tunnel prepared

Fig. 17: Case 3: Stabilization of the graft with the help of suture

Fig. 18: Case 3: Three months’ postoperative healing

was arrested by pressure application following which
oxidized cellulose surgical dressing and the surgical
acrylic stent was placed to protect the wound.
Postoperative oral 500 mg amoxicillin trihydrate,
400 mg ibuprofen each thrice daily for 7 days, and
mouthrinse 0.2% chlorhexidine gluconate for 3 weeks
were prescribed, with toothbrushing being discontinued
at surgical site for that duration. At 2 weeks postsurgery,
pack removal and suture removal were done and healing
assessed and Charter’s technique of toothbrushing was
advised. The healing at the donor site was by secondary
intention, and healing occurred uneventfully without
scarring. At 3 months postsurgery, the amount of root
coverage was assessed and the oral hygiene instructions
were reinforced (Fig. 18). Results showed satisfactory
increase in width of attached gingiva, good donor graftrecipient site color match, and root coverage.

marginal tissue recessions.20 The choice of the technique and the long-term predictability of the procedure
depend upon various factors, such as careful evaluation
of the defect type, etiology of recession, presence of
attached gingiva, tissue width, and single or multiple
gingival recessions. The use of FGG as used in Case
1 to achieve root coverage and increase the width of
attached gingiva in a one-step surgical technique was
first described by Miller in 1985.15 The use of SCTG in
root coverage as described by Langer and Langer in
198516 in Case 2 is indicated for the treatment of single
or multiple gingival recessions21 and can also be used
for correction of the volume of papilla or deformities
of the edentulous gingival border, creation and/or
increasing of the amount of the keratinized mucosa,
and perspective improvement of the root coverage
associated with restorative procedures, abrasion, or
dental caries.22 The success of SCTG is attributable to
the double blood supply for the graft’s nutrition, originating from the connective tissue of both the flap and
the periosteum. The tunneling technique used in Case 3

DISCUSSION
Several periodontal plastic surgical techniques have
been introduced in the literature aiming to correct
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as given by Zabalegui et al in 199917 was first reported
by Allen in 199423 by the name of supraperiosteal grafting. The tunneling method is reported to provide some
advantages, such as good gingival blood supply from the
papillae, avoiding horizontal and vertical incisions, less
scarring, and excellent esthetic results as concluded by
Nart and Valles in 2016.24 Recent consensus on root coverage has concluded that all root coverage procedures
can provide significant reduction in gingival recession
depth and clinical attachment gain for Miller classes I
and II recession-type defects. However, SCTG-based
procedures provided the best clinical outcomes because
of their superior percentages of mean root coverage as
concluded by Chambrone and Tatakis25 in a systematic
review and Chambrone et al in 201226 in a meta-analysis.
A mean root coverage of 89.3% was reported by the
World Workshop in Periodontics in 1996 with the use
of connective tissue grafts.27 Additionally, this aforementioned technique is less invasive to the palatal area,
causing a minimum postoperative discomfort to the
patient and offering a great predictability of coverage
with a better color match between donor and recipient
site tissues.28
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CONCLUSION
The success of the three case reports may be attributed
to the precise indication of the technique of FGG to
increase the width of attached gingiva in Miller class III
gingival recession and SCTG for root coverage in Miller
class I gingival recession.
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