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ABSTRACT

INTRODUCTION

The present clinical study was attempted to evaluate
biometrically the predictability of free rotated papilla autograft
for multiple shallow gingival recessions.

A smile is one of the most primitive forms of human
communication and it is not surprising that an esthetic one
is the major ambition to the patients.
Gingival recession often a source of anxiety to the
patients and perplexity to those treating them is an intriguing
and complex phenomenon.
Patients with gingival recession usually complain about
tooth sensitivity and an unacceptable esthetics of the
involved area.
The periodontist concern is different. Associated with
recession, they often find an absence of the attached gingiva
which renders the area vulnerable to inflammation root
caries and hypersensitivity,1,2 which may develop on the
denuded cemented surface leading to pulpoperiodontal
problem.
There are various techniques to cover the isolated
gingival recession to single tooth but very few techniques
have been described in the literature to cover the multiple
recessions associated with a group of teeth. Carlotinti and
Parma-Benfananti 3 described mucogingival grafting
procedure that has been developed to completely cover the
multiple gingival recessions.
In the light of increasing knowledge on reconstructive
mucogingival surgery for the correction of gingival
recessions, the present study is therefore an attempt to
evaluate biometrically the predictability of free rotated
papillae autograft to cover the multiple denuded root
surfaces.
Treatment of defects first concern the arrest of any
etiological factors (Table 1):4 Success relies on choosing
suitable cases to treat. Miller classified recession based on

Materials and methods: Fifteen systemically healthy patients
with multiple gingival recessions underwent the procedure the
probing depth, percentage of root coverage width of keratinized
gingiva, width of attached gingiva were recorded at baseline 3
and 12 months.
Results: All parameters significantly improved from baseline
to 12 months. The mean probing depth 1 mm ± 0 mm at baseline
which was increased to 1.175 ± 0.245 mm at the end of 3 months
and remained same at 12 months. The mean gingival recession
was 2.35 ± 0.516 mm at baseline which was improved to 0.425
± 0.245 mm at the end of 3 months and remained same at 12
months. The mean width of keratinized gingiva was 1.157 ±
0.245 mm at baseline which was improved to 3.15 ± 0.489 mm
at the end of 3 months and remained same at 12 months. The
mean width of attached gingiva 0.175 ± 0.245 mm at baseline
which was improved to 1.975 ± 0.415 mm at the end of 3 months
and remained same at 12 months.
Conclusion: The mucogingival surgery resulted in achieving
high degree of success and predictability as well as an excellent
esthetic outcome.
Clinical significance: Free rotated papilla autograft is a
predictabe treatment modality for multiple shallow gingival
recessions.
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Table 1: Factors that cause recession
•
•

•
•
•
•
•

•
•
•

High frenum or muscle attachment
Thin gingiva and bone
– Prominent or malpositioned teeth
– Orthodontic movement
Subgingival restorations
Periodontal disease
Abrasion
– Toothbrush
Erosion
Periodontal therapy
– Scaling and root planing in shallow pockets
– Respective surgery
Snuff use
Foreign body impaction
Peri- and intraoral piercings

the relationship between the soft and hard tissues and
more importantly correlated each level of recession to an
estimated percentage of root coverage (Table 2).5 In essence,
the higher the level of interproximal bone, the better result.
MATERIALS AND METHODS
Patient Selection
Fifteen nonsmoker patients aged between 20 and 50 years
who required root coverage either for esthetics or for
treatment of sensitivity had been undertaken in this study.
Patients were selected with excellent general medical health
and no systemic contraindication to surgical treatment. The
etiology of these multiple recessions was either due to
plaque-induced gingival inflammation or incorrect brushing
technique. All the patients received meticulous scaling,
curettage and root planing prior to surgical therapy. The
teeth with prominent root convexities were planed to reduce
the convexities. Occlusal premature contacts checked and
eliminated. A thorough plaque control program was initiated
for each patient including instructions in brushing technique
(modified stillman). The presence of supragingival plaque
and degree of gingival inflammation were recorded by
Turesky-Gilmore-Glickman modification of Quigley-Hein
plaque index6 and Ramjford gingival index7 respectively
in every patient throughout the study period. The patients
selected were informed of the treatment options and received
written consent from all the patients.

Mucogingival recessions were selected on the basis of
the following anatomic considerations proposed by
Carlotinti and Parma-Benfananti:3
1. The width and depth of gingival recession were
≤ 5 mm.
2. Interproximal bone crests showed no periodontal lesion
clinically and no bone loss radiographically.
3. It was necessary to have thick wide interproximal
papillae not smaller than the recession defect and devoid
of any anatomical defect such as deep gingival groove.
4. It was not necessary to have residual keratinized tissue
associated with the defect.
5. Deep gingival grooves were not present on the donor
papillae.
Clinical Measurements
The following measurements were taken at the midfacial
surfaces of teeth to be treated with the Williams periodontal
probe to the nearest 0.5 mm using cementoenamel junction
as fixed point, one week before surgery (baseline) and
repeated at 3 and 12 months postoperatively.
1. Extent of coverage of recession
2. Depth of gingival sulcus
3. Width of keratinized gingiva
4. Width of attached gingiva.
Surgical Technique
The area to be operated was anesthetized both facially and
lingually using 2% xylocaine with 1:200,000 adrenaline,
by submucosal infiltration anesthesia (Fig. 1).
The preparation of the recipient bed was initiated by a
sharp incision performed at a 90° angle to the vestibule
following the mucogingival line using 15 No BP blade and
extended in a mesiodistal direction to completely include
the mesial and distal papillae adjacent to the gingival
recession that needs to be treated (Fig. 2).
Sharp dissection was accomplished to create a partial
thickness envelope flap on the underlying alveolar mucosa.
The muscle fibers were dissected with a coronoapical
direction of the blade well beyond the mucogingival junction

Table 2: Miller’s classification of marginal tissue recession
Classification
I
II
III
IV
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Criteria
Marginal tissue recession which does not extend to the MGJ. There is no periodontal
loss (bone or soft tissue) in the interdental area.
Marginal tissue recession which extends to or beyond the MGJ. There is no periodontal
loss (bone or soft tissue) in the interdental area.
Marginal tissue recession which extends to or beyond the MGJ. Bone or soft tissue loss
in the interdental area is present or there is malpositioning of the teeth.
Marginal tissue recession which extends to or beyond the MGJ. The bone or soft tissue
loss in the interdental area and/or malpositioning is severe.

Anticipated root
coverage
100%
100%
Partial
Cannot be anticipated,
though is occasionally
obtained
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Fig. 1: Gingival recessions before surgery

A third incision was made beginning at the first incision
utilizing 15 No BP blade and extended coronally,
maintaining a full thickness of facial papillary tissue.
This band of tissue containing the papilla was removed
from the underlying tissue bed, by sharp dissection (Fig. 5).
The papillae were then reversed in such a manner that
their bases were at cementoenamel junction and apices at
the base of the area of gingival recessions.
The papillae were then sutured on recipient periosteal
bed utilizing restorable 5-0 suture by horizontal crossed
mattress suturing technique (Fig. 6).
In order to improve vascularization and also to facilitate
the healing process, the previously raised partial thickness
envelope flap was then coronally positioned to a point where
it had completed the rotated papillae graft and was secured
into this new position utilizing nonrestorable 4-0 suture by
interdental interrupted suturing technique (Fig. 7).
Slight firm pressure with saline-soaked gauze was
applied for 5 minutes to gain the initial adaptation of the
flap and graft to the underlying tissue to avoid dead spaces.
A periodontal surgical dressing was placed to protect the
wound for approximately 8 days. An ice pack was applied

Fig. 2: Initial horizontal right angle incision following
mucogingival line

Fig. 4: De-epithelization of interdental papillae under saline irrigation

Fig. 3: Reflection of partial thickness flap by sharp dissection

for approximately 10 to 12 mm in order to reflect a partial
thickness flap on the facial aspect only (Fig. 3).
The epithelium from the facial aspect of the papillae
adjacent to the area of recession was debrided with a rotary
diamond bur under copious sterile saline irrigation (Fig. 4).
The exposed root surfaces were root planed with curette
to remove bacterial contamination and rotary instruments
to reduce the convexities.

Fig. 5: Free connective tissue grafts
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Fig. 6: Rotated papillae connective tissue grafts sutured at
recepient site by horizontal mattress crossed suture

in order to avoid undesired swelling. Antibiotic therapyAmoxicillin 0.5 gm × 3 was prescribed for 6 days.
Chemical plaque control with chlorhexidine mouthwash
2 × 1 minute per day was prescribed for 14 days. After the
first week, the periodontal surgical dressing was removed
and the operated area was gently debrided with a cotton
swab and saline irrigation and the pack was replaced for
7 days.
Sutures were left in place for another week and both the
periodontal pack and nonresorbable sutures were removed
at the end of 14 days. Tooth brushing was discontinued for
the first 2 weeks in the surgical site. The surgical area was
seen postoperatively at the end of 3 and 12 months (Figs 8
and 9).
Statistical Analysis
All data obtained were analyzed biometrically and were
subjected to statistical analysis to determine the significance
of the results.
1. Paired t-test:For statistical significance of comparison
of preoperative to postoperative values, Student’s paired
t-test was used
tdf =

Fig. 7: Partial thickness coronally positioned flap sutured over
connective tissue graft

Xd
αd/ n

Xd = The mean difference
αd = SD of difference
n = Sample size
df = Degree of freedom (n-1)
2. Standard deviation: The standard deviation is a summary
measure of the difference of each observation from the
mean

SD =

∑ (X – X)

2

n –1

X = Mean

n = Sample size
RESULTS
Fig. 8: Three months postoperative

Fig. 9: Twelve months postoperative
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The free-rotated papillae autograft was performed on
15 patients for the correction of multiple shallow gingival
recessions with absence of attached gingiva. The 30 areas
of recessions treated on 15 patients showed the following
distribution of teeth, 16 maxillary premolar teeth,
4 maxillary canines, 4 maxillary lateral incisors and
6 mandibular premolar teeth. The patients maintained a good
standard of supragingival plaque control throughout the
study period. No adverse events were recorded during the
postoperative period. The mean values of variables
measured at baseline, 3 and 12 months after surgery are
summarized in Table 3.
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Gingival Sulcus/Probing Depth
The mean probing depth was 1 mm ± 0 mm at baseline
which was increased to 1.175 mm ± 0.245 mm at the end of
3 months and remained same at 12 months. The mean
difference of 0.175 mm ± 0.245 mm which was statistically
less significant (p < 0.05) (t = 2.254).
Gingival Recession/Root Coverage
The mean gingival recession was 2.35 mm ± 0.516 mm at
baseline which was reduced to 0.425 mm ± 0.245 mm at
end of 3 months and still remained same at 12 months. The
mean difference of 1.925 mm ± 0.494 mm which was
statistically very highly significant (p < 0.001) (t = 15.07).
Keratinized Gingiva
The mean width of keratinized gingiva was 1.175 mm ±
0.245 mm at baseline which was improved to 3.15 mm ±
0.489 mm at the end of 3 months and remained same at
12 months. The mean difference of 1.975 mm ± 0.472 mm
which was statistically very highly significant (p < 0.001)
(t = 16.15).
Attached Gingiva
The mean width of attached gingiva was 0.175 mm ±
0.245 mm at baseline which was improved to 1.975 mm ±
0.415 mm at the end of 3 months and remained same at
12 months. The mean difference of 1.775 mm + 0.499 mm
which was statistically very highly significant (p < 0.001)
(t = 16.70) (Table 3).
DISCUSSION
Recession of the marginal periodontal tissue over mainly
the facial root surfaces is fairly a common finding.
The past 20 years has seen an explosion of interest in
mucogingival surgery with accompanying visitors in
surgical techniques to treat recession defects.

There are two main root coverage procedures:
1. Reconstructive flaps (known also as pedicle grafts)
2. Free grafts.8
Reconstructive flaps like lateral pedicle flap and double
papillae pedicle flap uses the tissue adjacent to the receded
area and still attached at the base to cover the defect.
This flapped mucosa may be rotated or simply advanced
to obscure the recession. This may or may not involve
papillae because there is a limit to the amount of available
adjoining tissue and of lateral slide achievable, the rotation
flap treats single-receded areas with relative care but
multiple sites with difficulty.
A coronally advanced flap conversely uses the gingiva
immediately apical to the recession and does not
compromise tissue overlying adjacent roots permitting it to
cover a more extensive region of recession.9-11
Alternatively, the clinician may prefer to isolate tissue
from a secondary location. Compared with reconstructive
flaps, free grafts usually provide more donor tissue but does
not sustain a continuous blood supply. Free grafts, like FCG
and connective tissue graft consist of autogenously or
allergenic tissue. Harvested typically from host palate but
occasionally other sites (e.g. edentulous ridges attached
buccal gingiva) the free gingival graft possesses a full layer
of surface epithelium, whereas connective tissue graft does
not.12,13
Processed allograft from human dermis also serves as
free source which bars the need for second surgical site and
as it is collected from cadavers, has a virtually limitless
supply. Even though case reports demonstrate high cosmetic
success, the average root coverage of teeth treated with a
cellular dermal matrix declined from 93 to 66% over the
study period, this could be due to presence of elastic fibers
that shrink.14
Some practitioners perform GTR in conjunction with
coronally positioned flaps. Membranes either absorbable
or nonabsorbable, impede epithelial down growth and this
help to restablish the connective tissue attachment via site
repopulation with cementoblasts, osteoblasts and

Table 3: Statistical analysis on recipient teeth at base line, 3 months and 12 months
S. no.
1.
2.
3.
4.

Parameters
Gingival
sulcus (mm)
Gingival
recession (mm)
Keratinized
gingiva (mm)
Attached
gingiva (mm)

Baseline
(mean ± SD)

3 months
(mean ± SD)

12 months
(mean ± SD)

1±0

1.175 ± 0.245

1.175 ± 0.245

2.35 ± 0.516

0.425 ± 0.245

0.425 ± 0.245

15.07

p < 0.001

1.175 ± 0.245

3.15 ± 0.489

3.15 ± 0.489

16.15

p < 0.001

0.175 ± 0.245

1.975 ± 0.415

1.975 ± 0.415

16.70

p < 0.001
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t-value

p-value

2.254

p < 0.05

Statistical
analysis
Less
significant
Very highly
significant
Very highly
significant
Very highly
significant
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periodontal ligament fibroblasts. 15 In theory such an
attachment creates long-term stability. Harris in contrast saw
significant and rather rapid deterioration of early GTR
results from 92% mean coverage at 6 months to just 60%
at 2 years.16 No randomized controlled trails exist to verify
these findings.
Bone grafts may be used as an adjunct to membranes to
encourage hard tissue regrowth over the recession defect
though studies fail to show any added benefit from
demineralized freeze dried bone allograft.17,18 Moreover,
human histology presents minimal or inconsistent evidence
of new bone and cementum from guided tissue
regeneration.19
Accordingly, it is unfeasible to advocate use of
membrane technology over traditional techniques, though
it certainly remains available treatment option for deep and
wide recessions (≥ 5 mm).
To be sure there is a movement in periodontics to
embrace the application of potentially regenerative materials
to augment or even substitute for conventional therapy. This
marks a conceptual evolution of the field from being
anecdotally based to biologically rooted—a good thing—
but at present no longitudinal proof exists to substantiate
claims of true regeneration or clinical superiority. Currently,
groups employ several major biometric or human derived
products to improve root coverage with mixed or
unexceptional results.20-25 This is not to say such materials
do not work, there are promising scientific rationals for their
function but they may require improved clinical
formulations.
The free-rotated papillae autograft used in the present
study has the potential to cover shallow multiple gingival
recession ≤ 5 mm due to its bilaminar approach. The relation
of the vascular periosteum on the recipient site and the
overlying coronally positioned flap has resulted in a more
rapid re-establishment of circulation within the free-rotated
papillae autograft and contributed to more predictable and
successful root coverage. Although this procedure is more
delicate and technique sensitive, it offers the advantages
like single surgical site, good color compatibility with
adjacent tissue, minimum discomfort to the patient and
healing by primary intention.
CONCLUSION
The present study has observed highly significant root
coverage obtained 12 months postsurgically with minimum
gain of 82% root coverage along with minimum gain of
2.0 mm attached gingiva. If I want a better smile is the chief
complaint of the patient the practitioner must scrutinize not
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only the face, lips and teeth but also the periodontal drape.
Restoration of ideal mucosal contours via root coverage is
crucial to the design of pleasing smile. Keen diagnosis and
elimination of receded areas may at times, transform a
lifeless faces into a vibrant one and consequently, bolsters
the patient’s self-worth an incalculable award.
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