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ABSTRACT
Background: Over the years, coronally advanced flap and the use of guided tissue regeneration have been among the more successful
techniques in treating gingival recession. The present study compared the relative efficacies of these two techniques in treating gingival
recession.
Methods: Twelve patients presenting with localized identical anterior recessions were taken up in a split mouth design for the study. One site
was randomly assigned to be treated with coronally advanced flap supported by membrane while the other was treated with coronally
advanced flap alone. Changes in clinical parameters, such as recession width, recession depth, surface area of the recession defect, width
of keratinized tissue, gingival status, probing pocket depth and clinical attachment level were measured at baseline and at 3 and 6 months
postoperatively.
Results: In the 10 patients that were followed up, both treatments resulted in a significant gain in root coverage amounting to a mean gain
of 66.49% in the membrane group and 65.56% in the CAF group. The differences in root coverage and the clinical attachment level gains
between the groups were not significant. However, significant gain in the width of keratinized tissue was seen in the membrane group after
treatment.
Conclusion: This study suggests that coronally advanced flap procedure provides a predictable, simple and convenient technique in the
treatment of localized class I gingival recession. Combining this technique with the placement of a bioabsorbable membrane does not seem
to improve the results. The addition of a membrane, however, increases the width of keratinized tissue.
Keywords: Gingival recession, Guided tissue regeneration, Collagen membranes, Coronally advanced flap.

INTRODUCTION
One of the most common problems affecting the general
population the causes for gingival recession could be multiple
including aging,1 prior lack of alveolar bone,2 orthodontic tooth
movement,3 periodontal disease,4 trauma from tooth brushing
and other practices,5,6 and aberrant frenal attachments.7,8
Esthetics is an inseparable part of contemporary therapy.
Root coverage procedures encompass various techniques,
including lateral pedicle flaps,9 coronally advanced flaps,10,11
free gingival grafts,12 subepithelial connective tissue grafts,13
guided tissue regeneration,14-17 and more recently the use of
enamel matrix proteins,18 growth factors and acellular dermal
matrix.19
Guided tissue regeneration procedures offer the possibility
of achieving periodontal regeneration while also increasing the
width of keratinized gingiva.20 Among the many nonresorbable
(PTFE, ePTFE) and resorbable (collagen, polylactic acid)
membranes available currently, collagen products offer an
added advantage of aiding in clot stabilization, fibroblast
chemotaxis, better cell migration into the wound area, and weak
antigenicity21 in addition to being resorbable.

The coronally advanced flap (CAF) is one of the first choice
surgical techniques with optimum root coverage results and good
color blending of the treated area.
The current study aimed to assess the efficacy of type I
bovine collagen in the treatment of localized gingival recession
while comparing it to a coronally advanced flap alone in a split
mouth design.

MATERIALS AND METHODS
Twelve patients, 9 males and 3 females, presenting with identical
Miller’s class I recessions from the outpatient department of
the Oxford Dental College were recruited in the study. The
patients included were based on good general health, presence
of paired defects presenting with Miller’s class recession defects
(> 2 mm), with a probing depth of < 3 mm with no bleeding on
probing. Medically compromised patients, smokers, teeth with
mucogingival problems and teeth exhibiting mobility were
excluded from the study.
Of the 12 patients treated, only 10 turned up for all the recall
visits. The other two dropped out during the course of the study.
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One defect from each pair was randomly selected to be
treated by a coronally positioned flap only or coronally
positioned flap supported by a collagen membrane. The presterilized collagen membrane manufactured by Central Leather
Research Institute, Chennai, India was opened only at the time
of surgery.
Scaling and root planing of all the teeth were performed
and 4 weeks after which re-evaluation of the sites was done.
All the teeth treated in the study were maxillary canines.
Following initial therapy, study models and defect
photographs were taken. Measurements were performed at
baseline, 3 and 6 months. The parameters checked were width
of the recession and depth of the recession, surface area of the
defect, width of the keratinized gingiva present apical to the
recession, plaque index 22 and gingival index. 23 Clinical
attachment level and probing depths were only recorded at
baseline and at 6 months.
Surface area of the defect was determined by superimposing
a graph sheet over the recession defect.

Fig. 1: Recession in relation to 13 prior to treatment with membrane

The percentage of root coverage was calculated according
to the following formula:17
Preoperative recession area – Postoperative recession area
———————————————————————— × 100
Preoperative recession area

The probing depth and clinical attachment level were measured
on three aspects (mesiobuccal, mid-buccal and distobuccal)
using a William’s periodontal probe rounded off to the nearest
millimeter.

Surgical Protocol
Following local anesthesia, with 2% lignocaine containing
adrenaline at a concentration of 1:200,000, an intrasulcular
incision and two diverging vertical incisions extending beyond
the mucogingival junction were placed with a blade number 15.
A partial thickness flap was elevated beyond the mucogingival
junction. The adjoining interdental papillae were stripped off
the epithelium with a blade number 11 to obtain abut joint. The
exposed root surfaces were thoroughly planed using curettes.
At the membrane-designated site, the membrane was
trimmed so as to cover 2 to 4 mm of bone apical to the defect
and 1mm short of the CEJ in the coronal direction. The
membrane was trimmed short of the CEJ to prevent membrane
exposure in the postoperative healing period due to shrinkage
of the flap. The membrane was then placed over the defect and
sutured (Figs 1 to 4).
At the site treated by coronally advanced flap alone (CAF),
the same procedure was followed except that no membrane was
placed.
In both instances, the flap was positioned coronally and
sutured with an absorbable suture (VicrylTM, Johnson and
Johnson).
A periodontal dressing was used to protect the surgical area
in all cases. Antibiotic therapy was prescribed consisting of a
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Fig. 2: Incisions given, partial thickness flap raised in relation to 13

Fig. 3: Membrane placed over the defect

regimen of Amoxicillin 500 mg thrice daily for 5 days. The
analgesic regimen consisted of 400 mg of Ibuprofen given thrice
daily for three days. Placed on a regimen of 0.2% chlorhexidine
twice daily, all patients were instructed to abstain from brushing
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Fig. 4: Flap coronally anchored and sutured

Fig. 7: Six months postoperative view

Statistical Methods
Chi-square and Fisher exact test were used to test the
significance of homogeneity of sex distribution between
membrane and CAF group. The student t-test/Mann Whitney
U test was used to find the significance of study parameters
between membrane and CAF group.
Repeated measures ANOVA was used to find the
significance of study parameters from baseline through 3 and
6 months.

RESULTS

Fig. 5: One week postoperative view

All the patients received the surgery well and there were no
complications, such as infection, bleeding, swelling or excessive
pain. None of the patients presented with any sign of rejection
of the membrane, exposure of the membrane, allergic reactions
or any other untoward events. Healing was uneventful in all the
sites treated.
The study group comprised of seven male and three female
patients with the mean age being 34.7 years (range 21-55).
The mean plaque scores at baseline 3 and 6 months were
maintained at 0.78 ± 0.22, 0.90 ± 0.29 and 0.95 ± 0.19
respectively for the membrane group and 0.78 ± 0.22, 0.90 ±
0.29 and 0.83 ± 0.33 respectively for the CAF group
respectively. The mean gingival index scores at baseline 3 and
6 months were 0.83 ± 0.35, 0.90 ± 0.47 and 0.97 ± 0.29
respectively for the membrane group and 0.83 ± 0.35,
0.90 ± 0.47 and 0.93 ± 0.33 respectively for the CAF group.
There was no statistically significant difference comparatively
in the two groups with either of these parameters.

Probing Depth

Fig. 6: Three months postoperative view

at the surgical site for at least four weeks. The patients were
recalled weekly for the first month, and then at 3 and 6 months
(Figs 5 to 7).

The mean probing depth in the membrane group was 1.60 ±
0.69 mm at baseline, which measured 1.70 ± 0.67 mm at the
end of the study. Similarly, the mean probing depth that
measured 1.60 ± 0.84 mm in the CAF group at baseline became
1.50 ± 0.53 mm at the end of 6 months. Neither of these
variations were statistically significant. There was no significant
difference in probing depths between the two groups either at
baseline or at the end of the study period.
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The clinical attachment level (CAL) in the membrane group,
which showed a mean of 4.20 ± 1.14 mm at baseline became
2.20 ± 0.78 mm at the end of the study period, showing a mean
gain of 2 mm and amounting to an improvement of 47.6%
(Graph 1). In the CAF group, the mean CAL gain, which was
4.50 ± 0.71 mm at baseline improved to a mean of 2.80 ±
0.79 mm by the end of the study. This amounted to a mean gain
of 37.8%. Both of these variations were statistically highly
significant (p = 0.001). However, when the two groups were
compared for the gain in CAL, the differences were not
statistically significant.

Recession Width
The mean recession width in the membrane group was 3.60 ±
0.69 mm at baseline, which decreased to 2.65 ± 1.49 mm at 3
months and 2.45 ± 1.42 mm at 6 months postoperatively. The
change was statistically significant (p = 0.026) with the
improvement in width being 31.9%. In the CAF group, the mean
width of the recession at baseline was 3.70 ± 0.67 mm. This
value decreased to 2.85 ± 1.00 mm and 2.45 ± 1.07 mm at
3 and 6 months postoperative respectively. The p-value was
0.016, which was significant. A change of 33.8% in recession
width was noted at the 6-month examination (Graph 3).
No difference was noted in reduction of recession width
when the membrane and CAF groups were compared.

Graph 1: Clinical attachment level at baseline and 6 months

Graph 3: Recession width in both groups at baseline, 3 and 6 months

Clinical Attachment Level

Width of Keratinized Gingiva

Recession Depth

The mean width of keratinized gingiva in the membrane treated
group at baseline, which was 3.30 ± 1.06 mm, increased to
4.90 ± 0.88 mm at the end of 3 months and this increased width
was maintained throughout the study. This amounted to 48.48%,
which was statistically highly significant. While in the CAF
group, the width of keratinized gingiva was 3.20 ± 0.79 mm at
baseline, which marginally increased to a mean of 3.50 ± 0.75
mm at the end of the study. This slight increase (9.37%) was
not considered to be statistically significant (Graph 2).
A statistically highly significant increase in the width of
keratinized gingiva was seen in the membrane group when
compared to the CAF group.

The mean recession depth in the membrane group was 3.00 ±
0.82 mm at baseline, which decreased to 1.05 ± 0.59 mm at
3 and 6 months postoperatively. The change was statistically
significant (p = 0.001) with the reduction in depth being 65%.
In the CAF group, the mean depth of the recession at baseline
was 3.00 ± 0.47 mm. This value decreased to 1.35 ± 0.75 mm
at 3 and 6 months postoperatively. The p-value was < 0.001,
which was highly significant. A change of 55% in recession depth
was noted at the 6-month examination (Graph 4).
As with recession width, no difference was noted in the
reduction of the mean recession depth when the membrane and
CAF groups were compared.

Surface Area

Graph 2: Width of keratinized tissue (WKT) at baseline, 3 months
and 6 months in both the groups
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The membrane group showed a baseline surface area of 9.55 ±
1.80 mm2, which decreased to 3.50 ± 2.71 mm2 at 3 months
and to 3.20 ± 2.43 mm2 at 6 months postoperatively. The change
was statistically significant (p < 0.001) and amounted to an
increase of 66.49%. The CAF group showed a surface area of
10.60 ± 1.48 mm2 at baseline which decreased to 4.20 ±
2.06 mm2 at 3 months and to 3.65 ± 2.28 mm2 at 6 months
postoperatively. This change was statistically significant
amounting to an improvement of 65.56% (Graph 5).
As with recession width and depth, no difference was
observed when the membrane group was compared to the CAF
group at 3 months (p = 0.523) and at 6 months (p = 0.65).
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Graph 4: Recession depth at baseline, 3 months and 6 months

Graph 6: Percentage of root coverage

Graph 5: Surface area at baseline, 3 months and 6 months

Fig. 8: Recession in relation to 23 prior to treatment

Percentage of Root Coverage
Out of the 10 sites treated with membrane, one site showed
complete root coverage. The mean percentage of root coverage
seen in the membrane group at 3 months was 60.82 ± 27.80%,
which marginally increased to 64.50 ± 25.89% at 6 months
postoperatively. In the CAF group, the mean percentage of root
coverage was 61.00 ± 22.34% at 3 months and 64.60 ± 23.70%
at 6 months postoperatively (Graph 6).

DISCUSSION
In the present controlled clinical trial, a randomized split mouth
protocol was selected with the occurrence of similar defects on
contralateral teeth. The patients were recalled at 1 week, 2 weeks,
1 month, 3 months and 6 months. At the one-week and two-week
recall, careful supragingival scaling was done, taking care not to
disturb the flap during healing. This was the routine protocol
followed in all cases, as done in previous studies.11,24-27
The 3-month and 6-month data of the study showed that both
treatments were equally effective. At 6 months, both treatments
resulted in significant gain in root coverage by way of reduction
in recession width, recession depth, surface area of the defect
and gain in clinical attachment level (Figs 8 to 11). Plaque index,
gingival index and probing depth showed no significant
differences in either of the groups before and after treatment.
The clinical attachment level significantly increased in both
the treatment groups at 6-month examination. No significant

Fig. 9: The same tooth seen 6 months after treatment with CAF and
membrane. Note the increase in the width of keratinized mucosa

differences were found when the attachment levels were
compared between the groups, which agrees with other
studies.16,28
The recession width and depth, and the surface area of the
defect decreased in the membrane and CAF groups respectively.
No significant differences were observed when the results of
the treatment modalities were compared. While the results of
the current study (66.49 and 65.56% in the membrane and CAF
groups respectively) did not agree with some studies,30,31 they
concurred with other studies.16,28
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Fig. 10: Preoperative view of recession in relation to 13

procedures in other studies as well.16,17,28 However, other studies
showed only a modest gain in the width of keratinized gingiva
when similar defects were treated with membranes.30,31
The 6-month data indicated that both treatments resulted in
similar and significant gain in root coverage, amounting to
66.49% in the membrane group and 65.56% in the CAF group.
Root coverage of up to 73% was reported with nonresorbable
membranes in similar buccal recession defects in other
studies.28,29
One variable that was difficult to control was flap thickness.
Pini Prato et al found that flap thickness > 0.8 mm was associated
with complete root coverage while flaps thinner than this were
associated with only partial root coverage.26 Some of the cases
had thin gingiva and this could have been a significant predictor
in determining the root coverage.
Unlike most studies, which measure root coverage by linear
measurements,16,28-31 the current study attempted to measure
root coverage more volumetrically by calculating the surface
area.
Histological analysis of the type of attachment formed from
the two treatments instituted was beyond the scope of this study.
One would suspect, based on other studies, that the type of
attachment obtained from guided tissue regeneration is a new
connective tissue attachment, while that obtained from coronally
advanced flap is a long junctional epithelium.33

CONCLUSION

Fig. 11: Same tooth seen 6 months after being treated with
CAF alone

The membrane group showed a mean increase in root
coverage percentage of 60.82% at 3 months and 64.50% at
6 months respectively. The CAF group showed an increase of
61.00 and 64.60 % at 3 months and 6 months respectively. These
figures, while not in agreement with studies by Pini Prato et
al28 and Zuchelli et al29 showing 80-100% root coverage, do
agree with studies done by Trombelli et al30,31 and by Leknes
et al16,27 which show mean root coverage of 55 to 65%. Studies
utilizing coronally advanced flap, show a mean defect coverage
ranging from 50 to 98% with a mean for all studies being 78%.
Similarly studies utilizing bioabsorbable barriers show mean
defect coverage ranging from 45 to 94% with a mean for all
studies being 72%. The results of the present study, albeit not
up to generally expected levels, still do fall within results
published by the AAP in 2005. 32
Among all the parameters measured, the only significant
difference between the treatment groups was seen when the
width of keratinized gingiva was compared. An increase in the
width of keratinized gingiva has been reported following GTR
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The results of the current study show that coronally advanced
flap procedures offer a simple and reliable treatment alternative
as root coverage procedures in class I recession type defects.
Combining this technique with the placement of a collagen
membrane does not seem to improve the results in terms of
root coverage. However, in sites where membrane was placed
there was significant augmentation of keratinized gingiva. Both
treatment procedures are highly technique sensitive, and their
success depends upon a number of factors, which include the
presence or absence of root prominences, thickness of the
gingiva, level of interdental papilla, flap being sutured without
tension and most importantly proper patient compliance. It is
only when all these factors are fulfilled that these techniques
become predictable.
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