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Introduction

INTRODUCTION

Gingival recession is a common mucogingival deformity that has
garnered increased awareness among patients regarding its correction.
Goldman and Cohen52 have established that gingival inflammation leads to
growth and anastomosis of retepegs of the oral epithelium, favouring the
creation of oral clefts or proliferation of epithelial cells into the connective
tissue, which may induce the collapse of the epithelial surface and
subsequently gingival recession5. Gingival recession if untreated, has a high
probability of undergoing further progression even in the presence of good
oral hygiene. Untreated gingival recession experienced an increase in severity
in 78.1% of sites during a 2-year follow up period and 79.3% of patients
showed an increase in the number of recession defects 29.
Contributory factors favouring gingival recession may include
anatomic factors, developmental defects, post-orthodontic treatment, improper
or excessive tooth brushing. The prevalence of gingival recession in
population with high standards of oral hygiene indicates that besides plaqueinduced periodontal inflammation, tooth brush trauma can also be considered
as a major cause of recession113. Loe75 et al hypothesized that gingival
recession associated with traumatic tooth brushing involved predominantly
buccal surfaces and other recession defects related to periodontal disease
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involved predominantly interproximal surfaces. Gingival recession is found to
be common in left side in right handed and in right side in left handed
individuals

55

. In canines and premolars it is primarily due to forceful tooth

brushing, associated with cervical abrasion and in molars it is due to plaque
and calculus.64
Among the predictors of prognosis of gingival recession, morphology
of gingiva plays an important role in determining the outcome of treatment.
Thick gingival tissue is associated with a broad zone of the keratinized tissue
which is more resistant to inflammation and trauma whilst thin gingival tissue
is associated with a thin band of the keratinized tissue and thin bony
architecture that is more prone to inflammation and trauma125
Periodontal treatment is primarily aimed at eliminating the disease and
to maintain a healthy, stable periodontium. According to American
Association of Periodontology2 (AAP), “Periodontal Plastic Surgery (PPS)
includes procedures to prevent, correct or eliminate anatomical, development,
traumatic or plaque-induced defects in gingiva”. Management of gingival
recession is a plastic surgery procedure which is indicated to correct both
functional and aesthetic discrepancies in periodontium to reduce dentinal
hypersensitivity, to prevent occurrence of root caries and to correct the
gingival contour in areas where the plaque control is difficult133
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Among the facial features that govern aesthetics, tooth comes second
only to eye72, with its visible supporting structure, gingiva, contributing
equally the cause. Gingival recession in the maxillary arch is usually of
aesthetic concern to patients. Though Miller80 stated that minor alterations in
the gingival complex did not affect the aesthetic evaluation of the smile
appreciably, later Zaher et al135 showed that aesthetic concerns of the patients
were the predominant indication for root coverage procedures. Aesthetic
judgement is intrinsically subjective and may be remarkably affected by
cultural factors. While complete root coverage appears to be widely accepted
as the main successful outcome by the patients, incomplete root coverage
appears to be accepted by the patients in cases of deep initial gingival
recession137.
Various procedures have been proposed to manage gingival recession
such as pedicle flaps or free soft tissue grafts104. Among these, Connective
Tissue Graft (CTG) based procedures have been reported to be the gold
standard for its validity and reproducibility. CTG has been used with pedicle
flaps such as coronally advanced flap (CAF), envelope flap or double papilla
flap

96

. The challenge posed by the avascular surface of the recession defect

during wound healing of a pedicle flap can be combated by CTG which has
the advantage of receiving bilaminar blood flow from the periosteal surface
and the overlaying flap which results in reduced soft tissue contraction and
homogeneity of colour with the surrounding tissues. Another advantage is the
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ability of CTG to reduce the apical relapse of the coronally positioned gingival
margin during the healing phase thus increasing its predictability as a root
coverage procedure 88.
Yet CTG has its share of drawbacks owing to the need for harvesting
graft from a donor area, usually palate, resulting in a secondary wound site
which increases patient discomfort with a possibility of postsurgical
bleeding.62. Anatomic limitations in the palate, commonly in the rugae area,
may cause difficulty in harvesting or limit the availability of the desired
amount of donor tissue for achieving ideal root coverage.
Coronally Advanced Flap (CAF) is a predictable root coverage
procedure based on prognostic factors like initial recession depth, gingival
thickness and tooth location61. Teeth in maxillary arch with thick gingival
tissue have been reported with better outcomes post-operatively after CAF
procedures22. CAF as a stand-alone procedure has the merit of not requiring a
donor site, thus minimising patient discomfort that is experienced with CTG.
It also warrants shorter surgical time35 and limited post-operative
complications, necessitating limited use of analgesics. Several studies have
established that CAF reported with clinically appreciable results that was not
significantly different from CTG based approach in terms of recession depth
and probing depth reduction, clinical attachment level gain and complete root
coverage

37,39,104

. CAF presents a mean root coverage that ranges from 55.7%
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to 99%. Pini Prato et al.92 reported only a marginal relapse of the gingival
margin 8 years after surgery in isolated recession sites treated with CAF alone.
Conventional root coverage procedures are performed under naked eye
which can provide a resolution nearest to 0.2 mm28. This necessitates the
involvement of one or more teeth adjacent to the site of interest in the surgical
flap which may lead to future recession. The field of Periodontics has
undergone radical changes in the last decades in terms of measures to obtain
minimally invasive access to the operating field. Technology has leapt and
bound in tremendous ways in periodontal surgery to enable access and
visualization of the operating site with lesser trauma to the adjacent
uninvolved tissues.
Minimally

Invasive

Surgery

(MIS)47,57involves

conventional

procedures that are modified to provide visibility and access to the surgical
site with minimal trauma to the tissues involved resulting in better
postoperative aesthetics and functional rehabilitation57. Based on the
equipments and instruments that are used, minimally invasive procedures may
be called as Microscopic surgeries.
Microsurgical techniques have been introduced into Dentistry by
Apothekar and Jako in 1978 through surgical loupes and later operating
microscope. In 1992, Gary Carr28 used surgical microscope for endodontic
procedures. Shanelec and Tibbetts116,119,121 have done elaborate work on use of
magnification in periodontal surgery and established its merits over the years.
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Microsurgery utilizes enhanced visualization, smaller incisions for gaining
access and thinner sutures to minimize tissue trauma and hence rapid healing7.
Cognitive and motor skills currently used in surgeries can be retrained to
function at much higher levels of accuracy using microsurgery than was ever
imagined.
Microsurgery is mostly applied in Periodontics for soft tissue
augmentation in gingival recession or ridge defects. It has many credits, the
important ones being reduced vessel injury at the surgical site which may
facilitate the development of anastomoses under the flap. In addition, the
capillary proliferation and ingrowth may also be accelerated by the minimal
tissue trauma ensuing accurate flap reflection16. Burkhardt and Lang15 in 2005
studied the vascularization of the macrosurgical and microsurgical sites and
found that the latter received more vascularization immediately and a week
postoperatively too. Francetti48 et al showed that the predictability of root
coverage was higher for patients treated with operating microscopes. Surgeries
under microscopes has made possible to make precise incisions, coaptation of
wound edges and healing by first intention with minimal trauma16,131. Macroand microsurgical techniques have been compared in many case reports and
cohort studies showing improved outcomes with microsurgical techniques
provided the surgeon’s training with the use of microscope and handling of
microsurgical instruments were improved.
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The aim of the present study was to assess the clinical efficacy of
microsurgically performed CAF and compare it with the gold standard CTG
performed macroscopically.
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Aim and Objective:

Aim:
The aim of the study was to evaluate the effectiveness of microscopically
performed CAF alone and compare it with conventional CTG+CAF in
Miller’s class I gingival recession in maxillary arch.
Objective:


To compare the clinical outcomes obtained after microscopically
performed CAF and macroscopically done CTG+CAF in class I
gingival recession.



To compare the subjective evaluation of morbidity and aesthetics and
objective evaluation of esthetics using root coverage aesthetic score
post-operatively between the groups.

Review of Literature
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REVIEW OF LITERATURE
Marginal tissue recession is defined as the displacement of the soft
tissue margin apical to the cemento-enamel junction2 (CEJ) (American
Academy of Periodontology 1996). Gingival Recession may be associated
with inflammatory or non-inflammatory conditions. Non-inflammatory
gingival recession may result from improper tooth brushing or tooth brush
trauma, tooth position, alveolar bone thinning and age115. Patients are often
anxious about gingival recession for one or several reasons, including fear of
losing the tooth, dentinal hypersensitivity, unsightly appearance of the
exposed root. Because of the possible interplay between different factors, it is
difficult to predict at a given site whether further changes in gingival recession
dimensions may occur.
Gingival recession may be associated with lack of alveolar bone that
may be developmental (anatomical) or/and acquired (physiological or
pathological).51 The common developmental defect which is thought to
predispose to gingival recession is the dehiscence.64 Because of the direction
of tooth eruption or other developmental changes, the root has become placed
more buccally or lingually to adjacent teeth so that the cervical portion
protrudes through the crestal bone. Dehiscence may be present where the
bucco-lingual thickness of a root is similar to, or exceeds, the crestal bone
thickness. Olsen & Lindhe85 considered that morphological biotypes
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characterized by narrow long teeth are more prone to dehiscence than
individuals with broad short teeth.
Gingival recession may arise from habits such as chronic impaction of
foreign bodies against the gingiva, factitious injury, including finger nail
scratching of the gum, and mechanical tooth cleaning, in particular using
toothbrushes113. In areas where developmental or acquired crestal bone
inadequacy is already present, presumably brushing may be more likely to
induce gingival recession as a result of repeated low-grade trauma on possibly
thin and inflamed gingival tissue5,44.
Loe75 et al hypothesized that gingival recession were associated with
traumatic tooth brushing involving buccal surfaces in Norwegian population
and associated with Periodontitis involving interproximal surfaces in Srilankan
population. Rajapakse et al98 did a systematic review on whether
toothbrushing

influences

the

development

and

progression

of

non

inflammatory gingival recession. The possibility that „„improper tooth
brushing‟‟ or toothbrush trauma may be at least one contributing factor
towards this multifactorial condition has been recognized for many years.
Positive associations between recession and both increasing age and
good oral hygiene tend to implicate further the significant and primary role of
tooth brushing in the etiology of recession, while recognizing that tooth
brushing itself is associated with a number of potentially confounding
variables such as pressure, time, bristle type and the dentifrice used.44
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Tezel et al128 showed increased prevalence of gingival recession with
horizontal brushing method, increased brushing time and increased frequency
of brushing. Studies have shown that 70% of gingival recession lesions on left
side in right handed brushers and 69% in right side in left handed
brushers.44,113 Haesman et al55 in their systematic review showed that the
principal toothbrushing factors that have been associated with the
development and progression of gingival recession are frequency and method
of brushing although secondary factors include frequency of changing
toothbrushes and hardness of the bristles.
Classification of recession:
Classifications have observational and descriptive value, as well as
denoting severity, and would also provide a basis for evaluating treatment
modalities and experimental studies. Various classifications have been
proposed for assessing the extent and severity of gingival recession.
Sullivan and Atkins127, on recession involving mandibular incisor
teeth, used the descriptive terms 'narrow'', "wide", 'shallow'", and "deep" to
classify recession into four groups.
P.D.Miller83 proposed 4 classes of marginal tissue recession based on
the anticipated root coverage obtained with the use of free gingival
graft.(Fig:1)
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Class I: Marginal tissue recession not extending to mucogingival junction. No
soft tissue or bone loss.100% root coverage anticipated.
Class II: Marginal tissue recession extending beyond the mucogingival
junction. No soft tissue or bone loss.100% root coverage anticipated.
Class III: Marginal tissue recession extending to or beyond the mucogingival
junction with loss of interdental bone or soft tissue extending apical to
cementoenamel junction but coronal to the marginal tissue recession. Partial
root coverage anticipated.
Class IV: Marginal tissue recession extends to or beyond the mucogingival
junction. Loss of interdental bone extends to a level apical to the marginal
tissue recession. No root coverage anticipated.
Treatment of gingival Recession:
The term „periodontal plastic surgery‟ (PPS), first suggested by
Miller82 was defined as „surgical procedures performed to prevent or correct
anatomical, development, traumatic or plaque disease-induced defects of the
gingiva, alveolar mucosa, or bone‟2 (The American Academy of
Periodontology 1996).
Chambarone et al30 in a systemic review found that the untreated
gingival recession has a high probability of undergoing further progression,
even in the presence of good oral hygiene. 78.1% of sites with gingival
recession at baseline experienced an increase in recession severity during a 2-
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year follow- up period and 79.3% of patients showed an increase in the
number of recession defects untreated gingival recession.
Coronally Advanced Flap:
In 1975 Bernimoulin et al9 performed two stage procedures for root
coverage. In the first stage the width of the attached gingiva is increased by
free gingival graft followed after two months by coronal repositioning the flap.
Significant reduction in recession is found 1 month post operatively. No
significant reductions in recession values were found between 1 month, 6 and
12 months post operatively.
Allen and Miller1 proposed coronally advanced flap technique for the
treatment of gingival recession. Vertical incisions were made lateral to the
recessed area beginning at a point apical to the papilla tip and extending well
into alveolar mucosa. The alveolar mucosa between the two vertical incisions
was then undermined by sharp dissection with undermining going well into
the vestibule while remaining parallel with the surface. Next, a sulcular
incision was used to reflect the coronal portion of the flap by sharp dissection
close to the periosteum until reaching the split thickness incision previously
made in alveolar mucosa. A gingivoplasty of each papilla adjacent to the
recession was then performed. This excision did not reduce the height of the
papilla, but was designed to create a bleeding surface which served as a bed
for the coronally positioned flap. The flap is then coronally advanced and
secured with interrupted sutures. The mean gain of root coverage was 3.17
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mm at 3 months and 3.18 mm at 6 months postoperatively. At the 6 month
evaluation, five sites had 1.0 mm recession. No sensitivity reported at 6
months post-operatively. CAF can be applied to recession less than 4 mm.
De sanctis et al41 introduced modified surgical procedure for coronally
advanced flap for isolated recession type defects and followed for 3 years.
Surgical recommendation was to utilize such a technique only in the presence
of Miller‟s class I root recession defect and in the presence of residual
keratinized tissue with the same height of the depth of the recession. This
approach was thus limited to shallow recession depth, i.e. equal to or less than
3 mm.
Clinical and biological advantages of the technique adopted is related
to the flap elevation, the split-thickness elevation at the level of the surgical
papilla guarantees anchorage and blood supply in the inter-proximal areas
mesial and distal to the root exposure; the full-thickness portion, by including
the periosteum, confers more thickness, and thus better opportunity to achieve
root coverage, to that portion of the flap residing over the previously exposed
avascular root surface; the more apical split-thickness flap elevation facilitates
the coronal displacement of the flap.
Connective Tissue Graft with Coronally Advanced Flap
Connective tissue graft with coronally advanced flap is the technique
of choice when a thin and scalloped periodontal biotype is present, so that both
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the amount and quality of marginal soft tissue may be increased. In the case of
a thick biotype, the placement of CTG can create an impaired esthetics due to
irregular gingival profile or scar tissue. SCTG based procedures provide the
best outcomes for mean and complete root coverage and increase in
keratinized tissue.

Langer and Langer70 proposed the use of the sub epithelial
connective tissue graft (SCTG) as a donor source for root coverage. The
success of SCTG has been attributed to the double-blood supply at the
recipient site from the underlying connective tissue base and the overlying
recipient flap. An increase of 2 to 6 mm of root coverage has been achieved in
56 cases over 4 years with minimal sulcus depth and no recurrence of
recession.
Guiha

et

al54

evaluated

histologically

the

healing

and

revascularization of sub epithelial connective tissue graft in dogs.
Vascularization of the sub epithelial connective tissue graft originates from the
periodontal plexus and the overlying flap and is evident by 7 days. The
attachment of the graft to the root surface is mediated by a combination of
epithelial down growth and connective tissue attachment. There is little
potential for new bone and new cementum formation.
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Sullivan & Atkins 127 emphasized the importance of removing all fatty
tissue included in the graft that „„could function as a barrier both to diffusion
and vascularization‟‟. When 2mm or more of soft tissue thickness can be left
to cover the palatal bone, CTG harvesting techniques are preferred because
primary intention wound healing results in very limited pain and a better postoperative course in terms of patient stress and ability to chew. Otherwise, if
palatal soft tissue is not thick enough, connective tissue harvesting techniques
are not recommended because of the risk of primary flap necrosis and/or the
inadequacy of the graft due to the presence of fatty and glandular tissues
instead of connective tissue. In this situation, harvesting an FGG that is
subsequently de-epithelialized with the use of the blade is recommended.
A negative aspect of the adopted de-epithelialization technique could
be the remnant of some epithelium in the graft. However, the inclusion of
some epithelium did not seem to affect the clinical results in terms of root
coverage59.
Factors influencing root coverage procedures: (Fig: 3)
Patient related factors:
Poor oral hygiene, Traumatic tooth brushing and smoking have
negative impact on the degree of root coverage.64
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Anatomical Factors:
Interdental Papilla Height:
Saletta112 showed root coverage associated with CAF procedure is not
influenced by the interdental papillary area or papillary height. Complete root
coverage is significantly more in sites with lower height of interdental papilla.
Haghighati et al56 the higher or wider the papilla, the greater the RC;
this may be a consequence of de-epithelialization of papillae that serve as
vascular beds where new surgical papillae are sutured. Both surgical
procedures are effective in addressing root coverage. when increase in
gingival dimension (KTW, Gingival/mucosal thickness)

is the desired

outcome ,then the combined technique should be used.
Tooth location:
Zucchelli137 analysed the influence of tooth location on root coverage
with coronally advanced flap procedures. Studies that treated recessions
localized in both the maxilla and the mandible reported better outcomes for
maxillary teeth. According to McGuire and Scheyer77, vascular supply and
muscle pull may negatively influence the outcome of periodontal plastic
surgery in the lower jaw. Moreover, anatomic conditions like marginal
frenula, high muscle pull and shallow vestibule that are frequently
encountered in the lower incisors are considered limiting factors for
periodontal plastic surgery.
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Huang et al61 concluded that achieving complete root coverage in
maxillary teeth is more predictable than in mandibular teeth, although this
trend was not statistically significant. Interestingly, teeth in the right side were
related to greater CRC than corresponding ones in the left side. It could also
be speculated that for most of the right-handed patients, the left side is often
more traumatized due to the application of higher pressure during brushing
and thus potentially jeopardizing the outcome of the surgery, both in short and
long-term.
Piniprato et al91 evaluated the long term effects of coronally
advanced flaps in the treatment of gingival recession defects for 20 years.
Significant reduction in recession depth was seen with CAF. Mean Root
Coverage decreased from 68.59% (1 year) to 56.11% (20 years), as well as the
percentage of sites achieving CRC decreased from 34.02% to 25.00%
respectively. Statistically significant decrease in mean PD and KT. MRC
decreased from 71.43% to 59.70% for Class I GR. The percentages of sites
reaching CRC decreased from 41.66% to 32.72% for Class I GR.
The achievement of CRC was associated to the following baseline
conditions: GR not presenting interdental tissue loss (i.e., Class I), Lack of
NCCL (step), Sites presenting an attached KT band ≥ 2 mm and RD. Gingival
recession recurrence in 20 year follow up showed

in 5-year follow-up,

gingival recession was associated with age and attached KT < 2 mm. In 10year follow-up, recession was associated to sites with attached KT < 2 mm
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and interdental tissue loss and 15-year follow-up was associated to age, RD at
1-year follow-up as well as sites with attached KT < 2 mm and presence of
interdental tissue loss. In 20 years follow up, recurrence was associated to
sites

with

attached

KT

<

2

mm

and

interdental

tissue

loss.

Technique related factors:
Flap thickness:
Baldi et al6 did a case series to determine whether the flap thickness is
a predictor of root coverage. In sites covered with thin soft tissues (<1mm)
recession occurred with greater frequency than sites covered with soft tissue
thickness (>1mm). It is not unreasonable to consider that thin flaps are at
greater risk than thicker flaps for ischemia and necrosis.
The thickness of the flap was measured by Iwansson gauge at the
midpoint between the base of the flap and the mucogingival junction (MGJ).
The Iwansson gauge was modified, eliminating the spring, to avoid excessive
pressure on the soft tissue. After the surgical procedure the gingiva is
positioned on the avascular root surface and receives a smaller amount of
blood supply because of the caudocranial pattern of vascularization. The
greater the thickness of the flap, greater will be the vascularization of the
marginal gingiva.
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Flap thickness >0.8mm is associated with complete root coverage and
flap thickness <0.8mm is associated with partial root coverage. 0.8mm can be
considered as critical flap thickness, above which complete root coverage can
be expected.
Post-surgical position of gingival margin:
Piniprato et al88 showed the postsurgical position of the gingival
margin affect the complete root coverage obtained after coronally advanced
flap procedures. The more coronal the gingival margin to the cementoenamel
junction the more the complete root coverage. Factors affecting the clinical
outcomes of root coverage can be patient related, site related and technical
related factors. Patient related factors may be oral hygiene maintenance,
traumatic tooth brushing and smoking. Site related parameters may be tooth
position, vitality, type of tooth, amount of remaining keratinized tissue,
dimension of the recession defect, root convexity must be considered.
Flap Tension:
Pini Prato et al

89

compared CAF procedures in a split mouth study

by measuring the flap tension with dynamometer. The test group (with tension
ranging from 4 gm. to 10.7 gm.) did not show any statistically significant
difference in recession reduction from the control group (with tension ranging
from 0.0 gm. to 0.7 gm.). But within the test group, the flap with greater
tension showed less reduction in root coverage.
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Root conditioning:
Pini Prato et al94 compared 2 different modalities of root surface
treatment root planning versus root surface polishing in combination with
coronally advanced flap procedures for the treatment of gingival recession. No
statistically significant difference found between the 2 groups in 3 months.
The sites that showed greater recession at baseline resulted in a greater
recession reduction after 3 months. Healing of CAF occurs with a minimal
recession and a slight reduction of keratinized tissue width associated with an
apical shift of gingival margin and MGJ.
Results of periodontal plastic procedures:
Rocuzzo et al104 did a systematic review on periodontal plastic
surgery for treatment of gingival recessions. They compared the mean
percentage of root coverage for each procedure:
For GTRn (non resorbable) the value varied from 87.1% to 53.5%
while for GTRr (resorbable) mean root coverage was between 98.6% and
48%.CTG presented a mean root coverage of between 95.6% and 64.7%,
while FGG ranged from 85.3% to 43% . CAF offered mean root coverage in
the range of 55% to 91.2%. Connective tissue grafts were statistically
significantly superior to guided tissue regeneration for improvement in
gingival recession reduction while there was no difference concerning clinical
attachment level. The study showed CAF can produce optimum root coverage
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with good colour blending with adjacent soft tissue and complete recovery of
the marginal soft tissue morphology can be accomplished. Postoperative
course is less troublesome.
Da Silva et al39 reported no complication on comparing CAF+CTG
versus CAF. The CAF procedure is a safe and reliable approach in periodontal
plastic surgery and is associated with consistent recession reduction and
frequently with CRC. Meta-analyses showed that only two combinations
(CAF+CTG and CAF+EMD) provided better results than CAF alone.
CAF+CTG resulted in better clinical outcomes for both CRC.
Possible biological reasons to explain the clinical outcomes of CAF
+ CTG may be related to (i) the ability of the bilaminar blood supply from
both the periosteal surface and the overlaying flap in promoting survival of
CTG on the root surface69 and (ii) the capacity of CTG to reduce the apical
relapse of the coronally positioned gingival margin during the healing phase of
the CAF procedure 88
Chambarone et al29 showed that SCTG provide superior percentage
MRC and CRC and mean increase in KT width compared to other procedures
in class I and II recession defects. Defects treated at the mandible and at
posterior sites (i.e., molars) can be safely and satisfactorily treated as well. The
final outcomes achieved seem to benefit from the use of magnification during
the surgical procedures, but little evidence was available for analysis.
Conversely, smoking may decrease the expected results of SCTG.
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Leknes et al74 compared 12-month and 6-year follow-up results for
the coronally advanced flap with and without biodegradable membrane for
Miller‟s class I and II gingival recession treatment. They showed Placement of
a biodegradable membrane underneath the flap does not seem to improve
neither the short-term nor the long-term results. At 6 years, the extent of root
coverage achieved at 12 months was reduced by 0.5mm for the membrane
sites and by 1.0mm for the non membrane sites, revealing a significant
relapse. Regarding the Attachment gain, Recession width, the change form 12
months to 6 years were non-significant for both groups. Initially the probing
depths decreased in both the groups and at 6 years, the probing depths for the
membrane sites rebound to baseline level while the mean probing depth
appeared stable for the non-membrane sites.
Cairo et al22 did a systematic review comparing CAF with other
procedures. CAF + CTG and CAF+EMD provided better results in terms of
Complete Root Coverage (CRC) compared with CAF alone.
No combined therapy was more effective than CAF+CTG for CRC.
No combination was more effective than CAF+CTG for Recession Reduction.
CAF+CTG and CAF+EMD, provided better results than CAF in terms of
CAL gain. The additional effect of CTG or EMD in combination with CAF
was associated with better outcomes in terms of KT gain than CAF alone.
Cortellini et al35 compared the clinical outcomes and patient
morbidity of coronally advanced flap (CAF) alone or in combination with a
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connective tissue graft (CAF+CTG) in single Miller Class I and II gingival
recessions and found that both treatments were effective in providing a
significant reduction of the baseline recession and dentine hypersensitivity,
with only limited intra-operative and post-operative morbidity and side effects.
Adjunctive application of a CTG under a CAF increased the probability of
achieving CRC in maxillary Miller Class I and II defects. Surgical time was
significantly shorter in the CAF group.
Mc Guire and Sheyer78 have shown that CM+CAF seem to
present a viable alternative to the traditional CTG+CAF gold standard, without
the morbidity of graft harvest.
Pini prato et al95 did a 5 year follow up study to compare the clinical
outcomes of coronally advanced flap (CAF) alone versus coronally advanced
flap plus connective tissue graft (CAF+CTG) in the treatment of multiple
gingival recession. CAF+CTG provided better CRC (52% vs. 35%) than CAF
alone in the treatment of multiple gingival recessions at the 5-year follow-up.
An apical relapse of the gingival margin in CAF treated sites was observed
while a coronal improvement of the margin was noted in CAF+CTG-treated
sites between the 6-month and the 5-year follow-ups.
Chambarone et al29,30 showed that although faster and less
technically demanding than sub epithelial connective graft (SCTG)-based
procedures, CAF does not promote improvements in both the width or
thickness of keratinized tissue (KT). It is better indicated for treatment of both
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localized or multiple Class I gingival recession presenting an attached width of
KT of at least 2 mm. long-term maintenance of results achieved with therapy
might be influenced by different anatomic or environmental factor, such as the
type of periodontal biotype and toothbrushing habits. CAF alone may be
related with a great amount of apical relapse of gingival margin position over
time.
Rasperini et al100 did a randomized controlled trial to identify
predictor factors for long term outcomes stability of coronally advanced flap
with or without connective tissue graft in the treatment of single maxillary
gingival recession after 9 years. They found that both treatment modalities
demonstrated stability over time. Additional use of CTG provided a greater
increase in KT.CRC and recession reduction was negatively influenced by
NCCL.
Zucchelli et al136 compared patient morbidity and root coverage
outcome after CTG and DGG (Deepithelialized Gingival Graft) and found that
no differences were demonstrated in the post-operative pain and root coverage
outcomes. A statistically greater increase in buccal soft tissue thickness was
observed in the DGG group. Patients‟ post-operative discomfort, bleeding,
stress and inability to chew were evaluated with a questionnaire given to
patients 1 week following surgery. The questionnaire included the evaluation
of the intensity of the given event on a visual analogic scale (VAS) of 100mm.
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Mc Guire et al79 compared the clinical parameters of Gingival
Recession treated with CTG or EMD with CAF at 10 years. Based on the
results of the 10-year follow-up investigation, treatment with EMD + CAF or
CTG + CAF for Miller Class I and II GR defects appears stable, clinically
effective, and similar to each other on all measured parameters.
Cairo et al27 evaluated the adjunctive benefit of connective tissue
graft to coronally advanced flap for the treatment of gingival recession
associated with interdental clinical attachment loss equal or smaller to the
buccal attachment loss (RT2).They showed both treatments can provide CRC
in single gingival recession with interdental CAL loss. The application of CTG
under CAF resulted in predictable CRC when inter-dental CAL was ≤3 mm.
More sites treated with CAF experienced soft tissue contraction in the early
healing phase, thus supporting the role of CTG in limiting the post-operative
apical shift of the gingival margin following CAF alone.
Maino et al76 investigated the influence of suturing technique and the
thickness of the pre and postoperative palatal and flap mucosa on the early
healing of the palate after harvesting a connective tissue graft. No statistically
significant differences were found between suturing techniques and wound
healing. Statistically significant differences were found between postoperative
flap thickness and Early Healing Index46 at 1, 3, and 6 mm from the incision
line. Negative correlations reaching statistical significance were found
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between the number of days of discomfort and residual flap thickness
measured at 1, 3, and 6 mm.
Bittencourt et al10 showed that a mean increase of 0.45 mm was
achieved when SCTGs of 1.0 to 1.3-mm thickness were combined with CAF.
For CAF alone, there were no changes in the periodontal biotype.
Zucchelli et al136 showed no significant differences whether the
SCTG was obtained via conventional graft harvesting techniques (e.g., trap
door, parallel incision method) or by epithelialized gingival graft harvesting
technique (i.e., deepithelialized FGG) in terms of SCTG dimensions,
postoperative pain, or bleeding. Conversely, conventional harvesting
techniques were associated with increased surgical chair time and better
outcomes on „„postoperative inability to chew- and stress-related visual analog
scale values.
Jepsen et al62 evaluated the clinical outcomes of the use of a
xenogeneic collagen matrix (CM - Mucograft) in combination with the
coronally advanced flap (CAF) in the treatment of localized Miller‟s class I
and II recession defects. They showed that CAF + CM was not superior with
regard to root coverage, but enhanced gingival thickness and width of
keratinized tissue(0.37mm) when compared with CAF alone.
Rosetti et al107 compared the long-term clinical effects produced by
sub epithelial connective tissue graft (SCTG) and guided tissue regeneration
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combined with demineralized freeze-dried bone allograft (GTR-DFDBA) in
the treatment of gingival recessions in a 30-month follow-up clinical trial.
Both techniques for treatment of gingival recession (SCTG and GTRDFDBA) lead to favourable and long-term stable results, but SCTG promoted
a more favourable increase in keratinized tissue (3.5mm-CTG, 2.4mm-GTR)
According to Kuis et al

69

the CAF+CTG procedure provided better

long-term outcomes (60 months postoperatively) than CAF alone. Long-term
stability of the gingival margin is less predictable for Miller Class II GR
defects compared to those of Class I.
Buti et al20 conducted a Bayesian Network Metaanalysis (NM) of
randomized controlled trials to establish a ranking in efficacy and the best
technique for coronally advanced flap(CAF) based root coverage procedures.
CAF+CTG was the most effective procedure for root coverage in
terms of Rec Red and CAL gain and could be considered the gold standard in
the treatment of Miller Class I and II gingival recessions. CAF+EMD ranked
first for CRC. CAF+CM resulted to be the best treatment in terms of KT gain
along with CAF+CTG. The surgical procedures with the highest probability
(Pr) of being the best treatments were the combined CAF+CTG treatment (Pr
= 40%) and CAF+CM treatment (Pr = 25%).
Skurska et al

124

compared CTG with CAF with vertical incision or

MCAF and concluded MCAF with CTG and CAF with CTG allow obtaining
satisfactory and comparable root coverage as well as an aesthetic outcome
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without the negative effect of vertical incisions on the appearance of soft
tissue.
Sanz and Simion114 showed that in conditions of equal recessions or
central position of the deepest recession, an envelope flap design should be
used, whereas in a condition of uneven recessions or peripheral position of the
deepest recession, vertical releasing incision preparation should be used
Zucchelli et al

141

and Graziani et al

53

observed that vertical cuts

might be a cause of flaptrophism through the limitations of vascularization of
its lateral parts. This blood supply reduction can be crucial, especially if the
surgery deals with multiple recessions, when the extension of the flap
increases with every added tooth.132,50
Vertical incisions may escalate the probability of formation of visible
unaesthetic white scars. There is a possibility of greater flap mobilization
when the vertical releasing incisions are performed. Flap tension and tissue
trauma can also sorely reduce blood supply, especially in cases of thin softtissue phenotype. Higher the flap tension, the lower the recession reduction.
Mc Guire et al

77

showed that in the 5-year follow up after treatment

with either rhPDGF BB or CTG+CAF for Miller Class II recession defects,
both procedures lead to stable, clinically effective results, although CTG +
CAF resulted in greater reductions in recession, greater percentage of root
coverage, and increased WKT.
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Rotenberg and Tatakis110 evaluated the buccolingual tissue
dimensional changes during early CTG healing using noninvasive technique.
The observed increase in bucco-lingual tissue dimension subsides by the end
of the second postoperative week.
Tonetti et al132 gave the consensus report of the 10th European
workshop regarding the clinical efficacy of periodontal plastic surgery
procedures. According to the consensus, when aiming at complete root
coverage or maximal reduction in recession, the addition of CTG or EMD
improve the efficacy of CAF and may be considered the procedure of choice
at moderately deep maxillary recessions located in anterior and premolar teeth.
Increased morbidity due to the donor site or the increased cost of the material
needs to be taken into account.
Chambarone et al30 did a systematic review of Periodontal soft tissue
root coverage procedures from the AAP regeneration workshop. Berlucchi et
al showed that the higher the distance between the cemento-enamel junction
(CEJ) and bone crest and the thinner the flap thickness (<1 mm for GR 4 mm),
the smaller the chance of achieving CRC at 12-month follow-up.
Stefanini et al126 assessed patient-reported outcome measures
(PROMs), aesthetics and stability of root coverage procedures (CAF and
CAF+CMX) from a previous 6-month RCT after 1 year. Patient Related
Outcome Measures (PROM), RES and RC did not significantly differ between
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treatment groups. Thickness and width of keratinized tissue were enhanced
following CAF + CMX compared to CAF alone.
Kerner et al66 assessed the reliability of qualitative scoring system for
evaluation of esthetics post operatively and the relationship between
subjective and objective measurements. The assessment should be performed
on the direct evaluation of the difference between preoperative and
postoperative views. The overall cosmetic evaluation does not appear to be
related to the percentage of root coverage.
Microsurgery
Resolution is defined as the ability of an optical system to make clear
and distinguishable two separate entities. The resolving power of the unaided
human eye is only 0.2 mm.28 Resolution can be improved by optical aids
(loupes, microscopes). A common operating microscope can raise the
resolving limit from 0.2mm to .006 mm (6 microns).
Resolving ability can be increased by simply moving closer to the
object without using any supplemental device. As the focal length (eye-subject
distance) decreases, the depth of the field decreases and also the eyes must
converge, creating eyestrain7. Alternatively, the resolving power and the
image size can be increased with magnification through lenses without moving
closer to the object.
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Minimally invasive surgical approach is described as „„the ability to
miniaturize our eyes and extend our hands to perform microscopic and
macroscopic operations in places that could previously only be reached only
by large incisions.‟‟47 In mucogingival surgery, the extent of operative invasion
and surgical damage to the tissues can be reduced by atraumatic surgical
approach, improved dexterity of the surgeon and improved visualization of the
surgical area.43 The use of surgical microscope can improve these factors.
Microsurgery is defined as refinement in operative technique by
which visual acuity is enhanced through the use of surgical operating
microscope.7 Operating microscope provides the highest optical resolution
with the most efficient illumination.
History
In 1694, Amsterdam merchant Anton van Leeuwenhook constructed
the first compound lens microscope. Saemisch, a German ophthalmologist,
introduced simple binocular loupes to ophthalmic surgery in 1876. Carl Nylen
first used a binocular microscope in 1921 for ear surgery. He is considered a
father of microsurgery. During 1950s, Barraquer began using the microscope
for corneal surgery.
The advent of Minimally invasive surgery (MIS) in 1990‟s changed
radically the surgical environment. Microsurgery with the use of surgical
operating microscope is a part of Minimally Invasive surgery. Apotheker and
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Jako first introduced the microscope to dentistry in 1978. In 1991 Gary Carr
introduced an operating microscope with Gallilean optics and ergonomically
configured for Dentistry. During 1992, Carr published an article outlining the
use of the surgical microscope during endodontic procedures. It has been
shown there is direct relationship between magnification and significantly
enhanced performance of technical dental procedures.
Shanelec and Tibbetts118 presented a continuing education course on
periodontal microsurgery at the annual meeting of the American Academy of
Periodontology.
Dable et al40 compared posture among dental students with saddle
seats, conventional seats with and without backrest and the use of
magnification loupes. The posture was better improved with the use of saddle
seats and magnification loupes and was statistically significant. Ergonomic
saddle seat facilitate neutral lumbar spine posture and reduce back pain and
loupes reduce shoulder discomfort.
Principles:
Microsurgery incorporates three important principles121:
1. Improvement of motor skills thereby enhancing surgical ability
2. Passive wound closure with exact primary opposition of the wound edge.
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3. The application of microsurgical instrumentation and suturing to reduce
trauma.
Magnification systems:
Two types of optical magnification systems available:
A. Loupes
B. Surgical Operating Microscope
Surgical microscope (Fig 4):
Operating microscopes are designed on Galilean principles. They use
the application of the magnifying loupes in combination with a magnification
changer and a binocular viewing system, so that it employs parallel binoculars
for protection against eye strain and fatigue16,94. They also incorporate fully
coated optics and achromatic lenses, with high resolution and stereoscopic
vision.
Surgical microscopes use co-axial fibre-optic illumination. This type
of light produces an adjustable, bright, uniformly illuminated, shadow-free
light that is parallel to the optical viewing axis7.
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Advantages of operating microscope (Fig:5)
Microscope provides greater operator eye comfort because of the
parallel viewing optics of the Galilean system as well as the range of variable
magnification. It is incorporated with coaxial fiberoptic illumination.
Limitations of operating microscope:
Microscope has certain limitations such as restricted area of vision
and loss of depth, loss of visual reference points and it involves a steep
learning curve.
Benefits of microsurgery:
•

Increased precision in surgical procedures with accurate incisions via

smaller instrumentation, less trauma, and quicker post-operative healing.
•

Gentle handling of soft and hard tissues.

•

Passive and accurate wound closure

•

Ergonomic advantage

Learning Curve:
There is a learning curve in becoming competent at working at high
magnification. The more the microscope is used, the shorter the learning
curve. Sporadic or intermittent use, frequently leads to only frustration.
Working under the microscope involves working with “four hands,” it is
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mandatory to motivate and train the dental assistant. Competency in
microscope use can be acquired very quickly with a disciplined and
professional approach to training.28
Microsurgical Triad:
Microsurgical Triad consists of Illumination, Magnification and
Increased precision.(Fig.6)
Illumination:
Fiberoptic technology has improved the methods of focusing light on
specific areas. Johnson et al demonstrated that fiberoptic illumination/
transillumination is beneficial in removing deposits in moderate to deep
periodontal pockets. Fiber optic lighting is a standard feature of surgical
operating microscopes.
Magnification:
Periodontal microsurgery is commonly performed at ×10 to 20
magnification. With normal vision the highest possible visual resolution is 0.2
mm. At this level of visual acuity, the greatest accuracy possible for the
human hand movement is 1 mm60. Physiologic tremor can further reduce the
accuracy of movement to 2 mm. Under magnification of ×20, the accuracy of
hand movement approaches 10 μ and visual resolution approaches 1 μm.
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Under magnification, precision of their motor skills increases from
tolerances of 1-2 mm to as small as 10 µm120. Proprioceptive guidance is of
little value under the microscope. Instead, visual guidance is used to
accomplish mid-course correction of the hand to accomplish the finest
movement with skill and dexterity. This means incisions are accurately
mapped, flaps are elevated with minimal damage, and the wound is closed
precisely and without tension
Microsurgical instruments:
Microsurgery entails the use of specially constructed microsurgical
instruments, specifically designed to minimize trauma43. Several types of
ophthalmic knives, such as the crescent, lamellar, blade breaker, sclera, and
spoon knife, can be used in the field of Periodontics. Ophthalmic knives used
in microsurgery are chemically etched rather than ground, their sharper blades
produce a more precise wound edge. Smaller sized instruments used under
magnification allow surgeons to refine their movements with the end result of
enhanced surgical skills.119
Smaller needles and sutures: (Fig:7)
In Periodontal microsurgery 6-0 and 7-0 suture materials with reverse
cutting needle of size 16 mm to 19mm were used. Other forms such as spatula
needle, which is 6.6mm in length and has a curvature of 140˚ are used for
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accurate apposition closure and immobilization of connective tissue graft in
microsurgery43.(Fig.7)
Applications of Microsurgery in Periodontics:


Apical or coronal repositioned flaps



Pedicle or sliding flaps



Accurate split thickness flaps



Augmentation procedures



Regeneration procedures

Harrel

57

did a case series using minimally invasive surgical approach for

periodontal regeneration. Minimally invasive surgery (MIS) uses smaller
incisions with lesser trauma to the tissues and hence faster healing compared
to traditional approaches. Patient acceptance was better than traditional
approach.
Bohm et al12 assessed the clinical effect of the microsurgical access flap
with and without EMD treatment in periodontal intrabony defects.
Microsurgical approach resulted in high percentage of primary flap closure
and maximum tissue preservation. EMD showed superior PPD reduction and
CAL gain (2.8 mm) than microsurgical access flap (2.0 mm) alone.
Francetti et al49 evaluated predictability of a minimally invasive technique
for the treatment of gingival recession. They observed a mean gain of 3.69mm
for CAL and 2.2mm for keratinized tissue. Magnification and illumination
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allows accurate dissection and gentle manipulation of the tissues and
placement of accurate sutures, enhancing the healing potential of the treated
sites.
Bittencourt et al10 compared the outcomes of Semilunar Coronally
advanced Flap and Sub epithelial Connective Tissue Graft done with surgical
microscope. No significant difference between the groups with regard to RH,
RW, WKT, PD and CAL. The average percentage of root coverage for SCPF
and SCTG were 90.95% and 96.10% respectively. The SCTG showed
statistically significant increase in TKT.
Zuhr et al142 evaluated the covering of gingival recession with a modified
microsurgical tunnel preparation .In microsurgical approach, surgical trauma
is minimized with the use of microsurgical blades to ensure atraumatic access
and 6-0 or 7- 0 suture material
Cortellini and Tonetti36 evaluated the clinical performance and
intraoperative and post-operative morbidity of the minimally invasive surgical
technique associated with the application of an enamel matrix derivative in the
treatment of isolated deep intra bony defects. They showed very limited intra
and post-operative morbidity.
Ribeiro et al102 did a randomized clinical trial with and without
Enamel Matrix Derivative (EMD) in Minimally Invasive Surgery in treating
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intrabony defects in single rooted teeth. The results showed that EMD did not
provide any additional benefit in the treatment of intrabony defects.
Ribeiro et al103 compared clinical and patient centred outcomes after
Minimally Invasive Non-surgical (MINST) and Surgical (MIST) approaches
for the treatment of intrabony defects with intrabony component of greater
than 4 mm. They found that PD reduction and CAL gain were not significant
between the groups at 3 and 6 months. There was no change in Position of
gingival margin. MIST was associated with significant higher chair time
Cortellini and Tonetti38 evaluated by a randomized controlled clinical
trial in intrabony defects with clinical and radiographic outcomes of the
modified minimally invasive surgical technique with and without regenerative
materials. Modified Minimally Invasive Surgical Technique consisted of small
buccal flap without elevation of the defect associated papilla. M-MIST with or
without regenerative materials resulted in clinical and radiographic
improvements
Comparison of Macro surgical and Micro surgical approaches:
Burkhardt and Lang 15 compared the treatment of gingival recession
with micro and macro surgical procedures with connective tissue graft and
double papilla flap. Microsurgical procedure was performed with 7-0,9-0
suture threads and with ophthalmic blades and microsurgical instruments.
Mean recession coverage 99.4±1.7% for microsurgical procedure and 90.8±

40

Review of Literature

12.1 % for macro surgical procedure respectively. Fluorescent angiograms
performed to evaluate the vascularization of the graft showed that immediately
after surgery and after 3 and 7 days of healing the vascularization increased
statistically significantly in microsurgical procedure.
Francetti et al48 compared micro and macro surgical procedures in the
treatment of gingival recession. Success in terms of esthetics is not statistically
significant between the two procedures. Predictability (percentage of cases
that that achieved complete root coverage in respect to total treated cases) was
higher for patients treated with the microscope (58.3% vs 33.4%).
Andrade et al 3 compared macro and micro surgical techniques for the
treatment of gingival recession using coronally positioned flaps and Enamel
Matrix Derivative. At 6 months there is no statistically significant difference
in all parameters except width of the keratinized tissue and Thickness of
keratinized tissue in microsurgery group which is due to improved
visualization and use of microsurgical instruments and sutures. All patients
reported minimal discomfort during the postoperative period.
Bittencourt et al11 compared root coverage, postoperative morbidity,
aesthetic outcomes of sub epithelial connective tissue graft with or without the
use of a surgical microscope in the treatment of class I and class II gingival
recession. After 12 months, percentage of root coverage was 98% with the use
of surgical microscope and 88.3% without the use of surgical microscope. No
difference between the procedures for post-operative morbidity and esthetics.
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Predictability of SCTG done with microscope is higher than without
microscope as enhanced visual acuity resulting from the magnification and
improved illumination of the field.
Kahn et al65 evaluated periodontal microsurgery in deep gingival
recession after orthodontic movement .The surgical manipulation of thin
biotypes impose challenges which can be overcome by microsurgical
techniques with appropriate illumination and magnification for more precise
flap elevation and sutures can lead to primary closure.
Jindal et al63 did a split mouth study comparing connective tissue
grafts for recession coverage using micro and macro surgical techniques.
There is no statistically difference between the two groups except for papillary
height reduction and papillary width improvement which was significant in
microsurgery group. Better aesthetic outcome with regard to marginal profile
and papillary appearance was seen in microsurgery group.
Singh et al123 compared microsurgical (loupes х3) and macro surgical
coronally advanced flap in the treatment of localized gingival recession. All
clinical parameters were not significant between the groups. Microsurgical
group showed less pain and better aesthetic outcomes.
Pandey et al 87 compared the treatment of localised gingival recession
using free rotated papilla autograft with coronally advanced flap by
conventional and microsurgical technique. The clinical parameters, Recession
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depth, Recession width, clinical attachment loss, width of the keratinized
tissue didn‟t show any statistically significant difference. Microsurgical site
showed less postoperative discomfort and pain.
Shreya et al

122

evaluated microsurgical and conventional open flap

surgical procedure outcomes in patients with periodontitis histopathologically
and under scanning electron microscopy. The Haematoxylin and Eosin
staining revealed more areas of hemorrhage in the conventionally treated
group. Immunohistochemistry showed the intensity of smooth muscle actin
staining around the endothelium was more prominent in the microsurgery
group. The scanning electron microscope examination revealed residual
calculus in both the procedures but loss of tooth substance was more in the
conventionally treated specimens.
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MATERIALS AND METHODS
Study subjects were selected from the patients who reported to
Department of Periodontics, Ragas Dental College and Hospital, Chennai. The
study was approved by the Institutional Review Board of Ragas Dental
College, Chennai. All patients were informed about the procedure and written
informed consent was obtained from them.
Inclusion criteria:


Miller’s Class I gingival recession in Maxillary cuspids and bicuspids.
Miller’s Class I is defined as Marginal Tissue Recession not extending
to Mucogingival junction with no loss of interdental soft tissue or
bone83.



Isolated Gingival Recession Defects



Absence of active periodontal disease.



Full Mouth Plaque Score (FMPS) and Full Mouth Bleeding Score
(FMBS) less than 20 % (measured at four sites per tooth)



Presence of identifiable CEJ



Presence of ≥ 1 mm keratinized tissue apical to GM



Presence of ≤ 1mm of step defect at the CEJ.



Thick gingival biotype.



The experimental sites should not have undergone previous periodontal
surgical procedures.
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Exclusion criteria:


Patients with systemic health problems.



Current smokers/Tobacco chewers.



Pregnant and lactating women.



Patients under medication that may interfere with surgical procedures.

Study Design: The study is a parallel group, single centre study. Twenty
subjects with a single recession site in maxillary cuspids or bicuspids were
assigned to two groups of ten each.
Group A: Gingival recession was treated with autogenous connective tissue
graft (CTG) with coronally advanced flap as described by Langer and
Langer70.
Group B: Gingival recession was treated with coronally advanced flap under
microsurgery as described by Zucchelli and De sanctis41.
Data Collection:


Demographic data such as Age, Gender, Occupation and Medical
history, Family history if any were recorded.



Patient’s personal habits including oral hygiene measures and the use
of additional prophylactic aids were noted.

45

Materials & Methods

Initial therapy and Clinical measurements:
All subjects received oral prophylaxis and oral hygiene instructions
including proper brushing technique to eliminate habits that may be associated
with the etiology of gingival recession. Customized acrylic stent was
fabricated and clinical parameters were recorded at baseline, 1 month, 3
months and 6 months postoperatively with William’s periodontal probe or
UNC 15 probe. Acrylic stents were fabricated covering occlusal or incisal
1/3rd of the teeth with one adjacent tooth on either side. Grooves were made at
the mid buccal aspect as reference for clinical recording.
Anatomic landmarks: CEJ (Cement Enamel Junction), GM (Gingival
Margin), Base of the pocket, Papilla tip, Base of the papilla, Muco Gingival
Junction (MGJ)
Clinical parameters recorded:


PD: Probing Pocket Depth measured from GM to base of the pocket



RH: Recession height measured from CEJ to GM.



CAL (PD + RH): Clinical Attachment Level measured from CEJ to
Base of the pocket.



RW: Recession width measured at the level of apical end of CEJ from
mesial GM to distal GM.



WKT: Width of the keratinized tissue measured from free gingival
groove to MGJ.
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Gingival thickness: Measured with Endodontic plugger or reamer.

Percentage of root coverage =
Gingival Recession at baseline – Gingival Recession at 6 Months х 100
Gingival Recession at Baseline

Clinical parameters recorded at specific intervals were designated as follows
where T denotes time interval in Group A and mT denotes time interval in
Group B:


Baseline (PDT0,mT0, RHT0,mT0, CALT0,mT0, RWT0,mT0, WKTT0,mT0),



1 month (PDT1,mT1, RHT1,mT1, CALT1,mT1, RWT1,mT1, WKTT1,mT1),



3 months (PDT3,mT3, RHT3,mT3, CALT3,mT3, RWT3,mT3, WKTT3,mT3) and



6 months ( PDT6,mT6, RHT6,mT6, CALT6,mT6, RWT6,mT6, WKTT6,mT6) were
recorded.

Objective evaluation of Esthetics: The Gingival Esthetics is evaluated
postoperatively using Root Coverage Esthetic Score24,26 (RES) as given by
Cairo et al in 2010 based on the following parameters.(Fig:8)
Gingival Margin (GM):
Irrespective of the other variables, 0 points are assigned in cases of
failure of the root-coverage procedure (gingival margin apical or equal to the
baseline recession) and/or if the partial or total loss of interproximal papilla
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occurs following treatment. A gingival margin apical to the CEJ results in
partial root coverage; therefore, it must be considered a partial success (3
points). CRC with a final gingival margin at or slightly covering the CEJ in
conjunction with a physiological sulcus depth represents the best outcome (6
points).
Marginal Tissue Contour (MTC):
The gingival margin may show irregularities, such as small clefts (0
points). Additionally, the gingival margin may be flat rather than arcuate
because of missing or abraded enamel (0 points). An arcuate gingival contour
following a normal CEJ is assigned a better esthetic score (1 point).
Soft Tissue Texture (STT):
The evaluation of the gingival surface is of paramount importance. A
keloid-like texture following free gingival grafts is not esthetic (0 points);
persistent scars along the incision lines greatly impair the final esthetic result
(0 points). Normal gingival texture is assigned 1 point.
Muco Gingival Junction Alignment MGJ):
The MGJ may not align with that of adjacent teeth (0 points). For
example, the apical margin of a free gingival graft often extends beyond the
MGJ, thus compromising esthetics and function (0 points). Excessive coronal
displacement of the gingival margin following a coronally advanced flap
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procedure may also cause MGJ malalignment (0 points). One point is given if
the MGJ is aligned with the MJG of adjacent teeth.
Gingival Colour (GC):
Gingival tissue following a graft procedure often appears whiter than
normal gingiva (0 points). A perfect colour match with adjacent soft tissue is
assigned 1 point.
Individual scores were added to obtain the total score. The Ideal
aesthetic score was 10. A score of 0 was assigned when the final gingival
margin position was equal or apical to the previous recession depth. A score of
0 was also assigned when a partial or total loss of interproximal papilla (a
black triangle) occurred after the treatment.
Subjective evaluation of Post-operative morbidity:
Patients were asked to evaluate the post-operative period after 1 week
for pain, discomfort, swelling with Visual Analog Scale (VAS) from 0 to 10
with 0 being no pain or discomfort and 10 being severe pain and discomfort
and recorded.
Subjective Evaluation of Aesthetics:
Subjects were asked to score for esthetics postopeartively at 6
months66,67,68 Ordinal score from 1 to 5 was scored where the score denotes 1)
Poor 2) Bad 3) Good 4) Very good and 5) Excellent.
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Armamentarium:


Mouth mirror



William’s periodontal probe



UNC 15 probe



Tweezer



Kidney tray



10 ml irrigation syringe



Normal saline



Lignocaine hydrochloride (2%) 1:80,000 adrenaline



Dappen dish



Gel sponge



Metal scale



Suction tip



Coe pack



Paper pad



Plastic spatula



Endodontic reamer

Surgical instruments :(Fig:9)


Surgical curettes



Bard Parker handle 3



Swann Morton Blade 15



Adson’s tissue forceps
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Woodson’s periosteal elevator



Castroveijo scissor



Needle holder



Suture cutting scissor



3-0 mersilk sutures



4-0 vicryl sutures [Ethicon]

Microsurgical instruments: (Fig:10)


Surgical operating Microscope [Nikon SMZ645]



Microsurgical blade handle



Bard Parker Blade No.64



Periosteal elevator



Castroveijo needle holder



Castroveijo scissor



Metal suction tip



6-0 mersilk sutures [Ethicon]

Surgical procedure:
All procedures were performed by the same dental surgeon. The
patients were instructed to use pre procedural mouth rinse with 0.2%
chlorhexidine. In patient’s undergoing CTG, palatal stent was tried and
adjustments if any were made. For all patients the exposed root surface is
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prepared by root planing with Gracey curettes to reduce the root convexity, if
any.
Connective tissue Graft and Coronally Advanced Flap:
For patients under Group A root coverage was done using connective tissue
graft as described by Langer and Langer70 .
Recipient site:
After local anaesthesia, using blade no.15 two horizontal incisions
were given at the level of CEJ on the mesial and distal side at the base of the
interdental papilla followed by intrasulcular incision connecting the two
horizontal incisions. Then two oblique releasing incisions were given from
either side of horizontal incisions extending beyond mucogingival junction.
The interdental papilla adjacent to the involved tooth was de epithelialized.
The flap was raised with a split-full-split approach in the coronal–
apical direction. The split elevation was performed from base of the surgical
papillae to the probeable sulcus depth. The flap was raised ensuring the
thickness not less than 0.8mm. Gingival tissue apical to the root exposure was
raised full thickness exposing not more than 3 to 4 mm of bone. The most
apical portion of the flap was elevated split thickness to facilitate coronal
displacement of the flap. The exposed root surface was mechanically debrided
with Gracey curettes and root conditioning agents were avoided.
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Donor site:
In the palate, after local anaesthesia a trap door was created to harvest
the connective tissue. The dimension of the tissue to be harvested was
measured with a template. One horizontal incision 2mm from the marginal
gingiva was made at the premolar and molar region extending mesially
without involving rugae and not extending distally beyond the first molar to
avoid greater palatine vessels. Then two vertical incisions were placed from
the horizontal incision till the measurement of the template. A trap door was
created with these incisions and the epithelium with attached connective tissue
was elevated and the connective tissue under the flap was harvested and stored
in normal saline. Then pressure was given to the site using gel sponge for 2
minutes and the flap was approximated with 3-0 silk sutures using simple
interrupted sutures. After suturing the palatal stent was placed.
Graft stabilization on the recipient bed:
The harvested connective tissue is stabilized at the recipient site at the
level of CEJ with circumferential sling sutures using 4-0 vicryl. The flap was
then coronally advanced and sutured to cover the CEJ with sling sutures and
simple interrupted sutures with 3-0 mersilk. The vertical incisions were closed
from apical to coronal with sutures evenly one on either side to get better
approximation. After suturing the flap, saline irrigation was done and coe pack
was given to protect the surgical site from plaque accumulation during initial
phase of healing.
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Coronally Advanced Flap Procedure:
For Group B patients, coronally advanced flap procedure was
performed using surgical operating microscope as described by Zucchelli and
De sanctis.41 Two horizontal incisions were placed using microsurgical blade
64 with microsurgical handle followed by sulcular incision connecting the two
horizontal incisions. The interdental papilla is deepithelialized. Then two
oblique incisions were placed from the horizontal incision extending beyond
mucogingival junction.
The flap was raised with a split-full-split approach from coronal to
apical direction. The split thickness flap was raised from base of the papillae
to the sulcus depth with blade kept parallel to the long axis of the toot. Then
full thickness flap was raised apical to root exposure with the periosteal
elevator till 3 to 4 mm of bone was exposed. Apical to this, flap was raised in
split thickness to facilitate coronal displacement of the flap. With improved
magnification and illumination the flap thickness was reduced and the
incisions were sharp and precise. As in group A, the exposed root portion is
planed with Gracey curettes and root conditioning was avoided. The flap is
then coronally advanced as tension free as possible and sutured with sling
sutures and simple interrupted sutures using 6-0 mersilk. Periodontal dressing
(coe pack) was placed.
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Postoperative care:
Postoperative instructions were given to all subjects. Analgesics were
prescribed and twice daily usage of 0.2% chlorhexidine gluconate mouthrinse
was prescribed for first two weeks. The patients were asked to refrain from
brushing and avoid trauma to the surgical site for three weeks. The patient’s
oral hygiene measures were monitored at the recall visits. Suture removal was
done after two weeks and patients were asked to resume tooth brushing after 3
weeks with soft brush and roll technique. Patients were recalled for review and
full mouth prophylaxis was performed at 1 month, 3 months and 6 months and
the clinical parameters were recorded.
The primary outcome variable was Complete Root Coverage (CRC)
and secondary outcomes were Reduction in RH and RW, CAL gain and RES.
Statistical analysis:
The data were analyzed using SPSS version 20 (IBM software). The
intra group comparison of the groups between baseline,1 month, 3 months, 6
months were evaluated using Wilcoxon signed rank tests and Mann Whitney
U test. The level of significance (p value) was kept at less than 0.05. The
intergroup comparison for the clinical parameters was assessed using paired T
test. Root coverage aesthetic score, percentage of root coverage, VAS for postoperative morbidity and Esthetic score were analyzed between the two groups
using Mann-whitney U test.
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clinical cases

Clinical cases

Group A (CTG+ CAF)
Case 1

a

c

b

d

a) Pre-operative view
b) Horizontal Incisions placed at the level of CEJ and vertical incision
placed extending beyond MGJ
c) Split-full-split thickness Flap elevated
d) CTG Harvested from palate

Clinical cases

e

g

f

h

i

e) Graft Stabilised at the recipient site with 4-0 vicryl sutures.
f) Flap coronally advanced and sutured with 3-0 Mersilk.
g) 1 month post-operative view
h) 3 months post-operative view
i) 6 months post-operative view.

Clinical cases

Case 2:a) Pre-operative view

b) 6 months post-operative view

Case 3: a) Pre-operative view

b) 6 months post-operative view

Case 4: a) Pre-operative view

b) 6 months post-operative view

Clinical cases

Case 5: a) Pre-operative view

b) 6 months post-operative view

Case 6: a) Pre-operative view

b) 6 months post-operative view

Case 7: a) Pre-operative view

b) 6 months post-operative view

Clinical cases

Case8: a) Pre-operative view

b) Post-operative view

Clinical cases
Group B (CAF under microsurgery)
Case 1

a

b

c

d

e

f

a) Preoperative
b) Horizontal incisions placed on mesial and distal sides vertical incisions
placed extending beyond MGJ.
c) Split-full-split thickness flap elevated
d) Flap coronally advanced and sutured with 6-0 mersilk.
e) 1 month post-operative
f) 6 months post-operative

Clinical cases
Case 2: a) Pre-operative view

b) 6 months post-operative view

Case 3: a) Pre-operative view

b) 6 months Post-operative view

Case 4: a) Pre-operative view

b) 6 months Post-operative view

Clinical cases
Case 5:a) Pre-operative view

Case 6: a) Pre-operative view

Case 7:a) Pre-operative view

b) 6 months Post-operative view

b) 6 months Post-operative view

b) 6 months post-operative view

Clinical cases

Case 8: a) Pre-operative view

b) 6 months post-operative view
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RESULTS
Periodontal plastic surgery was performed in subjects with isolated
Miller’s class I gingival recession in maxillary arch. After explaining the
procedures and protocols and obtaining informed consent, 20 subjects were
recruited in the study. Clinical parameters were thoroughly recorded and oral
prophylaxis performed. After standardizing baseline data, patients were
allocated into 2 groups of 10 each. In control group (Group A) recession
coverage was attempted with CTG+CAF under naked eye. In Group B, CAF
was performed under magnification by surgical operating microscope
(NikonSMZ645).
The study comprised of 16 males and 4 females equally distributed
among the groups. In Group A, 4 canine and 6 premolar sites were treated and
in Group B, 3 canine and 7 premolar sites were treated. The mean age in
Group A was 43.11 ± 11.07 and in Group B it was 32.62 ± 6.70.(Table:1)
Among the 20 subjects included in our study, three patients dropped
out during the course of the study. One subject in Group A was excluded
owing to the inability to record 6 months post-operative data and two subjects
in Group B dropped out after surgery owing to an unexpected relocation to a
different place. Thus the final study sample was nine in Group A and eight in
Group B. (Fig:11)
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Clinical parameters were recorded at baseline, 1 month, 3 months and
6 months postoperatively, using customized acrylic stent with a marking
groove. Both groups were operated by the same dentist. Post-operative healing
was observed to be uneventful for all patients.
Evaluation of surgical procedure:
The immediate post-operative period was of mild discomfort in both
the procedures and not significant between the groups. During the first
postoperative week, 4 patients in Group A had discomfort in the palate but the
recession site was symptom free. In Group B the postoperative period was
absolutely uneventful.
Clinical parameters:
Recession Height (RH):
The mean Recession height in Group A at baseline was 2.44 ± 0.52
and in Group B it was 2.25 ± 0.64. At 1 month post operatively, the recession
height was reduced to 0.78 ± 0.83 in Group A and 1.12 ± 0.54 in Group B
with the p value of 0.54. The recession height reduced in Group A to 0.33 ±
0.50 at 6 months and in Group B it reduced as 0.80 ± 0.48 with the p value of
0.11.No statistical significance was observed between the groups at different
time intervals. (Table:2, Graph:1)
Intragroup comparison in Group A showed that between baseline and
1 month the recession height reduction was clinically significant with p value
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of 0.007. Recession height reduction between baseline and 3 and 6 months
were significant with the p value of 0.007 and 0.006 respectively for both
intervals. The intragroup comparison in Group B between baseline and 1, 3
and 6 month interval exhibited p value of 0.07, 0.06, 0.04 respectively with
significance only at 6 months (p<0.05) (Table:8)
Recession width (RW):
The Recession width in Group A was 3.22 ± 0.44 and in Group B was
3.12 ± 0.35. At 1 month it was 1.00 ± 1.22 in Group A and 1.75 ± 1.48 with
the p value of 0.21. At 3 months the recession width was 0.77 ± 1.20 in Group
A and 1.62 ± 1.13 in Group B with the p value of 0.13. In Group A the
recession width at 6 months was 0.55 ± 1.13 and in Group B it was 1.37 ±
0.82 with the p value of 0.08. None of the values were statistically significant
between the groups. (Table:3, Graph:2)
Intragroup comparison in Group A showed the recession width
reduction from baseline to 1 month, 3 months, 6 months found to be
significant with the p value of 0.03, 0.04 and 0.006. In Group B, the recession
width reduction from baseline to 1 month was significant with p value of 0.04
and at 3 months significant with p value of 0.03 and at 6 months significant
with p value of 0.01.(Table:8)
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Probing Depth (PD):
The probing depth was 1.66 ± 0.70 in Group A at baseline and in
Group B it was 1.75 ± 0.51. In Group A, at 1 month the probing depth was
1.22 ± 0.33 and in Group B it was 1.37 ± 0.46 with the p value of 0.56. At 3
months, in Group A it was 1.11 ± 0.24 and in Group B it was 1.25 ± 0.42 with
the p value of 0.43. At 6 months, in Group A it was 1.00 ± 0.00 and in Group
B it was 1.12 ± 0.74 with the p value of 0.12. The values were not statistically
significant at any intervals. (Table:4, Graph:3)
In Group A, intragroup comparison showed significant probing depth
reduction at 3 months with p value of 0.02 and at 6 months with the p value of
0.03. In Group B, the probing depth reduction was significant at 6 months with
the p value of 0.04. (Table:9)
Clinical Attachment Level (CAL):
The CAL at baseline in Group A and Group B were 4.1 ± 0.70 and
4.00 ± 0.88 respectively. At 1 month post operatively CAL was 1.44 ± 1.42 in
Group A and 2.12 ± 1.77 in Group B with the p value of 0.41. At 6 months
CAL in Group A was 0.66 ± 1.12 and in Group B was 1.62 ± 1.32 with the p
value of 0.06. The values were not statistically significant between the groups.
(Table:5, Graph:4)
Intragroup comparison in Group A showed CAL gain at 1 month was
significant with p value of 0.007 and at 3 and 6 months significant with 0.04
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and 0.007 respectively. In Group B, CAL gain was significant at 1 month with
the p value of 0.02 and at 3 months and 6 months significant with the p value
of 0.02 and 0.01 respectively.(Table:9)
Width of the keratinized tissue:
The WKT at baseline were 2.33 ± 0.70 and 2.12 ± 0.74 for Group A
and Group B respectively. At 3 months in Group A it was 2.50 ± 0.55 and in
Group B it was 2.37 ± 0.45 with the p value of 0.45 and 0.61 respectively. At
6 months in Group A it was 2.50 ± 0.50 and in Group B it was 2.37 ± 0.51
with the p value of 0.42 and 0.76 respectively.(Table:6, Graph:5)
In both Group A and B, intra group comparison showed gain in
keratinized tissue but not significant from baseline. (Table: 8)
Percentage of Root Coverage: (Table: 10, Graph: 6)
Percentage of root coverage ranged between 100 to 66 and 100 to 33
in Group A and Group B with the mean of 86.89 ± 20.2% and 58.25±41.76%
respectively. In Group A, complete root coverage was obtained in 66.6 % of
cases and 66% of root coverage obtained in 22.2% cases and 50% root
coverage attained in 11.1% cases. In Group B complete root coverage attained
in 37.5% cases and 50% root coverage in 37.5% cases. 33% root coverage in
12.5% cases and in 12.5% cases root coverage was not seen. The intergroup
comparison showed no statistical significance with a p value of 0.116.
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Subjective evaluation of Postoperative morbidity: (Table: 11, Graph: 7)
Morbidity was evaluated after 1 week post-operative period using
VAS ranging from 0 to 10, with score 0 indicating least discomfort, pain and
postoperative symptom to score 10 indicating a comfortable postoperative
period. In Group A exhibited VAS of 6±1.22 and in Group B the score was
3.37±1.06 which was statistically significant with p value 0.002 favouring
Group B.
Subjective evaluation of Aesthetics: (Table: 12, Graph: 8)
Aesthetics was evaluated 6 months postoperatively using Esthetic
score on the scale of 1 to 5. In Group A it was 4.33 ± 0.86 and in Group B it
was 3.38 ± 1.68 and the p value was 0.238 which was not significant.
Root coverage Esthetic score (RES): (Table: 13, Graph: 9)
Root Coverage Esthetic Score was evaluated at 6 months postoperative period based on the position of gingival margin, gingival colour,
surface texture, contour, mucogingival line. In Group A, 6 subjects had RES
of 10 and in 3 subjects RES was 7. In Group B, 3 subjects had RES score of
10 and 3 subjects had RES score of 7 and 2 subjects had RES score of 0. The
mean Root coverage Esthetic score was 9±1.5 in Group A and 6.3±4.17 in
Group B which was statistically not significant with a p value of 0.125.
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Table 1: Demographic data

Group A

Group B

S. No

Age

Gender

Age

Gender

1

52

F

45

M

2

52

F

34

M

3

56

M

31

M

4

41

M

44

F

5

39

M

44

F

6

52

M

36

M

7

28

M

28

M

8

43

M

43

M

9

25

M

-

-

Mean

43.11±11.07

32.62±6.70
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Table 2: Recession height (mm) measured at baseline, 1 month, 3 months and
6 months

Group A
RHT0

RHT1

RHT3

Group B
RHT6

RHmT0

RHmT1

RHmT3

RHmT6

1

2

0

0

0

2

2

2

1

2

3

2

1

1

2

2

2

2

3

2

1

1

0

3

2

1

1

4

2

1

1

1

2

2

2

2

5

3

0

0

0

2

0

0

0

6

2

0

0

0

3

1

1

1

7

2

0

0

0

2

0

0

0

8

3

1

0

0

2

0

0

0

9

3

2

1

1

-

-

-

-

Mean

2.44

0.78

0.44

0.33

2.25

1.12

1

0.8

SD

0.52

0.83

0.45

0.50

0.64

0.54

0.84

0.48

RH – Recession Height
Group A - RHT0 – At Baseline, RHT1 - At 1 month, RHT3 - At 3 months, RHT6 At 6 months
Group B – RHmT0 - At Baseline, RHmT1 - At 1 month, RHmT3 -At 3 months,
RHmT6 - At 6 months
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Table 3: Recession width (mm) measured at baseline, 1 month, 3 months and
6 months
Group A

Group B

RWT0 RWT1 RWT3 RWT6 RWmT0 RWmT1 RWmT3 RWmT6
1

3

0

0

0

3

2

2

2

2

3

2

2

2

3

3

2

2

3

3

2

2

0

3

3

3

2

4

4

3

3

3

4

3

3

3

5

4

0

0

0

3

0

0

0

6

3

0

0

0

3

3

3

2

7

3

0

0

0

3

0

0

0

8

3

2

0

0

3

3

3

2

9

3

0

0

0

-

-

-

-

Mean

3.22

1.00

0.77

0.55

3.12

1.75

1.62

1.37

SD

0.44

1.22

1.20

1.13

0.35

1.48

1.13

0.82

RW- Recession Width
Group A – RWT0 - At Baseline, RWT1 – At 1 month, RWT3 – At 3 months,
RWT6 – At 6 months
Group B – RWmT0 – At Baseline, RWmT1 – At1 month, RWmT3- At 3 months,
RWmT6- At 6 months
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Table 4: Probing depth (mm) measured at baseline, 1 month, 3 months and 6
months

Group A

Group B

PDT0

PDT1

PDT3

PDT6

PDMT0 PDMT1 PDMT3 PDMT6

1

2

1

1

1

2

1

1

1

2

1

1

1

1

2

1

1

1

3

1

1

1

1

2

2

2

1

4

3

2

2

1

2

2

1

1

5

1

1

1

1

2

1

1

1

6

2

1

1

1

2

2

2

2

7

2

2

1

1

1

1

1

1

8

1

1

1

1

2

1

1

1

9

2

1

1

1

-

-

-

-

Mean

1.66

1.22

1.11

1

1.75

1.37

1.25

1.12

SD

0.70

0.33

0.24

0.00

0.51

0.46

0.42

0.74

PD - Probing Depth
Group A - PDT0 – At Baseline, PDT1 – At 1 month, PDT3 – At 3 months, PDT6 –
At 6 months
Group B- PDmT0 – At Baseline, PDmT1 – At 1 month, PDmT3 – At 3 months,
PDmT6 – At 6 months
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Table 5: Clinical attachment level (mm) measured at baseline, 1 month, 3
months and 6 months
Group A

Group B

CALT0 CALT1 CALT3 CALT6 CALmT0 CALmT1 CALmT3 CALmT6
1

4

0

0

0

4

3

3

2

2

4

3

2

2

4

3

3

3

3

3

2

2

0

5

4

3

2

4

5

3

3

2

4

4

3

3

5

4

0

0

0

4

0

0

0

6

4

0

0

0

4

3

3

3

7

4

0

0

0

3

0

0

0

8

4

2

0

0

4

0

0

0

9

5

3

2

2

-

-

-

-

Mean

4.11

1.44

1

0.66

4

2.12

1.87

1.62

SD

0.70

1.42

1.25

1.12

0.88

1.77

1.53

1.32

CAL – Clinical Attachment Level
Group A – CALT0 – At Baseline, CALT 1 – At 1 month, CALT3 – At 3 months,
CALT6 – At 6 months
Group B – CALmT0 – At Baseline, CALmT1- At 1 month, CALmT3 – At 3
months, CALmT6 – At 6 months

Tables

Table 6: Width of the keratinized tissue (mm) measured at baseline, 3 months
and 6 months

Group A
WKTT0

WKTT3

Group B
WKTT6

WKTmT0

WKTmT3

WKTmT6

1

2

2

2

2

2

2

2

1

2

2

1

2

2

3

3

3

3

2

2

2

4

2

2.5

2.5

3

3

3

5

3

4

4

3

3

3

6

3

3

3

2

3

3

7

2

2

2

2

2

2

8

3

2

2

2

2

2

9

2

2

2

-

-

-

Mean

2.33

2.50

2.50

2.12

2.37

2.37

SD

0.70

0.55

0.50

0.74

0.45

0.51

WKT – Width of the keratinised Tissue
Group A: WKTT0 – At Baseline , WKTT3 -At 3 months, WKTT6 -At 6
months
Group B:
months.

WKTT0- At Baseline, WKTT3 – At 3 months, WKTT6 – At 6

Tables

Table 7: Intergroup comparison of RH, RW,PD,CAL & WKT

Parameters

Group A
Mean ± SD

Group B
Mean ± SD

P value
(NS)

2.44 ± 0.52
0.78 ± 0.83
0.44 ± 0.45
0.33 ± 0.50

2.25 ± 0.64
1.12 ± 0.54
1.00 ± 0.84
0.80 ± 0.48

0.29
0.54
0.19
0.11

Baseline
1 month
3 months
6 months

3.22 ± 0.44
1.00 ± 1.22
0.77 ± 1.20
0.55 ± 1.13

3.12 ± 0.35
1.75 ± 1.48
1.62 ± 1.13
1.37 ± 0.82

0.61
0.21
0.13
0.08

Baseline
1 month
3 months
6 months

1.66 ± 0.70
1.22 ± 0.33
1.11 ± 0.24
1.00 ± 0.00

1.75 ± 0.51
1.37 ± 0.46
1.25 ± 0.42
1.12 ± 0.74

1.00
0.56
0.43
0.12

4.11 ± 0.70
1.44 ± 1.42
1.00 ± 1.25
0.66 ± 1.12

4.00 ± 0.88
2.12 ± 1.77
1.87 ± 1.53
1.62 ± 1.32

0.62
0.41
0.25
0.06

2.12 ± 0.74
2.37 ± 0.45
2.37 ± 0.51

0.87
0.78
0.78

RH
Baseline
1 month
3 months
6 months

RW

PD

CAL
Baseline
1 month
3 months
6 months

WKT
Baseline
3 months
6 months

2.33 ± 0.70
2.50 ± 0.55
2.50 ± 0.50

RH-Recession Height, RW- Recession Width, PD – Probing Depth, CALClinical Attachment Level, WKT – Width of the Keratinised Tissue
NS – Not Significant

Tables

Table 8: Intragroup comparison of RH, RH and WKT

Parameters

Group A
Mean ± SD

Group B
Mean ± SD

P value

P value

RH
Baseline

2.44 ± 0.52

2.25 ± 0.64
*

0.007
1 month

0.78 ± 0.83

0.07NS
0.007

*

0.08NS
3 months

1.12 ± 0.54
0.006*

0.06NS
1.00NS

#

0.04
0.44 ± 0.45

6 months

1.00 ± 0.84
0.31

0.26NS

NS

0.33 ± 0.50

0.80 ± 0.48

RW
Baseline
3.22 ± 0.44

3.12 ± 0.35
#

1 month

0.04#

0.03

0.04#

1.00 ± 1.22
3 months

1.00NS

0.006

0.77 ± 1.20
6 months

0.03#

1.75 ± 1.48
*

1.00NS

0.01#

1.62 ± 1.13
1.00NS

1.00NS

0.55 ± 1.13

1.37 ± 0.82

WKT
Baseline
2.33 ± 0.70
3 months

2.12 ± 0.74
0.45NS

2.50 ± 0.55
6 months

0.61NS
0.42NS

2.37 ± 0.45

1.00

0.76NS
1.00

NS

2.50 ± 0.50

2.37 ± 0.51

RH – Recession Height, RW- Recession Width, WKT – Width of the
Keratinised Tissue
*

Denotes p < 0.01

#

Denotes p < 0.05

NS

Denotes p value not significant

NS

Tables

Table 9: Intragroup comparison of PD and CAL

Group A
Mean ± SD

Parameters

P value

Group B
Mean ± SD

P value

PD
Baseline

1.66 ± 0.70

1.75 ± 0.51
0.12NS

1 month

1.22 ± 0.33

0.18NS
0.02

1.37 ± 0.46
0.03#

1.00NS
3 months

#

0.08NS
0.13NS

#

0.04
1.11 ± 0.24

6 months

1.25 ± 0.42
0.31NS

1.00NS

1.00 ± 0.00

1.12 ± 0.74

CAL
Baseline

4.11 ± 0.70

4.00 ± 0.88
0.007*

1 month

1.44 ± 1.42

0.02#
0.04

0.32NS

#

0.01
1.00 ± 1.25

1.87 ± 1.53
1.00NS

6
months

0.02#

2.12 ± 1.77
0.007*

0.10NS
3
months

#

0.08NS

0.66 ± 1.12

1.62 ± 1.32

PD – Probing Depth, CAL – Clinical Attachment Level
*

Denotes p < 0.01

#

Denotes p < 0.05

NS

Denotes p value not significant

Tables

Table 10: Percentage of root coverage

Group A

Group B

1.

100

50

2.

66

0

3.

100

66

4.

50

0

5.

100

100

6.

100

50

7.

100

100

8.

100

100

9.

66

-

Mean

86.89 ± 20.20

p value – 0.116 (NS)

58.25± 41.76

Tables

Table 11: Subjective evaluation of Post-operative morbidity (VAS)

S.No

Post-operative Morbidity
Group A

Group B

1.
5

4

6

5

7

4

6

3

6

4

7

2

5

3

4

2

2.
3.
4.
5.
6.
7.
8.
9.
8
6 ± 1.22

p value – 0.002
VAS – visual Analog Scale
Score : 0-10
Score 0: No pain or discomfort
Score 10: severe pain or discomfort

3.37± 1.06

Tables

Table 12: Subjective evaluation of esthetics

S.No

Group A

Group B

1.

5

3

2.

3

1

3.

5

3

4.

4

1

5.

4

5

6.

5

4

7.

5

5

8.

5

5
-

9.

3

Mean

4.33±0.86

p value – 0.238(NS)
Ordinal Scale: 1- 5
Score 1 – Poor
score 2 – Bad
Score3- Good
Score4- Very good
Score 5 – Excellent

3.38±1.68

Tables

Table 13: Root coverage Esthetic score (RES)

Group A

Group B

GM

GC

CT

STT

MGJ

GC

CT

STT

MGJ

RES

1

6

1

1

1

1

10

3

1

1

1

1

7

2

3

1

1

1

1

7

0

1

1

1

1

0

3

6

1

1

1

1

10

3

1

1

1

1

7

4

3

1

1

1

1

7

0

1

1

1

1

0

5

6

1

1

1

1

10

6

1

1

1

1

10

6

6

1

1

1

1

10

3

1

1

1

1

7

7

6

1

1

1

1

10

6

1

1

1

1

10

8

6

1

1

1

1

10

6

1

1

1

1

10

9

3

1

1

1

1

7

-

-

-

-

-

-

Mean

RES GM

9 ± 1.5

p value – 0.125 (NS)
GM – Gingival Margin, GC- Gingival Colour, CT – Contour, STT- Surface
Texture, MGJ- Muco Gingival Junction,
RES- Root Coverage Esthetic score
RES = GM + GC + CT + STT + MGJ

6.3 ±4.17

Graphs

Graphs

Graph 1: Mean Recession Height Reduction (mm) after 1 month, 3 months
and 6 months

Graph 2: Mean Recession Width Reduction (mm) after 1 month, 3 months and
6 months
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Graphs

Graph 3: Mean Probing Depth Reduction (mm) at 1 month, 3 months and 6
months.

Graph 4: Mean Clinical Attachment Level (mm) at Baseline, 1 month, 3
months and 6 months
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Graphs

Graph 5: Mean width of the keratinized tissue at baseline, 3 months and 6
months.

Graph 6: Percentage of Root coverage at 6 months post-operatively

120
100
80
60

% of root
coverage

86.88
58.25

40
20
0
Group A

Group B

5

Graphs

Graph 7: Subjective evaluation of Post-operative morbidity after 1 week postoperatively
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Graph 8: Subjective evaluation of Esthetics after 6 months post-operatively

5

Graphs

Graph 9: RES for Group A
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DISCUSSION

Among the various goals of periodontal therapy, the much overlooked
objective has been aesthetics which has garnered attention in recent years and
has become an inseparable part of periodontal therapy, especially in the
management of gingival recession. Miller82 proposed the term ‘Periodontal
Plastic Surgery’ with the objective of treating gingival recession in the
aesthetic zone. Miller’s81 criteria for successful management of gingival
recession emphasizes on complete resolution of gingival recession, with ideal
or minimal probing depth and no appreciable inflammation postoperatively,
along with gingival zenith which aesthetically integrates with the adjacent
resident soft tissue. Hence treatment modalities that address both aesthetic and
biologic demands of the periodontium have been the need of the hour while
treating mucogingival problems in the maxillary aesthetic zone.
Among the conventional modalities of managing gingival recession,
CTG has been the gold standard for several decades with various
modifications proposed over the years, each with its own strength and
weaknesses.30 With the advent in surgical technology, microsurgical approach
to managing soft tissue discrepancies in periodontium has been gaining
importance owing to minimal invasiveness and the advantages associated with
it. Magnification under operating microscope is an extension of surgical
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principles which enables gentle handling of tissues and precise approximation
of the wound margins facilitating better healing.16
The aim of this study was to assess the changes in gingival dimension
and evaluate the merits of magnification offered by surgical microscope in the
management of class I gingival recession and compare it with the gold
standard CTG performed macroscopically. 20 subjects were allocated in two
groups of 10 each in control group (Group A- CTG+ CAF) or the test group
(Group B- CAF under microsurgery). Smokers were avoided as studies have
established negative effect of smoking on periodontal therapy86 especially
CTG.32
Clinical recordings were measured using customised acrylic stent for
reproducibility. Care was taken to ensure that anatomical characteristics and
baseline clinical parameters of the defect site was not significantly different
between the groups. The only variables among the study groups were CTG in
Group A and microscopically achieved magnification in Group B.
Most of the gingival recession sites classified under Miller’s class I
category is caused by traumatic tooth brushing in subjects with high levels of
oral hygiene.97 In accordance to this statement, the sites selected in our study
exhibited low dental plaque score, clinically healthy gingiva and clean, smooth
exposed root surfaces and hence mostly didn’t require root planing.89 When
required, root planing was performed with Gracey curettes at the time of
surgery as reports have suggested no additional benefits attributed to root
conditioning agents13,14,21,33,34,42
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Our study reported a significant reduction in mean RH, RW, PD and
gain in CAL in both groups when baseline reading was compared with 3 and 6
months values which were in concordance with earlier studies.39,140 The
appreciable changes in clinical parameters postoperatively could be attributed
to the carefully performed surgical procedure, regular postoperative reviews
and oral hygiene measures taken professionally and personally. Changes in
tooth brushing habit also helps in long term maintenance of the gingival
margin that has been surgically established.133
The intergroup difference of clinical parameters was not statistically
significant at all postoperative intervals. This is supported by earlier studies
which established that when CAF was macroscopically performed as
monotherapy it provided similar results to CTG+CAF.31,104,133 Though not
statistically significant, there was an appreciable intergroup difference in all
clinical parameters, except WKT, amounting to ± 1mm in measurement in
favour of control group.
The control group exhibited a mean reduction of 2.33mm in RH and
2.67mm in RW 6 months postoperatively which was >1 mm than the test
group. Also, the gain in CAL was >1mm in control group when compared to
test group. These results though statistically not significant can be clinically
appreciated. This could be attributed to the fact that CTG has the advantage of
double blood supply to the graft at the recipient site from the underlying
periosteum-connective tissue interface and the overlying flap.59 The greater
predictability of root coverage reported in CTG based approaches can be
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attributed to the nutrition of the graft under pedicle flaps. Suturing CAF
directly onto the dentine-connective tissue interface and bone-connective
tissue interface could result in a wound which was weaker in strength,
especially in the initial postoperative days.18 Hence CTG support may be
required in such cases. Also, creeping attachment73 has been reported at the
recipient site 6 month after CTG58 leading to coronal gain in CAL which
continues to 18 months and later.73
In our study, WKT increased marginally at 6 months in both groups
and was not statistically significant from baseline and also between control
and test groups. This was not in concordance with studies done by Kuis69 et al,
Da silva et al

39

who reported increase in WKT 6 months postoperatively.

Zuchelli139 reported that greater increase in WKT was usually observed in
sites with greater RH and least WKT. Since our study samples had mean RH <
3mm and mean WKT >2mm to begin with, no appreciable difference was
observed postoperatively. Though a wide band of attached gingiva apical to
the recession defect is not a requisite for CAF, a minimal amount of
keratinized tissue is advocated to provide marginal stability for the surgical
flap. As the flap stabilizes at the level of CEJ, WKT can be observed to
increase with time. Since our study subjects presented with >2mm tissue
apical to the defect at baseline, significant change couldn’t be observed in
WKT postoperatively. Apical migration of mucogingival junction to its
genetically determined location after CAF could have resulted in the marginal
increase in WKT observed in our study test group.
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Gingival biotype and thickness of flap were prognostic indicators of
achieving complete root coverage. Greater than 1.2 mm gingival thickness
2mm apical to the recession defect61 and overlying flap thickness of >0.8mm6
were found to be associated with CRC. Since thick gingival biotype was an
inclusion criterion in our study it enabled the operator to raise a flap of
thickness > 1mm.
While measuring the percentage of root coverage, six subjects in
CTG+CAF group and three in microsurgically performed CAF group achieved
CRC with a mean root coverage of 86.88% and 58.25% respectively which
was in accordance with earlier studies.13,29,104,108 It has been established84 that
CTG facilitated reduced soft tissue contraction and thus postoperative increase
in gingival thickness.
Though CRC has always been the ultimate goal of periodontal therapy
and the most preferred outcome variable, it is still an objective evaluation
quantifying the percentage of root coverage obtained based on professional
assessment of clinical parameters. Studies have established that subjective
evaluation of aesthetic outcome can be done on a photograph66,67,68 and
correlated with objective quantification of percentage of root coverage
obtained.111 The five point ordinal scale66 used in our study enabled the study
subjects to evaluate their postoperative aesthetics at 6 months on a live basis
and reported a mean of 4.33 and 3.37 in control and test group respectively. A
better understanding of true endpoint of any periodontal treatment can be
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achieved by patient centric outcome measures than professional assessment of
clinical variables. PPS procedures addressing aesthetics as tangible benefit are
well represented by patient’s self-assessment of the same than clinician’s
measurement of clinical parameters for assessing complete root coverage. 66
In spite of efforts to keep the donor site in control group as minimally
traumatised as possible, immediate postoperative discomfort has been
experienced by all the patients owing to the palatal wound with a mean VAS
of 6±1.22 which was significantly (p <0.5) more than control group
(3.37±1.02) which was similar to the earlier reports.10,35,105 More time was also
required towards harvesting graft from the palatal area thus increasing the
chair time and hence influencing patients’ perception of the procedure
hardship and postoperative clinical parameters. Also caution must be exercised
not to extend the donor bed distal to 1st molar to avoid complications arising
due to encounter with greater palatine vessels.
Microsurgery principles when applied to the field of Periodontics,
especially in PPS enhances ergonomic working posture, provides optimal
lighting of the operative area and wide range of magnification expanding
operators’ vision from 1mm to 10µm, enables fine-tuning of motor muscles
thus minimising fatigue due to proprioceptive guidance obtained in
macrosurgery. Periodontal plastic microsurgery16 requires extended learning
phase for both operator and assistant. The intense clinical training requires
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time116, 120, 121 to enable the dental surgeon to accustom ones’ eyes to seeing
tissues under magnification.48
CAF performed under naked eye required reduced surgical chair time
as reported by Cortellini

35

, resulting in less postoperative complications and

also requiring limited use of analgesics. Nevertheless, in our study, performing
CAF under magnification necessitated more surgical chair time for the
operator initially which decreased substantially once handling the equipment
was mastered thus leading to improved results in our study. Also
microscopically performed CAF enhanced the operator’s ability to split the
flap in uniform thickness, enabling advancement over the root surface without
tension thus obtaining passive closure of the surgical site.106 Thick phenotype
and < 1mm CED also aided the tissue bulk of the flap to adapt passively over
the root surface using 6-0 resorbable sutures. Thinner sutures (6-0 and
onwards) usually led to thread breakage rather than tissue tear or breakage
controlling the amount of damage done to the tissues involved.18,19 This
resulted in proper soft tissue harmonization enhancing aesthetics. Also the
advantage of not requiring a second surgical site as donor can never be
deliberated.
The limitations observed in our study were smaller sample size and
shorter follow-up period. The experience gained by the operator with each
case in the test group cannot be overlooked as observed by aesthetically
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favourable clinical results and greater percentage of complete root coverage in
cases microsurgically operated during the latter part of study period.
Thus it can be concluded that the primary outcome measure after
microsurgical approach to manage gingival recession through CAF was
comparable to macroscopically performed CTG+CAF. Though the number of
cases which attained CRC was less in micro-CAF group, the clinical outcomes
of those cases were equivalent to CTG+CAF. However, in terms of
predictability, adequate operator training is a variable factor. Only when
sufficient refinement of the operator skill is achieved, secondary outcomes
associated with aesthetics and patient satisfaction can be attained. Thus, the
choice of microsurgical approach and avoidance of CTG must be weighed in
terms of expected clinical and patient-centred outcomes, logistics and
operators’ skill set.
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SUMMARY AND CONCLUSION
Twenty patients with single maxillary buccal recession in canine or
premolar were included in our study. After standardizing baseline clinical and
oral hygiene parameters, subjects were allocated into two groups of ten eachGroup A underwent macroscopically performed CTG+CAF and Group B
underwent microsurgically performed CAF. The subjects were observed at 1
week, 1, 3 and 6 months post-operatively. Three subjects dropped out of the
study and the final sample size was nine in Group A and eight in Group B.
Within the limitations of this study the following conclusions can be drawn:
1. Both the treatment protocols were effective in providing a consistent
reduction of baseline RH, RW and PD and gain in CAL.
2. No appreciable difference in WKT was observed between the groups.
3. Microsurgically performed CAF resulted in fewer sites with CRC than
macroscopically performed CTG+CAF.
4. Objectively evaluated RES scores were higher in control group with no
appreciable statistical difference in terms of subjective evaluation of
aesthetics.
5. Post-operative morbidity was significantly greater in CTG+CAF
group.
Though magnification offered by operating microscope provided better
visual acuity, atraumatic flap management, less postoperative discomfort
and greater acceptance by the patients, the merits of CTG underlying CAF
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cannot be disregarded in the management of isolated gingival recession in
the aesthetic zone. A long-term clinical trial with larger sample size is
needed to compare the macro- and microsurgical methods of managing
gingival recession.
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Annexure

Annexures

ANNEXURE I
CASE SHEET
NAME:

AGE/SEX:

LOCATION:

DATE:

CHIEF COMPLAINT:

PAST MEDICAL HISTORY:

PAST DENTAL HISTORY:

PERSONAL HISTORY:

GINGIVAL EXAMINATION:

FMPS

FMBS
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PERIODONTAL EXAMINATION:

Parameters

Baseline

1 month

Probing depth (mm)
Clinical attachment level (mm)
Recession height (mm)
Recession Width (mm)
Width of keratinized tissue(mm)
Gingival Thickness (mm)

RES
VAS
Esthetic score

Student signature:

Guide signature:
HOD signature:

3 months

6 months
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ANNEXURE-II
CONSENT FORM
I ……………………………………………………S/o, w/o,
d/o………………………
aged about ……………….years, Hindu/Christian/Muslim
……………………………… ………….residing at
…………………………………………………………………………do
solemnly
And state as follows.
I am the deponent herein; as such I am aware of the facts stated here
under
I state that I came to Ragas Dental College and Hospital, Chennai for
my treatment for
…………………………………………………………………………………
……………………………
I was examined by Dr……………………………………….. and I was
requested to do the following
1. Full mouth Plaque Score
2. Full mouth bleeding score
3 Measurement of periodontal pocket depth and clinical attachment loss
I was also informed and explained about the collection of plaque
during scaling in …………………………………(language) known to me. I
was also informed and explained that the results of the individual test
will not be revealed to the public. I give my consent after knowing full
consequence of the dissertation/thesis/study and I undertake to cooperate with
the doctor for the study.

I also authorise the Doctor to proceed with further treatment or any
I also authorise the Doctor to proceed with further treatment or any

Annexures

other suitable alternative method for the study,
I have given voluntary consent to the collection of plaque for approved
research.
I am also aware that I am free to withdraw the consent given at any
time during the study in writing.

Signature of the patient/Attendant
The patient was explained the procedure by me and has understood the
same and with full consent signed in
(English/Tamil/Hindi/Telugu?.............................) before me.

Signature of the Doctor
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ANNEXURE-III
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ANNEXURE- IV

Figures

Figure 1: Miller’s Classification of Recession83

Class I

Class III

Class II

Class IV

Figures

Figure 2: Decision making in Recession Coverage101

Figures

Figure 3: Factors affecting root coverage37

Figures
Figure 6: Microsurgical triad

Magnification

Illumination

Instrumentation

Figure 7: Microsurgical Needles and Sutures

Figures
Figure 4: Surgical operating Microscope

Fig 5: Optical principles of Loupes and Microscopes

Figures

Figure 8: Root Coverage Esthetic score (RES)24,26

Variable

Score

Description

0

Failure of root coverage

7

Partial root coverage

Gingival Margin(GM)

Gingival Colour(GC)

10
0

Complete root coverage with no detectable CEJ
Colour differs from adjacent teeth

1

Normal colour integrates with soft tissue

0

Presence of scar formation

1

Absence of scar/keloid formation

0

Irregular gingival margin

Soft TissueTexture(STT)

Marginal Tissue
Contour(MTC)

1
Mucogingival Junction
(MGJ)

Scalloped gingival margin

0

MGJ not aligned with adjacent teeth

1

MGJ aligned with adjacent teeth

Figures

Figure 9: Surgical instruments

Figure 10: Microsurgical instruments

a)

b)

Figures

Figure 11: Follow chart of the study:

