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ABSTRACT 

 

BACKGROUND: Gingival recession is treated to reduce root sensitivity and to 

improve esthetics. Various surgical techniques have been proposed for treating 

gingival recession. Coronally advanced flap is one of the most widely used surgical 

technique for the treatment of Miller’s class I gingival recession. Various 

modifications of the coronally advanced flap have been proposed for treating gingival 

recession.  

AIM: To evaluate the effectiveness of coronally advanced flap combined with 

orthodontic button application for the treatment of Miller’s class I multiple adjacent 

gingival recession. 

MATERIALS AND METHODS: The study included 10 systemically healthy 

subjects of age ranging from 18 to 50 years with Miller’s class I multiple adjacent 

gingival recession in maxillary arch. Recession defects were treated by coronally 

advanced flap with orthodontic button. Clinical parameters like plaque index (PlI), 

gingival index (GI), recession depth (RD), recession width (RW), relative attachment 

level (RAL), gingival thickness (GT), and keratinized tissue width (KTW) were 

evaluated at baseline, 1 month and 3 months. Percentage of root coverage was 

evaluated at 1 month and 3 months.The paired‘t’ test was used to test the significance 

of the change. 

RESULTS: In this study, clinical parameters like RD, RAL and GT showed a 

statistically significant value between baseline and 1month and between baseline and  



 

 

3 months. There was no significant difference in RW, KTW at baseline and 1 month 

and 3 months. Mean percentage of root coverage at 1 month was 76.82 % and 3 

month was 75.89%. 

CONCLUSION: In the present study, results showed that coronally advanced flap 

with orthodontic button is effective for the treatment of Miller’s class I multiple 

adjacent gingival recession. 

KEY WORDS:  

coronally advanced flap, multiple gingival recession, orthodontic button, root 

coverage. 
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  Gingival recession is defined, as the displacement of the soft tissue 

margin apical to the cementoenamel junction.
1
 According to Wennström in 1994, 

gingival recession is an apical shift of gingival margin with exposure of the root 

surface to the oral cavity.  

  Gingival recession is a common manifestation in most populations, 

affecting almost middle and older aged individuals to some degree. The prevalence, 

extent and severity of gingival recession increase with age and are more prevalent in 

males. Clinically gingival recession results in unfavourable esthetics, root caries, and 

dentinal hypersensitivity.
2
 Gingival recession can involve single or multiple teeth.  

  Etiology of gingival recession is multifactorial. Main etiological factor 

associated with gingival recession is due to the accumulation of dental plaque 

resulting in gingival inflammation. Other causative factors are traumatic or 

overzealous tooth brushing, high frenal attachment, tooth malposition, root-bone 

angle, mesiodistal curvature of the tooth surface, gingival ablation, inadequate 

keratinized gingiva, anatomical condition with pre-existing or acquired alveolar bone 

dehiscence, iatrogenic factors, improper orthodontic tooth movements,smoking, 

trauma from foreign bodies such as lip piercing. 

  Isolated gingival recession are surgically treated to improve esthetics, 

to reduce root hypersensitivity and root caries. Several techniques have been 

suggested to treat single recession. But multiple adjacent recessions are even more 

challenging, because of larger surgical field and more anatomical variations.
3
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  Periodontal plastic surgery is defined as surgical procedures performed 

to prevent, correct or eliminate anatomic, developmental or traumatic deformities of 

the gingival or alveolar mucosa.
4
 Most common indications for periodontal plastic 

surgery is the treatment of gingival recession. Complete root coverage of multiple 

gingival recession is a technically demanding procedure. 

  Several surgical techniques have been proposed for the treatment of 

multiple adjacent recession type defect such as Coronally advanced flap
5
 and its 

modifications
6
, Free gingival autograft

7
, Rotated papilla autograft

8
, Tunnel technique 

with Subepithelial connective tissue graft
9
 and Connective tissue graft

10
, Coronally 

advanced flap with subepithelial connective tissue graft
11

 and connective tissue 

graft
12

, Periosteal pedicle graft
13

,Modified coronally advanced flap with GTR
14

, 

Expanded mesh connective tissue graft with coronally advanced flap
15

, Modified 

semilunar coronally advanced flap
16

, Vestibular incision subperiosteal tunnel access 

technique
17

. 

  When multiple adjacent recession defects are present, treatment of all 

recession defect at a single surgical time is the treatment of choice. Treatment 

outcome of multiple adjacent recession defect differ with different surgical 

procedures. They are dependent on various factors like recession defect size, amount 

of keratinized tissue, width and height of interdental soft tissue, amount of connective 

tissue from donor site, depth of vestibule, position of frenum, post operative 

stabilization and final position of advanced flap. 

  Coronally advanced flap, introduced by Norberg in 1926 is a 

predictable and convenient approach for root coverage procedures. It is a simple, safe 
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and reliable procedure which is associated with consistent recession reduction, 

complete root coverage and excellent esthetics. Coronally advanced flap alone or its 

modifications and combination procedures has been considered to be one of the most 

effective treatment for Miller’s class I and class II multiple adjacent recession. 

  Success of mucogingival surgery for root coverage procedure relies on 

the anchorage and stabilization of advanced flap. Modified coronally advanced flap 

combined with button application is a novel technique used for the treatment of 

multiple adjacent gingival recession. The design of the modified coronally advanced 

flap includes oblique submarginal incision and absence of vertical releasing incision 

avoid damage to the lateral blood supply and unesthetic scars. Lingual Orthodontic 

button used in this technique is for the anchorage of the coronally displaced flap and 

suspended sutures not only provide maximum coronal positioning of the flap but also 

stabilizes the flap in that position. This technique increases the success rate of 

complete root coverage, because of the post operative location of gingival margin 

coronal to the cementoenamel junction. Therefore the purpose of the study is to 

evaluate the outcome of modified coronally advanced flap combined with button 

application for the treatment of Miller’s class I multiple adjacent gingival recession. 
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AIM OF THE STUDY: 

  The aim of this study is to evaluate clinically, the treatment of Miller’s 

class I multiple adjacent gingival recession by envelope flap procedure combined with 

lingual orthodontic button application. 

OBJECTIVES OF THE STUDY: 

i) To determine the efficacy of envelope flap procedure combined 

with lingual orthodontic button for multiple adjacent gingival 

recession 

ii) To determine whether envelope flap procedure combined with 

lingual orthodontic button is effective in treatment of Miller’s 

class I gingival recession for root coverage procedure 
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  Gingival recession is a term that designates the oral exposure of the 

root surface due to a displacement of the gingival margin apical to the cementoenamel 

junction.
18 

Root exposure resulting from apical recession of the marginal tissues can 

create esthetic concern, increased sensitivity and susceptibility to root caries. 

ETIOLOGY: 

  Etiology of gingival recession is multifactorial. Several factors are 

associated with etiology of gingival recession. Gingival inflammation, induced by 

plaque is the main causative agent. Vigorous tooth brushing or brushing with hard 

bristles, malpositioned teeth, root - bone angle, mesiodistal curvature of the tooth 

surface, developmental or acquired loss of alveolar bone, friction from soft tissues, 

abnormal frenal attachment, deep bite, trauma from foreign bodies such as lower lip 

piercings, iatrogenic damage caused by restorative or periodontal treatment, excessive 

orthodontic movement, thin gingival biotype may also cause gingival recession.  

PREVALENCE: 

  Gingival recession is a common manifestation in most populations. 

Prevalence, extension and severity of gingival recession considerably differ between 

study populations. 

  Loe H et al. (1992)
19

conducted parallel longitudinal study to assess the 

occurrence and level of gingival recession in Norway (1969-1988) and Sri Lanka 

(1970-1990) of age group 15 to 50 years. The Norwegian group consisted of 565 male 

high school, non-dental, non-medical university students and junior faculty between 

17 and 30 years of age. The Srilankan group consisted of 480 male tea workers 
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between 15 and 30 years of age. In the Norwegian cohort, at the age of 20, ≥ 60% 

showed gingival recession, at age 30, ≥70% had recession, as the age approached 50 

years more than 90% had gingival recession. In the Sri Lankan cohort, ≥ 30% 

exhibited gingival recession before the age of 20 years, by 30 years 90% had 

recession, at 40 years 100% of Sri Lankan tea labourers showed gingival recession. 

Of the teeth examined, in Norwegian cohort, buccal surface of maxillary bicuspids 

and molars showed more gingival recession followed by mandibular bicuspids and 

molars. In the Sri Lankan cohort, buccal surface of maxillary molars and mandibular 

incisors were most commonly affected followed by mandibular molars, bicuspids and 

maxillary bicuspids. In this study, Norwegian cohort had brush their teeth  daily for 

20 years, whereas Srilankan tea labourers had never owned a tooth brush indicating 

the prevalence, extension and severity of gingival recession was greater in Srilankan 

tea labourers. 

  Albandar and Kingman (1999)
20

 in USA, conducted a study to assess 

the prevalence and extent of gingival recession, gingival bleeding and dental calculus 

using the data collected in third National Health and Nutrition Examination Survey 

(NHANES) III. Study group consisted of 9,689 persons of 30 to 90 years obtained by 

stratified, multi-stage probability sampling method in 1988-1994. Results of this study 

showed that, prevalence and extent of recession increased steadily with age. In 

younger age group of 30-39 years, prevalence of recession was 37.8%, but in older 

age group 80 to 90 years, prevalence was 90.4%. Among gender, prevalence and 

extent of recession were significantly higher in males when compared to females. 
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Among the three races, Non-Hispanic Blacks had highest prevalence and extent of 

gingival recession when compared to Non-Hispanic Whites and Mexican Americans. 

  Checchi et al. (1999)
21 

in Italy assessed the prevalence of gingival 

recession in dental students. A total of 55 subjects from 1
st
 year to 5

th
 year of the 

course were examined. Women showed slightly higher level of gingival recession 

when compared to men, but the differences were not statistically significant. 

Regarding teeth, maxillary and mandibular bicuspids are most commonly affected and 

left side was most commonly affected when compared to right side of the jaw. Among 

the students, final year showed higher level of gingival recession.   

  Muller et al. (2002)
22

 in Germany assessed the development of 

gingival recession in smokers and non-smokers and did not find any significant 

difference in the prevalence of gingival recession between smokers and non-smokers. 

Among 61 systemically healthy young adults, 50 % showed gingival recession at one 

or more sites. In the present study 1
st
 and 2

nd
 molars were at the high risk of recession 

development. 23% of non-smokers and 7% of smokers was affected by gingival 

recession of ˃2mm. 

  Susin et al. (2004)
23

 in Brazil, investigated the epidemiology and risk 

factors for gingival recession. More than half of the individuals (51.6%) showed 

gingival recession. Subjects with age 25 to 50 years showed higher level of gingival 

recession. Gingival recession was significantly higher in lower socio economic 

groups. Regarding gender males showed higher level of gingival recession when 

compared to females. Smokers had higher level of gingival recession. This study did 

not find any significant difference between whites and non-whites. 
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  Marini et al. (2004)
24

 in Brazil assessed the prevalence, extension and 

severity of gingival recession in adults. Among 380 subjects recession was found in 

338 subjects and 80% belonged to younger age group of 20-29 years and 99 % 

belonged to age group of more than 50 years. Most commonly affected teeth were 

mandibular central incisors followed by mandibular premolars. No differences were 

observed between right side and left side of the jaws. 

  Nikolaos et al. (2014)
25

 in Greece, investigated the etiology and 

severity of gingival recession in adult population. Study was performed on 344 

patients with the age range of 18-68 years. Among the subjects, 79.4% showed class I 

gingival recession, 15.3% showed class II recession. Most commonly affected teeth in 

this study were maxillary 1
st
 and 2

nd
 molars followed by mandibular 1

st
 and 2

nd
 

molars. Regarding gender females showed higher level of gingival recession when 

compared to males. Result of this study showed that, gingival recession was the result 

of more than factor acting together. Horizontal brushing method, usage of medium 

type tooth brush and tooth brushing once daily were found to be more associated with 

gingival recession. 

  Manchala et al. (2012)
26

 in Bhimavaram, Andhra Pradesh assessed 

the prevalence and risk factors for gingival recession in hospital population. In this 

study, 627 patients were included in the age range of 16-80 years. Prevalence and 

severity of recession was correlated with age. Among the subjects, 45 years or older 

showed gingival recession of ≥ 79% and subjects less than 35 years, mandibular 

central and mandibular lateral incisors showed the highest prevalence. Regarding 

gender, subjects younger than 35 years, there was no statistically significant 
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difference between males and females, but individuals above 35 years, males showed 

higher prevalence and extent of recession when compared to females. Prevalence of 

recession in smokers was relatively high when compared to non-smokers.  

  Anarthe et al. (2013)
27

 in Ahmednagar, Maharashtra conducted a 

study to evaluate prevalence, severity and extension of gingival recession in adult 

population of age more than 20 years. Among the 400 subjects examined, 304 showed 

gingival recession. Among the population, class I and class II gingival recession were 

more prevalent in subjects less than 40 years of old, class III gingival recession was 

more common in age group 40-49 years, while class IV recession was more prevalent 

in subjects older than 50 years. Of the teeth examined mandibular central incisors 

showed higher level of gingival recession followed by mandibular lateral incisors, 

premolars, maxillary first and second molars.  

CLASSIFICATION: 

  Understanding the different stages and conditions of gingival recession 

is necessary for predictable root coverage. Several classifications of denuded roots 

have been proposed. 

  Miller in 1985 proposed a classification scheme for recession defects 

that is the one currently the most commonly used by clinicians. Gingival recession 

was classified according to the height of the interproximal papillae adjacent to the 

defect area. He specifically described the height of the interproximal gingiva as the 

single most important factor in determining the likelihood of a successful root 

coverage outcome.
 28
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  Class I - Marginal tissue recession which does not extend to the 

mucogingival junction. There is no periodontal loss (bone or soft tissue) in the 

interdental area, and 100% root coverage can be anticipated. 

 

 

Fig.1. Miller’s class I gingival recession 

 

  Class II- Marginal tissue recession which extends to or beyond the 

mucogingival junction. There is no periodontal loss (bone or soft tissue) in the 

interdental area, and 100% root coverage can be anticipated. 

 

 

 

 

 

 

 

Fig.2. Miller’s class II gingival recession 
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  Class III - Marginal tissue recession which extends to or beyond the  

mucogingival junction. Bone or soft tissue loss in the interdental area is present or 

there is malpositioning of the teeth which prevents the attempting of 100% root 

coverage. Partial root coverage can be anticipated. 

 

 

 

 

 

   

Fig.3. Miller’s class III gingival recession 

 

  Class IV - Marginal tissue recession which extends to or beyond the 

mucogingival junction. The bone or soft tissue loss in the interdental area and/or 

malpositioning of teeth is so severe that root coverage cannot be anticipated. 

 

 

 

 

 

   

 

Fig.4. Miller’s class IV gingival recession 
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While complete root coverage can be achieved in Class I and II defects, only partial 

coverage may be expected in Class III and Class IV recession defects are not 

amenable to root coverage.
28

 Thus, the critical clinical variable to assess to determine 

the possible outcome of a root coverage procedure is the level of periodontal tissue 

support at the proximal surfaces of the tooth. 

FACTORS RELATED TO COMPLETE ROOT COVERAGE: 

  Several factors are involved in obtaining complete root coverage. 

Factors such as anatomical, patient and clinical factors are important for complete 

root coverage. 

ANATOMICAL FACTORS: 

i) ADJACENT BONE HEIGHT AND ATTACHMENT LEVEL 

  In 1985 Miller described classification for gingival recession based on 

the root coverage obtained. He classified gingival recession into four classes. In class 

I and class II there is no loss of interproximal attachment and bone. In class III the 

interproximal attachment is mild to moderate and class IV shows loss of interproximal 

attachment is severe. 

  Complete root coverage was predictable only in class I and class II.
28 

In contrast to this study, complete root coverage was predictable in class III recession 

also.
29 

In this study, split-mouth design was employed for treatment of class III 

multiple adjacent gingival recession using modified tunnel-connective tissue graft on 

control site, and in addition enamel matrix derivative was used on test site. 

  Mean root coverage from baseline to 1 year post surgery was 82% for 

test group and 83% for control group. Complete root coverage was achieved at 1 year 
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in both test and control group. Combination technique with subepithelial connective 

tissue graft used in this study may improve interproximal soft tissue support, but 

additional use of emdogain does not improved the results. 

ii) ADJACENT PAPILLA DIMENSION: 

  Papillary dimension of the affected tooth can be used as a valuable aid 

to predict the success of complete root coverage. There is a positive correlation 

between papilla height and percentage of root coverage.
30 

In case if the papilla height 

is 5mm or greater the root coverage was 100%. Papilla width is also correlated with 

percentage of root coverage.
31

 Narrow papilla could limit the extension of the 

horizontal incisions at the level of CEJ, thus coronal area of the underlying bed cannot 

provide adequate blood supply for the flap in the healing process. In contrast to this 

study, Saletta et al. 2001 founded that complete root coverage was significantly more 

frequent in sites with short papilla.
32

 

iii) TOOTH RELATED FACTORS: 

  Tooth rotation, extrusion, abrasion, root prominence could modify 

interdental papilla height, even in the absence of inter-dental attachment and bone 

loss.
33

 Maxillary teeth achieved complete root coverage more predictably when 

compared to mandibular teeth.
34

 Root curvature might potentially influence the 

outcome of root coverage. Saletta et al.2005 compared the root curvature of four 

different morphotypes like central incisors, lateral incisors, cuspids and bicuspids. 

Different root curvatures could influence the surgical approaches and clinical 

outcomes of root coverage. Flat root surface in the area of CEJ may permit a more 

intimate contact between the graft or the flap margin and the root.
35
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iv) GINGIVAL THICKNESS: 

  Gingival thickness was the most critical factor associated with 

complete root coverage following coronally advanced flap. According to Huang et al. 

2005, gingival thickness of >1.2mm showed 100% root coverage.
34 

According to 

Baldi et al. 1999, gingival thickness of 0.8mm showed complete root coverage.
36

 

v) KERATINIZED TISSUE: 

  Amount and thickness of keratinized tissue is generally thought to 

influence the outcome of root coverage. There should be certain amount of residual 

keratinized tissue is present apically to the root surface to obtain complete root 

coverage. The coronally advanced flap is the first choice of surgical technique when 

there is adequate keratinized tissue apical to the recession defect. Better root coverage 

outcomes were achieved in cases with a 2 mm of keratinized tissue height when 

compared to those where there was only 1 mm of keratinized tissue height.
37

 

vi) DEFECT SIZE: 

  Wide recession defects were considered great challenge when 

compared to narrow recession defect. Initial recession depth and the amount of root 

coverage remain controversial. Studies indicated that increased initial recession depth 

was associated with decrease in percentage of complete root coverage or partial root 

coverage.
38

 Studies have shown that there was a greater reduction in recession depth 

in deeper gingival recession also.
6
 

PATIENT-RELATED FACTORS: 

  Age, gender and race did not seem to influence the outcome of root 

coverage.
34
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  Smoking is a controversial issue. Smoking may negatively influence 

gingival recession reduction, clinical attachment gain. Smokers may exhibit fewer 

sites with complete root coverage.
18

 Some authors report less favourable outcomes in 

terms of root coverage in smokers.
28

 Other studies did not find any significant 

differences between smokers and non-smokers.
39

 

  Traumatic tooth brushing influences the development and progression 

of gingival recession. Changes in tooth brushing habit may be significant for long 

term maintenance of the surgical procedure.
40

 Long term study done by Pini Prato et 

al. 2011 observed a relapse of the soft tissue margin and concluded as it could be due 

to resumption of traumatic tooth-brushing habits.
41

 

TECHNIQUE RELATED FACTORS: 

  Mechanical treatment of the exposed root surface is an important 

component of root coverage procedure. Mechanical root surface modification serves 

for the following purposes such as smoothening irregularities and grooves of the root 

surface,
42

 removing root caries lesion, reducing convexity of the root surface and 

mesio-distal distance between periodontal space
28 

and minimizing cementum toxicity. 

Mechanical root instrumentation removes the microbial biofilm and can be done with 

either hand or machine-driven instruments. Randomized controlled split-mouth study 

compared the efficacy of hand and ultrasonic instrumentation in combination with 

coronally advanced flap in patients with bilateral Miller class I gingival recession. 

Both hand and ultrasonic root instrumentation were equally effective in terms of root 

coverage and clinical attachment gain at 6 months post surgery. 
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  Randomized controlled clinical study done by Pini Prato et al. 1999, 

compared root planing with curettes, polishing with rubber cups and prophylactic 

paste in 10 patients with bilateral class I and class II recession with coronally 

advanced flap. After 3 months of evaluation, there was no statistically significant 

difference between the groups.
43

 

  An adjunctive effect of different chemical agents such as, Tetracycline 

HCl, fibrin glue associated with Tetracycline HCl, Sodium hypochloride, has been 

used along with scaling and root planning to detoxify, decontaminate, and 

demineralize tooth. 

  Various acids have been used, including citric and phosphoric acids
44

 

and Ethylene diamine tetraacetic acid (EDTA)
 45

 to remove the smear layer produced 

by root instrumentation, to expose the collagen fibrils of the dentin matrix, to 

facilitate the formation of new connective tissue attachment, and to remove cytopathic 

substances from infected cementum that inhibit human gingival fibroblast growth, 

with subsequent induction of cementogenesis processes.
46

 

  Fibrin glue has been used in the treatment of gingival recession 

defects, resulting in significant recession depth reduction and clinical attachment 

gain.
47

The application of Enamel matrix derivative may lead to the formation of a 

functional periodontal ligament, new cementum, and islands of condensing bone.
48

 

FLAP ELEVATION: 

  Coronally advanced flap either have partial thickness, full thickness, or 

a combination of this. Initially full thickness flap was done. This may create 

permanent bone loss and consequently gingival recession. Pini Prato et al. 1992 in a 
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randomized controlled clinical trial used full thickness flap up to mucogingival 

junction followed by partial thickness flap apical to the mucogingival junction.
49

 

Mixed thickness flap introduced by Zucchelli and De Sanctis in 2000 was split-full-

split approach in the coronal-apical direction. Surgical papilla was dissected split-

thickness, recession apical to root exposure was dissected full thickness and most 

apical portion was elevated split-thickness to facilitate coronal displacement of the 

flap. This technique shows greater root coverage.
6
 

FLAP MOBILITY: 

  The passivity of the flap is an issue of paramount importance, in fact 

when tight sutures are positioned to overcome the residual tension of the flap, they 

may damage the residual vascular system reducing vessel patency and impairing 

neovascularization.
50

 

  Several factors, such as root prominence, recession depth/width, 

presence of abnormal frenum and vestibular depth, may influence flap mobility and 

thus the passive advancement of the flap towards the CEJ.   

  An angiographic study on humans demonstrated that the best clinical 

outcomes in terms of root coverage arise from flaps passively adapted and sutured 

without tension over denuded roots.
51 

This finding was confirmed by a randomized 

controlled trial by Pini Prato et al. 2000 compared the coronally advanced flap 

procedure with or without tension before suturing. It was reported that minimal flap 

tension (ranging from 0.0 to 0.4 g) favoured a higher root coverage percentage, while 

higher tension of the flap (ranging from 4 to 7 g) was associated with lower 

percentages of root coverage.
52
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  The original coronal positioned flap techniques by Allen & Miller 

1989 provided undermining incisions to lay the flap flat, separating it from the 

periosteum and to facilitate coronal displacement.
53

 Nevertheless, the muscular layer 

that remains within the flap may become a source of tension during the healing 

process. To overcome such tension, an important modification of the surgical 

technique was the mixed-thickness approach as described by Zucchelli & De Sanctis 

2000
6
 derived from the first observation that the coronal passive displacement of the 

flap could not be achieved by means of only periosteal incisions. 

  Indeed, a superficial-layer split-thickness flap was introduced to 

eliminate muscle insertions included within the flap by providing a passive coronal 

stabilization of the flap.
54

 

FLAP STABILITY AND SUTURING: 

  The stability of a flap depends on its capability of maintaining the 

position reached at the end of surgery and can be considered adequate when its 

marginal portion is able to passively reach a level coronal to the CEJ of the tooth with 

a recession defect, even without sutures, and maintains its position at the end of the 

healing processes.
43

 

  Interrupted and suspensory sutures are the most commonly used 

suturing techniques for coronally advanced flaps. To facilitate the coronal 

displacement of the flap and to reduce the tension of the critical portion (i.e., the last 

coronal suture), suturing usually begins with two interrupted sutures in the most 

apical part of the vertical releasing incisions and then proceeds in a coronal direction, 
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along the mesial vertical incision, with interrupted sutures, each of them directed in an 

apico-coronal direction.
5
 

  Similarly, when an envelope approach is used to treat multiple 

recessions, the initial sutures stabilize the peripheral areas of the flap, the most distal 

and mesial surgical papilla, and then the suturing continues towards the central area. 

The last marginal sling suture allows for a precise adaptation of the buccal flap over 

the exposed root surface and stabilizes every single surgical papilla over the inter-

dental connective tissue bed.
6
 

  It has been demonstrated that the position of the gingival margin in 

relation to the CEJ at the end of surgery is an important factor in achieving complete 

rootcoverage.
56 

The majority of the authors suggested to locate the gingival margin 

1mm
6 

or 2 mm
56 

coronally to the CEJ, to compensate for post-surgical soft tissue 

shrinkage. 

  To prevent tissue collapse, Aroca et al. 2009 reported a new technique 

which includes composite stops placed at the contact points of adjacent teeth and 

horizontal suspensory sutures over the inter-proximal spaces warranting a better 

stabilization of the flap margin above the CEJ during the first 2 weeks of wound 

healing.
29

 

  Orthodontic buttons applied to the facial side of the teeth were used for 

the anchorage of the coronally advanced flap for multiple recessions Final position of 

gingival margin was atleast 3-4 mm coronal to the CEJ of all teeth at the end of 

surgery. Results of such technique lead to a statistically significant recession 
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reduction, confirming that the more coronal the gingival margin after suturing, the 

greater the probability of achieving complete root coverage.
57 

 

FACTORS RELATED TO OPERATOR: 

   Surgeon’s clinical experience is a potential factor that influences 

judgment, case selection and surgical skills.
34

 A consistent centre effect has been 

demonstrated in a recent multicentre randomized controlled trial comparing the 

coronally advanced flap and the coronally advanced flap with connective tissue graft 

in the treatment of single recessions.
58 

The influence of individual surgical skills may 

explain variable outcomes obtained when different clinicians perform the same 

surgical procedure, as resulted in the systematic review.
59

 

CORONALLY ADVANCED FLAP: 

  The coronally advanced flap procedure is a very common approach for 

root coverage. This procedure is based on the coronal shift of the soft tissues on the 

exposed root surface. Original procedure was described for covering isolated gingival 

recessions. Nabers in 1926 introduced coronally advanced flap.  

  The more widely used technique in coronally advanced flap was 

originally described by Allen and Miller in 1989. The design of the flap include two 

vertical incision lateral to the recessed area beginning at a point apical to the papilla 

tip and extending well into the alveolar mucosa. A sulcular incision and sharp 

dissection close to the periosteum allowed a split-thickness flap elevation to be 

performed reaching the alveolar mucosa. Epithelium was removed from the papillae 

adjacent to the recession and the flap was coronally positioned and stabilized with 
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interproximal sutures using 4-0 or 5-0 chromic gut suture to close the vertical 

incision. The author attained 97.8% of root coverage after 6 months. Complete root 

coverage was attained in 84% of the treated sites.
53

 

  This overall design of the coronally advanced flap has been improved 

with modifications by Pini Prato et al. in 1992. He described a flap with divergent 

releasing incisions to obtain abroad base that included major gingival vessels. The 

design of the vertical incisions was a golf club design to achieve enough mesio–distal 

extension of the coronal part of the flap and obtain perfect adaptation to the cemento-

enamel junction and the interproximal vascular recipient bed. The amount of coronal 

shift of the gingiva was necessary to cover the exposed root will indicate the distance 

from each papilla tip and the starting point of the vertical incisions. This accurate 

design will allow for a perfect adaptation of the coronal part of the flap to the 

interdental recipient bed. The purpose of modification was to increase the dimension 

of the flap, thus increasing the coronal stabilization of flap.
49

 

  Baldi et al. (1999)
36

 reported a case series which consists of 19 

patients. The study was to determine whether the thickness of the flap could influence 

the clinical results in terms of recession reduction with a coronally advanced flap. 19 

patients aged 25 to 57 years with Miller’s class I and class II single recession in 

maxilla or mandible of ≥ 2mm were included. Surgical design was as described by 

Pini Prato et al. 1992. A trapezoidal full and partial thickness flap was then elevated, 

displaced coronally and sutured to cover the exposed root surface. Before suturing, 

flap thickness was measured in the alveolar mucosa with a modified Iwansson gauge 

at the midpoint of the distance between the mucogingival junction and the base of the 
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flap. Clinical parameters like recession depth, flap thickness, pocket depth, clinical 

attachment level were evaluated at baseline and three months after surgery. Mean flap 

thickness was 0.7 ± 0.2mm. Eleven cases showed flap thickness of ˂ 0.8mm, while 8 

cases showed ≥ 0.8mm.Three months later mean initial recession depth was reduced 

from 3.0 ± 0.9mm to 0.6 ± 0.6. Mean root coverage was 82 ± 17%. Mean keratinized 

tissue width from baseline to 3 months after surgery was 2.9±1.2 to 2.7±1.1mm. In 

this study flap thickness ˃ 0.8mm was associated with complete root coverage and 

flap thickness ˂ 0.8mm was associated with partial root coverage. Results of this 

study showed that 0.8mm can be considered as a critical flap thickness for complete 

root coverage. 

  Pini Prato et al.(2000)
52

 conducted a clinical controlled split mouth 

study to measure the tension of the coronally advanced flap and compare the 

recession reduction for flap with tension (test group) and flap without tension (control 

group). 11 patients aged 22 to 41years with bilateral Miller’s class I or class II 

gingival recession in maxilla or mandible on homologous teeth were included. A total 

of 22 recessions of same depth on both left and right side with a difference of ≤ 1 mm 

was included. Each patient received coronally advanced flap in the same surgical 

session. Before suturing residual tension (FTens) of both the flaps were measured 

with dynamometer. Then one site was randomly assigned to the test group and the 

contralateral site to the control group. In the test site flap was sutured. In the control 

site flap was further relaxed, tension was measured again and the flap was sutured. In 

the test group (flap with tension), mean initial recession depth was 2.82±0.64mm and 

mean FTens was 6.5g, while in control group without tension mean initial recession 
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depth was 2.68±0.81mm and mean FTens was 0.4g Three months later test group 

showed mean recession reduction of 2.18 ± 0.60mm, mean root coverage was 78 ± 

15%, complete root coverage was achieved on two teeth (18%). In control group 

mean recession reduction was 2.32 ± 0.81mm, mean root coverage 87 ± 13%, 

complete root coverage was obtained on 5 teeth (45%). Difference in recession 

reduction between two groups was not statistically significant. This study showed that 

minimal flap tension does not influence recession reduction after 3 months when 

shallow recessions were treated by coronally advanced flap. In the test group, the 

statistical analysis suggested that the higher the flap tension, lower the recession 

reduction. 

  Berlucchi et al. (2005)
60

conducted a study to evaluate whether some 

anatomical features such as tissue thickness, papillae height and width, recession 

depth, and vestibular bone height may influence defect coverage of Miller Class I and 

II gingival recessions treated with coronally advanced flap in combination with 

enamel matrix derivative. Thirty healthy, non-smoking patients (13 men and 17 

women) with mean age 32.8± 6.2 years with single recession were included. Clinical 

parameters like recession depth, probing depth, clinical attachment level, flap 

thickness, papilla height, papilla base width was evaluated at baseline and 1 year after 

surgery. Data were subdivided in two groups according to the baseline recession 

depth <4 mm (group 1) and ≥4 mm (group 2). The relation between the anatomical 

parameters and percent of root coverage was evaluated. 

  Before the elevation of the flap, the exposed and intrasulcular root 

surfaces were gently scaled and planed by ultrasonic instruments and Gracey curettes. 
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An intrasulcular incision was made, under local anesthesia, on the buccal aspect of the 

gingiva. The incision was extended horizontally up to one or two teeth mesially and 

distally to the tooth involved in order to mobilize the flap, avoiding vertical releasing 

incisions to preserve as much blood supply as possible. A full thickness flap was then 

elevated beyond the mucogingival junction, next a partial thickness flap was elevated 

in order to mobilize the flap, ensuring a passive coronal adaptation 1 to 2 mm above 

the CEJ. Afterwards, the papillae adjacent to the involved tooth were de-epithelialized 

and a sling suture was placed, but left untied, mesially and distally to the recession. 

Then, the root surface was conditioned with an ethylene diamine tetraacetic acid 

(EDTA) gel 24% for 2 minutes. During surgical procedures, the distance between the 

CEJ and the bone crest (CEJ-B), as well as the flap tissue thickness (FT), were 

recorded. Flap thickness was measured with a modified Iwanson’s gauge after 

reflection of the flap, three millimetres away from the gingival margin. 

  At 12 months, 91.7% of root coverage was obtained with a mean 

attachment gain of 3.23 mm. Better results in terms of percentage of root coverage 

were obtained when the baseline REC was <4 mm compared to defects ≥4 mm 

(96.5% versus 83.5%). Flap thickness was positively correlated to the percentage of 

root coverage. For gingival recessions ≥4 mm, 100% root coverage was achieved only 

when tissue thickness was ≥1 mm. Root coverage percentage was slightly related to 

papilla width in both groups, while it was associated with papilla height only in group 

1 (P = 0.004). Only in patients in group 1, the height of bone on the vestibular side 

related to the percentage of root coverage was obtained (P = 0.003). The results of the 

present study suggest that baseline recession depth and flap thickness may influence 
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the outcome of marginal tissue recession therapy with coronally advanced flap plus 

Enamel matrix derivative at 12 months. There was no clear relation between root 

coverage and other anatomical features as papilla width, papilla height, and the 

amount of bone on the vestibular side. 

  De Sanctis and Zucchelli (2007)
55

evaluated the effect of a modified 

coronally advanced flap procedure introduced by Zucchelli & De Sanctis 2000 for the 

treatment of isolated recession-type defects in the maxilla. Forty isolated gingival 

recessions with atleast 1mm of keratinized tissue apical to the defects with Miller’s 

class I or class II were treated. Main modification in the surgical procedure was 

modification in flap thickness and dimension of surgical papilla during flap elevation. 

Two horizontal beveled incisions mesial and distal to the recession defect located at a 

distance from the tip of the anatomical papilla equal to the depth of the recession plus 

1 mm were done. Two beveled oblique, slightly divergent incisions starting at the end 

of the two horizontal incisions and extending to the alveolar mucosa was made and 

the resulting trapezoidal- shaped flap was elevated with a split-full-split approach in a 

coronal-apical direction. De epithelization of anatomic interdental papilla was done. 

Clinical parameters like recession depth, probing depth, clinical attachment level, 

keratinized tissue height were evaluated at baseline, 1 year and 3 years after surgery. 

  The average root coverage was 3.72 ±1.0mm (98.6% of the pre-

operative recession depth) at 1 year and 3.64 ± 1.1mm (96.7% of pre-operative 

recession depth) at 3 years. Gain in probing attachment was 3.65±1.10mm at 1 year, 

and 3.70±1.09mm at 3 years. Probing depth remained unchanged at baseline, 1 year 

and 3 years after surgery. A significant difference was observed between 1 year and 3 
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years when compared with the baseline value. The average increase of keratinized 

tissue between the baseline and the 3-year follow-up amounted to 1.78 ± 0.90 mm. 

There was statistically significant difference in keratinized tissue between baseline, 1 

year and 3 years after surgery. Results of this study showed that modified coronally 

advanced surgical technique was effective in the treatment of isolated gingival 

recession in the maxilla.  

TWO STAGE PROCEDURE: 

  Treatment of gingival recession with free gingival graft alone was not 

satisfactory. Usually part of the free gingival graft covering the denuded root was lost. 

Because of the unsatisfactory results with sliding flap and frequent lack of donor 

material two stage procedure or indirect technique can be performed. If root coverage 

was incomplete with free gingival graft using the direct technique, but sufficient 

keratinized tissue was created apical to the recipient area two stage procedure can be 

preformed. 

  Bernimoulin in 1975
5
 described coronally advanced flap using two 

stage approach or indirect technique. Step one consists of creation of new attached 

gingiva by means of free gingival graft. Step two consists of elevation and coronal 

repositioning of flap after two months of grafting. This method was proposed by 

Harvey in 1970. 

  Two vertical incisions are made at the line angles of the teeth adjacent 

to the tooth with the recession area to be covered. These vertical incisions are 

extended into the mucosa and are connected by an internally beveled horizontal 

incision made in the papillae at the cementoenamel junction level. An intrasulcular 
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incision, also internally beveled, connects the two proximal ends of the horizontal 

incision. A full thickness flap is then elevated to the mucogingival line exposing any 

underlying bone dehiscence.  

  A split thickness flap is initiated at the mucogingival junction and the 

sharp dissection is carried in the apical direction to the point at which the flap can be 

coronally positioned and sits passively, without any tension. The remaining portions 

of the papilla coronal to the first horizontal incision were de-epithelialized with a 

small blade or micro scissors. The root surface is then mechanically prepared with 

scaling and root planning to give a flattened configuration. The flap is then advanced 

to the cementoenamel junction level where it is sutured with interrupted sutures along 

the vertical and horizontal initial incisions. 

  If root coverage was incomplete with a free gingival graft using the 

direct technique, but sufficient keratinized tissue has been created in the most apical 

area of the recipient site, then a second procedure involving coronal positioning of the 

newly created tissue will achieve the objectives of good aesthetics and stable gingival 

health. 

  Zucchelli and De Sanctis (2013)
61 

presented two case reports for the 

treatment of Miller’s class II and class III gingival recession using modified two-stage 

procedure. In the first case report, Miller’s class II gingival recession in lower central 

incisor was treated using modified two-stage procedure. In the first stage, a free 

gingival graft was placed to increase the width of the keratinized tissue apical to the 

root exposure. Free gingival graft was obtained from the palate with apical-coronal 

dimension of the graft equal to the height of the buccal keratinized tissue of the 
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adjacent homologous contralateral incisor, while the mesio-distal dimension of the 

graft was 6mm more than the width of the recession measured at the level of CEJ and 

the thickness of the graft was 0.9mm. Graft was transferred to the recipient site and 

positioned apically to the buccal bone dehiscence and stabilized with 5-0 resorbable 

suture. In the second stage, flap was coronally advanced to cover the exposed root 

surface with the grafted keratinized tissue after four months. Flap was coronally 

advanced with trapezoidal incision and raised with split-full-split approach in the 

coronal apical direction using sling suture. At the end of the surgery, flap margin 

resided 1mm coronally to the CEJ of the treated tooth, while the apical border of the 

grafted tissue was almost continuous with the mucogingival line of the adjacent teeth. 

Complete root coverage was obtained after 1 year and was maintained for 5 years. 

  In the second case report, Miller’s class III gingival recession affecting 

the mesial root of a mandibular first molar was treated using modified two stage 

procedure. In the first stage, free gingival graft was placed to increase width of 

keratinized tissue lateral to the root exposure. Four months later, a laterally moved, 

coronally advanced flap was done to cover the exposed root surface. Successful root 

coverage and increase in keratinized tissue height was obtained after 1 year and 

maintained over 5 years.   

MULTIPLE GINGIVAL RECESSION: 

  When multiple gingival recessions are located on adjacent teeth, root 

coverage should be undertaken with one surgical procedure. The coronally advanced 

flap can be extended to treat multiple recession defects. The pedicle flap should be 
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broad enough to include all of the individual recession defects and the vertical 

releasing incisions will constitute the mesio–distal limits of the flap.
50

   

  Treatment of multiple adjacent recession type defects is technically 

demanding. In multiple adjacent gingival recession, the avascular surface is more 

extensive. In addition anatomical characteristics such as size of the defect, thin 

biotype, width of keratinized tissue adjacent to the defect, root prominence, amount of 

connective tissue available from donor site, depth of vestibular fornix, root proximity, 

number of adjacent teeth to be treated, anticipated level of discomfort during healing, 

cost and need for more than one surgical procedure to treat entire recession site should 

be consider for the treatment of multiple adjacent recession defect when compared to 

the localized gingival recession defect. 

  In addition to root caries, root hypersensitivity and erosion, esthetic 

considerations are considered to be the major goal in mucogingival surgery. 

Periodontal plastic procedure may predictably determine complete root coverage in 

multiple Miller class I and II recessions.
18 

Several surgical techniques have been 

proposed for the treatment of multiple gingival recession. The most reported 

techniques for the treatment of multiple gingival recession are the coronally advanced 

flap or its modified approach
6
, the supraperiosteal envelope technique

62 
and its 

evolution, the so-called ‘‘tunnel technique.
9
  

ENVELOPE FLAP: 

  Envelope flap technique proposed by Zucchelli and De Sanctis is a 

predictable method. Absence of vertical releasing incision in the flap design was 

advantage in both biologic and esthetic point of view. Vertical releasing incision 
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might damage the lateral blood supply to the flap and also results in unaesthetic 

visible white scars. Greater incidence of swelling, pain and bleeding was noted. 

Envelope type of flap with absence of vertical releasing incision favored blood clot 

stabilization, absence of sutures in the apical region of lining mucosa contributed to 

less postoperative course. 

  Zucchelli& De Sanctis in 2000
6
 proposed a modified technique to 

treat multiple gingival recessions. This technique was based on an envelope flap, 

aiming to avoid vertical releasing incisions, to better preserve the vascular system and 

reduce potential scars caused by the vertical incisions. Initially envelope flap was 

described by Raetzke in 1984 for the treatment of localized gingival recession. 

  Initially a horizontal incision was made to design an envelope flap. 

Incision was extended to include one tooth on each side of the tooth. When advancing 

an envelope flap surgical papilla located mesial to the midline of the flap rotate in a 

mesial-coronal direction and papilla distal to the flap rotate in a distal-coronal 

direction. If the entire interdental soft tissue is compromised in the surgical papilla at 

the end of the coronal displacement , a portion will be displaced over the crown of the 

adjacent tooth instead of in the middle of the interproximal area and thus has to be cut 

away causing a loss of interdental keratinized tissue. 

  To avoid this, a modified design of the envelope flap was performed 

by Zucchelli & De Sanctis in 2000. The horizontal incision of the envelope flap 

consisted of oblique submarginal incisions in the interdental areas, which continued 

with the intrasulcular incision at the recession defects. Surgical papilla was dislocated 

with respect to the anatomic papilla. Surgical papilla mesial to the midline were 
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dislocated more apically and distally, while the papilla distal to the midline were 

dislocated more apical and mesial position. 

  The envelope flap was raised with split-full-split approach in a 

coronal-apical direction. During coronal advancement each surgical papilla rotated 

towards the ends of the flap and finally resided at the centre of the interproximal area. 

  Flap mobilization was considered adequate when the marginal portion 

of the flap was able to passively reach a level coronal to the cementoenamel junction. 

Sling sutures were performed to accomplish a precise adaptation of the flap and to 

stabilize every single surgical papilla over the interdental connective tissue. 

 

 

Fig. 5. Incision design for envelope flap 

 

  In this technique, vertical incisions are avoided to better preserve 

vascular system and reduce potential scars caused by vertical incision. Design of the 

envelope flap involves one extra tooth mesial and distal to the treatment area to allow 
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for sufficient flap mobility. A modified oblique papilla incision is performed to obtain 

proper adaptation of the surgical papilla to the recipient bed. Full thickness flap 

followed by split thickness incision beyond the mucogingival junction is elevated and 

coronally positioned to cover the cementoenamel junction. This approach reduces the 

risk of damage to the marginal area that in turn reduces the risk of inflammation and 

thus recession. In this study, 97% of the root surface exposed to the recession was 

covered with soft tissue and 73 % showed complete root coverage.  

  Carvalho et al. (2006)
63 

evaluated the effectiveness and predictability 

of root coverage using modified coronally advanced flap associated with subepithelial 

connective tissue graft. Ten systemically healthy patients with Miller’s class I or class 

II multiple adjacent gingival recession involving anterior or posterior teeth at upper or 

lower jaw were included in this study. Clinical parameters like recession depth, 

clinical attachment level, width of keratinized gingiva, probing depth were measured 

at baseline and 6 months after surgery. Surgical procedure performed here were 

envelope flap technique as described by Zucchelli and De Sanctis. Flap was raised 

using split-full-split approach in the coronal-apical direction. Connective tissue graft 

was harvested from the palate and placed at CEJ covering the defect. Flap was 

coronally advanced and sling sutures were used to stabilize the flap.  

  A significant gain in clinical attachment level (1.97 – 0.94 mm; P 

<0.0001) and increase in keratinized tissue (1.31 – 1.23 mm, P <0.0001) were 

observed. No statistically significant change from baseline was found for pocket depth 

(-0.07 – 0.75; P >0.05). A decrease in the gingival recession depth (2.03 – 0.78mm; P 

<0.0001) was obtained. After 6 months post surgery, mean root coverage obtained by 
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the present study was 96.7% and complete root coverage was 93.1%. Complete root 

coverage was found at 27 of the 29 defects, and in nine of the 10 patients. Thus the 

modified coronally advanced flap associated with a subepithelial connective tissue 

graft was effective and predictable in producing root coverage at multiple adjacent 

gingival recessions, resulting in 96.7% of root coverage, 93.1% of complete root 

coverage, and a gain in clinical attachment level and width of keratinized tissue. 

  Zucchelli et al.(2009)
64 

presented a case series comparing root 

coverage and esthetic outcomes of the coronally advanced flap (CAF) with and 

without vertical releasing incisions in the treatment of multiple gingival recessions. 

Thirty-two systemically healthy subjects with Miller Class I and II multiple (atleast 

two) gingival recession defects (≥1 mm) affecting adjacent teeth of the same quadrant 

of the upper jaw were enrolled in the study. all recessions were treated with a 

coronally advanced flap, vertical releasing incisions were performed in the control 

group, whereas an envelope-type flap was performed in the test group. No statistically 

significant difference was demonstrated between the two groups in terms of recession 

reduction and clinical attachment level gain. Both coronally advanced flap techniques 

were effective in reducing recession depth. The envelope type of coronally advanced 

flap was associated with an increased probability of achieving complete root coverage 

and with a better postoperative course. Keloids, which may form along the vertical 

releasing incision, were unaesthetic in case of control group.   

        Aroca S et al. (2009)
29 

compared modified coronally advanced flap alone 

or in combination with platelet rich fibrin for the treatment of multiple adjacent 

gingival recession. Twenty subjects presenting atleast three adjacent contralateral 
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Miller’s class I and class II multiple gingival recession were enrolled in this study. 

Control site received modified coronally advanced flap alone, while modified 

coronally advanced flap with PRF membrane was done in test site. 

  Clinical parameters like probing depth, recession width, clinical 

attachment level, keratinized gingival width and gingival thickness were measured at 

baseline and 6 months after surgery. Gingival recession was measured at baseline, 1 

month, 3 months and 6 months after surgery. At 1 month, both treatments resulted in 

significant improvements in the percentage of root coverage. Test group shows 81.0% 

± 16.6% and control group shows 86.7% ± 16.6% after 1 month post surgery. After 3 

months, mean root coverage in test site was 76.1% ± 17.7% and control site was 

88.2% ± 16.9%. After 6 months, difference in the root coverage between two sites 

was 80.7 ± 14.7% in test site and 91.5 ± 11.4% in control site. Complete root 

coverage after 6 months at test site was 52.2% and control site was 74.6%. Result of 

this present study showed that modified coronally advanced flap is a predictable 

technique for the treatment of multiple adjacent Miller’s class I and class II recession. 

Addition of PRF membrane showed inferior root coverage, but there was a gain in 

gingival thickness at 6 months when compared to modified coronally advanced flap 

alone. 

  Amberkar et al. (2010)
65

 in a case report evaluated the effectiveness 

of four different periodontal plastic surgical techniques for coverage of multiple 

Miller’s Class I recessions. A 35-year-old man was treated for both multiple and 

isolated gingival recession defects using four different surgical techniques. Procedures 

like coronally advanced flap for multiple recessions, double papilla with subepithelial 
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connective tissue graft, envelope technique with subepithelial connective tissue graft, 

and coronally advanced flap procedure for isolated recession defects were done. 

Before surgery, scaling and root planing were performed. Clinical parameters like 

recession depth, probing depth, periodontal attachment level, and width of keratinized 

tissue were recorded at baseline and after 14-month. 

  Recession defects in the regions of 14 to 24 were treated by envelope 

flap as described by Zucchelli and De Sanctis 2000. Isolated Miller’s Class I defect in 

34 was treated by coronally advanced flap procedure described by Allen and Miller 

1989. Isolated Miller Class I defect in the region of 41 was treated by subepithelial 

connective tissue graft using the envelope technique described by Raetzke 1985. 

Isolated Miller’s Class I defect at 44 was treated with sub-epithelial connective tissue 

graft using the double-papilla technique described by Harris 1992. After 14 - month 

follow up, among the four techniques three of the techniques resulted in 100% root 

coverage in all treated sites while the site treated with subepithelial connective graft 

by envelope technique described by Raetzke resulted in 83.3% root coverage.
66

 

  De Sanctis et al. (2011)
67

 in a case series evaluated coronally 

advanced flap in association with a connective tissue graft for the treatment of 

multiple recession defects in mandibular posterior teeth. Periodontal parameters were 

recorded on teeth involved in the surgeries at baseline and 1 year. A total of 

26recessions were treated. A modified design of the envelope flap was performed, as 

proposed by Zucchelli and De Sanctis 2000.A horizontal marginal incision, consisting 

of oblique submarginal incisions in the interdental areas continuing with the 

intrasulcular incision at the recession defect, was performed. The envelope flap was 
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raised with a split-full-split approach in the apico-coronal direction. The root surfaces 

were treated mechanically with the use of curettes. The remaining tissue of the 

anatomical interdental papilla was de-epithelialized. The connective tissue was 

harvested from the palate and trimmed to remove all visible epithelium. The graft was 

held in position by means of sutures passing through the connective tissue of the de-

epithelialized papillae. The buccal flap was advanced coronally to cover the 

cementoenamel junction, and secured in position using sling sutures. 

  Recession depth was reduced from 3.40 ± 0.83 mm at baseline to 0.28 

± 0.32 mm at the 1-year control. Keratinized tissue increased from 0.57 ± 0.46 mm to 

3.05 ± 0.71 mm. A mean 91.2% ± 4.1% recession coverage was obtained. Result of 

this study showed that coronally advanced flap in association with a connective tissue 

graft can be proposed as a valid therapeutic approach for multiple recession defects in 

mandibular posterior areas. 

  Rotundo et al. (2012)
68

 in a case report evaluated the use of new 

collagen matrix (Mucograft) with envelope flap for the treatment of multiple adjacent 

gingival recessions in maxilla. Clinical parameters like recession depth, pocket depth, 

keratinized tissue width, dental hypersensitivity was evaluated at baseline and 1 year 

after surgery. Surgical procedure performed was envelope flap as described by 

Zucchelli and De Sanctis. Flap was raised using split-full-split approach in a coronal-

apical direction. Collagen matrix was trimmed and adapted to the exposed root 

surface and held in place with 6-0 resorbable vertical cross mattress suture. Flap was 

coronally advanced and sutured to cover the collagen matrix completely using sling 

sutures passing through the interdental papilla. After 1 year follow up, among the 11 
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sites treated for gingival recession, 9 sites showed complete root coverage, increase in 

keratinized tissue width, and complete resolution of dental hypersensitivity. Thus use 

of Mucograft matrix as an alternative to a connective tissue graft associated with 

coronally advanced flap resulted in a successful treatment for multiple recessions.  

  Kirti A et al. (2012)
69

 in a case report evaluated modified coronally 

advanced flap with platelet rich fibrin for the treatment of multiple adjacent gingival 

recession. Envelope flap was raised with split-full-split approach and PRF membrane 

was placed over the denuded root surface and stabilized. Flap was coronally advanced 

to cover the membrane and stabilized using sling sutures. Periodontal pack was 

placed. Envelope flap technique combined with PRF showed complete root coverage 

and increase in keratinized tissue. 

  Jananni et al. (2013)
14

 in a case report evaluated the outcome of 

modified coronally advanced flap with GTR membrane for the treatment of Miller’s 

class I multiple adjacent gingival recession. Surgical procedure performed were 

envelope type of flap with split-full-split thickness approach. After flap reflection 

thorough scaling and root planing was done. Following this GTR membrane was 

placed to cover the recession and sutured in place. Flap was coronally advanced and 

secured using sling sutures. Surgical site was then covered with periodontal dressing. 

Re–evaluation after 12 months showed stable results. Modified coronally advanced 

flap used in this technique was very effective for the treatment of multiple gingival 

recessions in terms of root coverage, increased thickness of attached gingiva and 

resolution of hypersensitivity associated with gingival recession. 
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  Akkaya M et al. (2013)
70

 in a case series evaluated modified coronally 

repositioned flap technique. Seven systemically and periodontally healthy patients 

aged between 31 to 46 years, and the mean age of 38.8 ± 5.8 years with Miller’s Class 

I gingival recession ≥ 1 mm in four mandibular premolar and three maxillary 

premolar were treated. Acrylic stent was prepared in order to standardize all clinical 

measurements. Clinical parameters like recession depth, recession width, probing 

depth, keratinized tissue height was evaluated at baseline and 6 months after surgery. 

  The mean baseline recession depth 1.94 ± 0.57 mm was reduced to 

0.15 ± 0.26 mm at 3rd month and 0.21 ± 0.39 mm at 6th month. The mean baseline 

recession width 3.27 ± 0.98 mm was reduced to 0.62 ± 1.07 mm at 3rd month and 

0.77 ± 1.37 mm at 6th month. Mean baseline pocket depth of 1.85 ± 0.37mm was 

reduced to 1.57 ± 0.33 mm at 3rd month and 1.57 ± 0.53 mm at 6th month. The Mean 

baseline keratinized tissue height 2.28 ± 0.75 mm was increased to 3 ± 1 mm at 3rd 

month and 3.14 ± 0.89 mm at 6th month. Mean root coverage was 92% at 3
rd

 month 

and 89% at 6
th

 month. Complete root coverage was observed in five patients. The 

results of the present case series demonstrated that the modified coronally 

repositioned flap technique was effective for treatment of shallow localized gingival 

recessions. 

    Reddy S et al. (2013)
71 

in a case report evaluated the outcome of root 

coverage using modified coronally advanced flap with and without PRF membrane. In 

case report one, modified coronally advanced flap alone was done and case report two 

received modified coronally advanced flap with PRF membrane. Re-evaluation was 

done at 2 weeks, 1 month, 3 months, and 6 months post surgery. Result of this study, 
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showed that patient treated with modified coronally advanced flap achieved 95% of 

root coverage, and while patient treated with modified coronally advanced flap with 

PRF membrane showed 86% of root coverage. Results of this study showed that 

addition of PRF membrane showed inferior root coverage.  

  Zucchelli et al. (2014)
12 

compared short term and long term outcome 

of root coverage of the envelope flap alone or in combination with connective tissue 

graft for the treatment of multiple adjacent gingival recession. In this study, fifty 

patients with Miller’s class I and class II multiple adjacent gingival recession were 

included. Twenty five patients were assigned to the test group (CAF+CTG) and other 

25 patients to the control group (CAF). Clinical parameters like recession depth, 

probing depth, clinical attachment level, keratinized tissue height and esthetic 

outcomes were evaluated at 6 months, 1 year and 5 years after surgery. Surgical 

technique performed in the control group was envelope type of coronally advanced 

flap proposed by Zucchelli and De Sanctis. In the test group, same surgical procedure 

was used along with connective tissue graft. No statistically significant difference was 

observed between test and control group regarding recession reduction and complete 

root coverage at 6 months and 1 year after surgery. After 5 years, coronally advanced 

flap with connective tissue graft, showed statistically greater recession reduction, 

greater increase in keratinized tissue height and complete root coverage when 

compared to coronally advanced flap alone. Better post operative course and colour 

match were demonstrated for coronally advanced with connective tissue graft.  

  Cardaropoli et al. (2014)
72 

in a randomized controlled clinical study, 

compared modified coronally advanced flap with or without xenogenic collagen 
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matrix for the treatment of multiple gingival recession. A total of 32 patients, with 

atleast two Miller class I and class II multiple adjacent gingival recession were 

included. A total of 113 sites were treated. On average 3.38±10.1 recession per patient 

were treated in control group, while 3.63±0.81 recessions in the test group (p=0.49) 

Control group received modified coronally advanced flap alone, while test group 

received modified coronally advanced flap with collagen matrix. Before suturing, test 

sites were covered with collagen matrix of approximately 3 mm thick. Collagen 

matrix was cut and trimmed to the exact size of the defects. Flap was coronally 

advanced and sutured using 5-0 absorbable suture.  

  Clinical parameters were evaluated at 1, 3, 6 and 12 months after 

surgery. Both test group and control group showed statistically significant reduction 

in recession depth and clinical attachment level. After 1 year, percentage of root 

coverage at control site was 81.49% ± 23.45%, and test group showed 93.25% ± 

10.01%. Complete root coverage achieved in test sites was 72%, while control sites 

was 58%. Gain in keratinized tissue at test sites 1.07mm for test sites and 0.7mm for 

control sites. Gingival thickness was increased to 1.81 mm in test group and 0.94 mm 

in control group. When comparing the groups, reduction in recession, clinical 

attachment level, percentage of root coverage, keratinized tissue, and gingival 

thickness was significantly higher in test group when compared to the control group. 

Results of this study showed that modified coronally advanced flap with collagen 

matrix was better than those with coronally advanced flap alone and suggest that 

collagen matrix may be used to improve the treatment outcome. 
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CORONALLY ADVANCED FLAP WITH ORTHODONTIC BUTTON:  

  Ozcelik et al.(2011)
57

conducted a randomized controlled clinical trial 

to evaluate the effectiveness of a new treatment approach, which consists of coronally 

advanced flap (CAF) procedure combined with orthodontic button application for the 

treatment of multiple recession-type defects in patients with aesthetic demands.  

  Forty-one healthy subjects presenting atleast three adjacent Miller 

Class I or II multiple gingival recessions were treated with a coronally advanced flap 

technique. Twenty-one patients were randomly assigned to the test group, and the 

other 20 patients were assigned to the control group. On the test group, orthodontic 

buttons were used for the stabilization of advanced flaps. Clinical and patient centered 

parameters were measured at baseline, 7 days and 6 months after the surgery. 

  The surgical technique applied in the test recession defects was 

coronally advanced flap combined with orthodontic buttons without vertical incision. 

The surgical procedure of the test group was similar with the technique proposed by 

Zucchelli & De Sanctis (2000).
6
 

  The sling sutures 5–0 were used to suspend the central area of the flaps 

on the buttons. These sling sutures allowed for the most coronal positioning of the 

flaps. The second 6–0 sutures were performed to accomplish a precise adaptation of 

the buccal flap on the convexity of the underlying crown surfaces and permitted the 

stabilization of every surgical papilla over the interdental connective tissue bed. 

  The coronal position of the gingival margin relative to the CEJ 

following coronally advanced flap with button application procedure seems to 

increase the success of complete root coverage. Mean root coverage of the test and the 
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control sites from baseline to 6months after surgery was 96.2% and89.1% 

respectively. Complete root coverage from baseline to 6 months post surgery was 

61% for control group and 84% of test group. Results of this study showed that usage 

of orthodontic buttons and suspended sutures with coronally advanced flap technique 

was effective in treating multiple adjacent gingival recession. 

   Maroo S et al. (2014)
73

presented a case report in 40 year old male 

patient with Miller’s class III gingival recession along with tooth abrasion in relation 

to 23, 24 and 25. Glass ionomer cement restorations were done before the surgical 

procedure. Clinical measurements were made at baseline, 1 month and 3 months after 

surgery using occlusal stent. Before surgery orthodontic buttons were applied on the 

middle one third of the facial aspect of the tooth. Surgical procedures were similar to 

technique performed by Zucchelli and De Sanctis (2000).
6
 100% root coverage was 

obtained after 3 months. Results of this study showed that coronally advanced flap 

combined with orthodontic application was very effective in the treatment of Miller’s 

class III gingival recession. 

  Singh H (2014)
74

presented a case report of Miller’s class III multiple 

adjacent gingival recession in 35 year old male patient. Clinical parameters like 

recession depth, recession width, keratinized tissue width, probing depth, clinical 

attachment level were evaluated at one month and three months after surgery. 

Surgical procedures were similar to the technique as performed by Zucchelli and De 

Sanctis (2000).
6
 Orthodontic buttons were applied on each tooth and suspensory sling 

sutures were used to stabilize the flap. The final position of the flap margins was over 

corrected to atleast 3-4 mm coronal to the CEJ. Periodontal dressing was applied to 
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avoid mechanical trauma. 80% root coverage was obtained after 3 months post 

surgery. Thus the present study demonstrated that orthodontic button and suspended 

sutures along with coronally advanced flap was very effective and successful for the 

treatment of multiple gingival recession. 

  Fatima et al. (2014)
75 

in a case report evaluated the management of 

gingival recession using coronally advanced flap combined with bracket application. 

In this case report, a 50 year old female patient presented with grade I mobility in 

upper anterior tooth and sensitivity in all teeth. There was a notch present on the facial 

surface on 21 at cementoenamel junction. IOPA revealed vertical defect in relation to 

21. Traumatic bite was corrected in lower anterior teeth and notch was filled by resin 

modified GIC. Root canal treatment was done in 21. After 1 month there was slight 

reduction in mobility in 21.Then the gingival recession was corrected using coronally 

advanced flap with bracket application along with membrane application in 21. After 

15 days brackets were removed and there was marked gain in clinical attachment. 

Post operative 3 months radiograph revealed bone gain between central incisors. 

Results of this study showed that, the usage of the orthodontic buttons/brackets and 

suspended sutures with coronally advanced flap technique is effective method in 

treating multiple adjacent type gingival recessions. 
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STUDY DESIGN AND PATIENT SELECTION: 

  This study was conducted in the Department of Periodontics, Sri 

Ramakrishna Dental College and Hospital, Coimbatore. In this study, ten systemically 

healthy patients of age around 18-50 years were selected based on the inclusion and 

exclusion criteria. All the patients were treated with envelope flap technique 

combined with lingual orthodontic button in maxillary arch for Miller’s class I 

multiple adjacent gingival recession. 

STUDY ETHICS AND SAFETY: 

  This clinical study followed the principles in the Declaration of 

Helsinki. Study was approved by Institutional Review Board (IRB) and Ethical 

Committee (EC) of Sri Ramakrishna Dental College and Hospital. Written informed 

consent was obtained from each patient, before surgical procedure. The subjects in 

this study had to satisfy the following criteria. 

Inclusion criteria 

  1. Ten systemically healthy patients aged 18-50 years. 

  2. Miller’s class I multiple adjacent gingival recession with recession  

                          depth and recession width of  ≥ 1mm. 

  3. Multiple adjacent gingival recession ≥ 2 teeth. 

  4. Gingival thickness ˃ 0.8 mm 

  5. No radiographic evidence of bone loss. 
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Exclusion criteria 

  1. Systemic diseases 

  2. Smokers 

  3. Dental caries or restoration or severe abrasion of root surface 

  4. Malposition of teeth 

  5. Pregnant women 

  6. Previous periodontal surgery at involved site. 

 

ARMAMENTARIUM 

 

INSTRUMENTS FOR MEASURING CLINICAL PARAMETERS: 

1. Mouth mirror 

2. William’s periodontal probe 

3. Acrylic stent 

4. Vernier caliper 

5. Endodontic spreader 

6. Cheek retractor 

INSTRUMENTS FOR PLACING ORTHODONTIC BUTTON: 

1. Lingual orthodontic button 

2. Bracket holder 

3. Etchant  

4. Bonding agent 

5. Flowable composite 

6. Light cure unit 
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INSTRUMENTS FOR SURGICAL PROCEDURE: 

1. Disposable syringes 

2. 2% Lignocaine Hydrochloride with 1:80,000 adrenaline 

3. Surgical scalpel no.15 

4. Periosteal elevator 

5. Adson forceps 

6. 4-0 silk suture 

7. Needle holder 

8. Suture cutting scissor   

PRE-SURGICAL PREPARATION: 

 One week before surgical procedure, supragingival ultrasonic 

scaling was done. 

 Acrylic stent was prepared to standardize clinical parameters. 

 Clinical parameters were recorded using William’s probe and 

Vernier caliper. 

 Before surgery, lingual orthodontic button was applied to the 

corresponding tooth and cured using flowable composite. 

CLINICAL PARAMETERS 

The following clinical parameters were recorded: 

Plaque Index (PlI): Full mouth plaque score was recorded by using Plaque Index 

given by Silness and Loe (1964).
76

 

Gingival index (GI): Full mouth gingival score was recorded by using Gingival 

Index given by Loe and Silness (1963).
77
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RECESSION DEPTH: Measured from the most apical point of gingival margin to 

the occlusal stent. 

RECESSION WIDTH: Measured from the mesial and distal gingival margin of the 

tooth, on a horizontal line tangential at the level of CEJ. 

RELATIVE ATTACHMENT LEVEL: Measured from the occlusal stent to the 

base of the sulcus. 

GINGIVAL THICKNESS: Measured at the mid-buccal, 2mm apical to the free 

gingival margin by penetrating with endodontic spreader and recorded using vernier 

caliper. 

KERATINIZED TISSUE WIDTH: Measured at the distance from the 

mucogingival junction to the gingival margin. 

PERCENTAGE OF ROOT COVERAGE: Evaluated at 1 month and 3 months  

after surgery. 

 

 

 

     % Root Coverage = Baseline recession depth- Post operative recession depth × 100 

                                                           Baseline recession depth 
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SURGICAL PROCEDURE: 

  Before surgery, lingual orthodontic buttons were applied on the tooth 

and cured using flowable composite. After obtaining adequate anesthesia with 2% 

lignocaine, horizontal incision was given using no.15 surgical scalpel to design an 

envelope flap in the interdental area at the level of CEJ which is continuous with the 

intrasulcular incision. Incision was extended to include one tooth on each side of the 

recession defect. The envelope flap was raised with split-full-split approach in a 

coronal-apical direction. Surgical papilla was raised with split thickness. Gingival 

tissue apical to the root exposure was raised with full thickness using periosteal 

elevator. The most apical portion of the flap was elevated with split thickness to 

facilitate coronal displacement of the flap. Flap mobilization was considered adequate 

when the marginal portion of the flap was able to passively reach a level coronal to 

the cementoenamel junction. De-epithelialization of anatomic interdental papilla was 

done. During coronal advancement each surgical papilla finally resided at the centre 

of the interproximal area. Central area of the coronally advanced flap was stabilized 

using sling sutures on the buttons and the surgical papilla was stabilized using 

interrupted sutures using 4-0 silk suture. 

POST OPERATIVE PROTOCOL: 

  Post operative instructions were given. Patients were instructed to 

continue with good oral hygiene and avoid trauma around the surgical site. Patients 

were prescribed with analgesics and antibiotics. Patients were advised to continue 

0.2% chlorhexidine mouth wash twice daily for two weeks. Sutures and buttons were 
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removed one week after surgery. Patients were recalled at one week, one month and 3 

months after surgery. 
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SRI RAMAKRISHNA DENTAL COLLEGE AND HOSPITAL 

                                        DEPARTMENT OF PERIODONTICS  

 

               TREATMENT OF MULTIPLE GINGIVAL RECESSION USING  

                          CORONALLY ADVANCED FLAP COMBINED WITH 

                                                  BUTTON APPLICATION 

    PROFORMA 

                                          FORM I - SCREENING PROFORMA 

 

NAME: 

 AGE: 

SEX: 

OCCUPATION: 

 POSTAL ADDRESS: 

TELEPHONE NUMBER: 

CRITERIA OF INCLUSION: 

                     SELECTION OF PATIENTS: 

 Ten systemically healthy patients (18-50yrs) 

  Miller’s class I multiple adjacent gingival recession ≥ 1mm depth and width 

 Multiple adjacent gingival recession ≥ 2 tooth 

 Gingival thickness > 0.8 mm 

 No radiographic evidence of bone loss 
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CRITERIA OF EXCLUSION: 

 Systemic diseases 

 Smokers 

 Dental  caries or restoration or severe abrasion of root surface 

 Malposition of tooth 

 Pregnant women 

 Previous periodontal surgery at involved site 

 

                                                 FORM II- HISTORY PROFORMA 

 

CHIEF COMPLAINT: 

                                                                                         Present                          Absent 

 

 1.Hypersensitivity 

 2. Bleeding gums                                                                  

 3. Receding gums: 

 9. Any other complaint’s (Specify): 

 

PERSONAL HISTORY:                                      

1. Brushing habit: 

 

2. Type of brushing technique:                                                                       

 

 3. Any/other (specify): 
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FORM III- CLINICAL PARAMETER ASSESSMENT 

            BASELINE                                                                    DATE: __________ 

1. PLAQUE INDEX(SILNESS & LOE 1964): 

 

 

BBBBB 

 

 

 

 

  

Calculation = 

 

Inference :                

    

Excellent: 0  

 Good: 0.1-0.9  

 Fair : 1.0-1.9  

 Poor : 2.0-3.0 

 

 

       Sum of score of each teeth 

   Total number of teeth examined 
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2. GINGIVAL INDEX (LOE&SILNESS 1963): 

 

 

 

 

 

 

 

Calculation : 

 

 

Inference :       ------------------                       Mild gingivitis: 0.1 - 1.0 

                                                                       Moderate gingivitis: 1.1 – 2.0   

                                                                       Severe gingivitis: 2.1 – 3.0 

 

 

       Sum of score of each teeth 

   Total number of teeth examined 
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FORM III- CLINICAL PARAMETER ASSESSMENT 

            1 MONTH                                                                    DATE: __________ 

1. PLAQUE INDEX(SILNESS & LOE 1964): 

 

 

BBBBB 

 

 

 

 

  

Calculation = 

 

Inference :                

    

Excellent: 0  

 Good: 0.1-0.9  

 

 

       Sum of score of each teeth 

   Total number of teeth examined 

 Fair : 1.0-1.9  

 Poor : 2.0-3.0 
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2. GINGIVAL INDEX (LOE&SILNESS 1963): 

 

 

 

 

 

 

 

Calculation : 

 

 

Inference :       ------------------                      Mild gingivitis: 0.1 - 1.0 

                                                                       Moderate gingivitis: 1.1 – 2.0   

                                                                       Severe gingivitis: 2.1 – 3.0 

       Sum of score of each teeth 

   Total number of teeth examined 
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FORM III- CLINICAL PARAMETER ASSESSMENT 

            3 MONTHS                                                                    DATE: __________ 

1. PLAQUE INDEX(SILNESS & LOE 1964): 

 

 

BBBBB 

 

 

 

 

  

Calculation = 

 

Inference :                

    

 

 

       Sum of score of each teeth 

   Total number of teeth examined 

Excellent: 0  

 Good: 0.1-0.9  

 Fair : 1.0-1.9  

 Poor : 2.0-3.0 
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2.  GINGIVAL INDEX (LOE&SILNESS 1963): 

 

 

 

 

 

 

 

Calculation : 

 

 

Inference :       ------------------                      Mild gingivitis: 0.1 - 1.0 

                                                                       Moderate gingivitis: 1.1 – 2.0   

       Sum of score of each teeth 

   Total number of teeth examined 

 

                                                                       Severe gingivitis: 2.1 – 3.0 
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FORM –IV MEASUREMENT OF CLINICAL PARAMETERS USING 

                                                          ACRYLIC STENT  

 

 

 

 

 

MEASUREMENT BASE LINE 1  MONTH 3 MONTHS 

 

RECESSION DEPTH 

   

 

RECESSION WIDTH 

   

 

RELATIVE ATTACHMENT 

LEVEL 

 

   

 

GINGIVAL THICKNESS 

   

 

KERATINIZED TISSUE WIDTH 

   

 

ROOT COVERAGE (%) 

  

            - 
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FORM-V POST OPERATIVE PROTOCOL 

 

 The patient should have a soft diet for ≥ 2 weeks after the surgery 

 No brushing in the surgical area for 2 weeks  

 After 2 weeks, brushing of the surgical area must be performed gently using 

the roll technique in a coronal direction only 

 Prescribe an analgesic for three days and chlorhexidine mouth wash  twice a 

day for 2 weeks postoperatively 

 Recall the patient after surgery to monitor the healing process 
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                                                                FORM VI 

                                                         CONSENT FORM 

                                         CERTIFICATE BY INVESTIGATOR 

 

I certify that I have disclosed all details about the study in the terms easily understood 

by the patient. 

Dated:   ___________                                                    Signature:  ______________ 

                                                                                          Name: __________________ 

 

                                            CONSENT BY SUBJECT 

 

                 I have been informed about the procedure to my satisfaction, indication for 

periodontal surgery on recession management under local anesthesia.I have been 

explained the risks involved in the procedure.    

 
Dated: _________                          Signature or thumb impression: _____________ 
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Fig.6. ARMAMENTARIUM FOR MEASURING CLINICAL PARAMETERS           
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Fig.7. ARMAMENTARIUM FOR PLACING ORTHODONTIC BUTTON 

 

 

 

 

 

 



                                                                                     FIGURES 
 

  63 
 

 

 

 

                     

 

Fig.8.ARMAMENTARIUM FOR SURGICAL PROCEDURE 
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Fig.9. PRE-OPERATIVE 

(MILLER’S CLASS I GINGIVAL RECESSION IN 13,14) 

 

 

 

 

 

 

 

 

 

 

                          Fig.10. INTRAORAL PERIAPICAL RADIOGRAPH 

 

 



                                                                                      FIGURES 
 

  65 
 

 

 

 

 

                      

             

 

 

 

 

RECESSION DEPTH 

 

               

 

 

 

 

 

 

 

RECESSION WIDTH 

 

Fig.11. CLINICAL PARAMETERS-BASELINE 
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Fig.11. CLINICAL PARAMETERS-BASELINE 
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           Fig.12. SURGICAL PROCEDURE 

            (DESIGN OF ENVELOPE FLAP) 
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Fig.13.FLAP ELEVATED 
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        Fig.14. DE- EPITHELIALIZED INERDENTAL PAPILLA 

 

 

 

 

 

 

 

 

 

               Fig.15. SUTURES PLACED 
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POST-OPERATIVE TWO WEEKS 

 

 

 

PRE-OPERATIVE                                                  POST-OPERATIVE 1 MONTH 

 

         Fig.16.COMPARISON OF PRE AND POST-OPERATIVE 1 MONTH 
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Fig.17. CLINICAL PARAMETERS-1 MONTH  
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Fig.18.COMPARISON OF PRE AND POST-OPERATIVE 3 MONTHS 
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Fig.19. CLINICAL PARAMETERS 3 MONTHS 
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Fig.19. CLINICAL PARAMETERS 3 MONTHS 
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Fig.20.COMPARISON OF PRE AND POST-OPERATIVE 1 MONTH  

AND 3 MONTHS 
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STATISTICAL ANALYSIS: 

                       Statistical analysis was performed for each parameter. Mean values and 

standard deviations for the clinical variables were calculated between baseline, 1 

month and 3 months. The significance of difference in clinical parameters before and 

after treatment was evaluated using paired sample‘t’ test. Differences were considered 

statistically significant when the p value was ˂ 0.05.  

Sample characteristics: 

Description of age and sex among subjects: 

   Total number of individuals included in this study were 10, among 

them 83.3% (n=20) were males and 16.7% (n=4) were females with the age range of 

26-45 years with the mean age of 34.22±7.2 years. Total of twenty four teeth with 

gingival recession were treated. 

Description of clinical parameters among subjects: 

  The mean value of P1I at baseline, 1 month and 3 months was 

1.87±0.69, 1.18±0.34 and 1.39±0.29 respectively as shown in table 1,2,3 and fig.21. 

Result of this study showed that, there was a statistically significant difference in P1I 

between baseline and 1 month with a p value ˂ 0.05 (Table 5). The present study 

showed that, there was no statistically significant difference in P1I between baseline 

and 3 months (p=0.079) as shown in table 6 and between 1 month and 3 months 

(p=0.151) as shown in table 7. 

  The mean value of GI at baseline, 1 month and 3 months was 

2.09±0.60, 1.30±0.32 and 1.23±0.22 as shown in table 1,2,3 and fig.22. Result of this 



                                                                                      RESULTS                                                                                           

 

  77 
 

study showed that, there was a statistically significant difference in GI between 

baseline and 1 month and between baseline and 3 months with a p value ˂ 0.05 as 

shown in table 5 and 6. Results showed that there was no statistically significant 

difference between 1 month and 3 months (p=0.209) as shown in table 7. 

  The mean value of RD at baseline was 7.36±0.65mm (Table 1 and 

fig.23).This was found to reduce after 1 month and 3 months with the mean of 

5.56±0.49mm and 5.48±0.41mm respectively as shown in table 2,3 and fig.23. A 

comparison between baseline and 1 month follow up showed a statistically significant 

difference (p= 0.000) (Table 5). Results showed that, there was a statistically 

significant difference in RD between baseline and 3 months with a p value˂0.05 

(table 6). Comparison of RD at 1 month and 3 months showed no statistically 

significant difference (p=0.177) as shown in table 7. 

  The mean value of RW at baseline, 1 month and 3months was 

2.75±0.54mm, 2.93±0.53mm and 2.87±0.53mm respectively as shown in table 1,2,3 

and fig.24. Results showed that, there was no statistically significant difference in RW 

between baseline and 1 month (p=0.343) as shown in table 5, between baseline and 3 

months (p=0.243) and between 1 month and 3 months (p=0.168) as shown in table 6 

and 7 respectively. 

  The mean value of RAL at baseline, 1 month and 3 months was 

8.11±2.05mm, 6.75±1.1mm and 6.65±0.22mm respectively as shown in table 1, 2, 3 

and fig.25. Results showed that, there was a statistically significant difference in RAL 

between baseline and 1 month with a p value ˂0.05 (table 5). There was a gain in 
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RAL of 1.36±2.05 at 1 month. Results showed that, there was a statistically 

significant difference between baseline and 3 months with a p value˂0.05 (table 6) 

and there was a gain in RAL of 1.46±2.10 at 3 months. Comparison of RAL at 1 

month and 3 months showed no statistically significant difference (p=0.168) as shown 

in table 7. 

  The mean value of GT at baseline, 1 month and 3 months was 

1.89±0.49mm, 2.08±0.51mm and 2.07±0.45mm respectively as shown in table 1,2,3 

and fig.26. Results showed that, there was a statistically significant difference in GT 

between baseline and 1 month and between baseline and 3 months with a p 

value˂0.05 (table 5,6). There was an increase in GT between baseline and 1 month 

and between baseline and 3 months. But there was no statistically significant 

difference between 1 month and between 3 months (p=0.120) (table 7). 

  The mean value of KTW at baseline, 1 month and 3 months was 

3.25±0.72mm, 3.38±0.45mm and 3.38±0.53mm respectively (table 1,2,3 and fig.27). 

Results showed that, there was no statistically significant difference in KTW between 

baseline and 1 month (p=0.423) table 5, between baseline and 3month (p=0.323) as 

shown in table 6 and between 1 month and 3 months (p=0.146) as shown in table 7. 

  Percentage of root coverage was evaluated at 1 month and 3 months 

post operatively. The mean percentage of root coverage at 1 month was 76.82% and at 

3 months was 75.89%. Results showed that, there was no statistically significant 

difference between 1 month and 3 months (p=0.172) (table 7). 
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CLINICAL 

PARAMETERS 
MEAN N 

Std. 

Deviation 

Std. Error 

Mean 

PLAQUE INDEX 1.8700 10 0.69769 0.22063 

GINGIVAL INDEX 2.0900 10 0.60268 0.19058 

RECESSION DEPTH 7.3667 10 0.65168 0.20608 

RECESSION WIDTH 2.7500 10 0.54575 0.17258 

RELATIVE 

ATTACHMENT 

LEVEL 

8.1167 10 2.05338 0.64933 

GINGIVAL 

THICKNESS 
1.8900 10 0.49968 0.15801 

KERATINIZED 

TISSUE WIDTH 
3.2500 10 0.72966 0.73074 

 

                       Table 1. CLINICAL PARAMETERS AT BASELINE 

 

 

CLINICAL 

PARAMETERS 
MEAN N 

Std. 

Deviation 

Std. Error 

Mean 

PLAQUE INDEX 1.1800 10 0.34897 0.11035 

GINGIVAL INDEX 1.3000 10 0.32660 0.10328 

RECESSION DEPTH 5.5667 10 0.49814 0.15753 

RECESSION WIDTH 2.9333 10 0.53403 0.16887 

RELATIVE 

ATTACHMENT 

 LEVEL 

6.7500 10 1.11181 0.35158 

GINGIVAL 

THICKNESS 
2.0800 10 0.51017 0.16133 

KERATINIZED 

TISSUE WIDTH 
3.3833 10 0.45846 0.14498 

 

                             Table 2. CLINICAL PARAMETERS AT 1 MONTH 
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       Table 3. CLINICAL PARAMETERS AT 3 MONTHS 

 

 

 

 
MEAN N Std. Deviation 

Std. Error 

Mean 

% OF ROOT 

COVERAGE 1 

MONTH 

76.82 10 5.6526 1.02757 

% OF ROOT 

COVERAGE 3 

MONTHS 

75.89 10 6.1876 1.12776 

 

              Table 4. PERCENTAGE OF ROOT COVERAGE 

 

 

 

 

CLINICAL 

PARAMETERS 
MEAN N 

Std. 

Deviation 

Std. Error 

Mean 

PLAQUE INDEX 1.3900 10 0.29609 0.09363 

GINGIVAL INDEX 1.2300 10 0.22632 0.07157 

RECESSION DEPTH 5.4833 10 0.41164 0.13017 

RECESSION WIDTH 2.8743 10 0.53403 0.16887 

RELATIVE 

ATTACHMENT 

LEVEL 

6.6500 10 0.22875 0.32532 

GINGIVAL 

THICKNESS 
2.0700 10 0.45755 0.14469 

KERATINIZED 

TISSUE WIDTH 
3.3833 10 0.53846 0.14498 
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CLINCAL 

PARAMETERS 
MEAN 

STANDARD 

DEVIATION 
t df Sig. (2 tailed) 

PLAQUE INDEX 0.6900 0.53427 4.084 9 0.003* 

GINGIVAL 

INDEX 
0.7900 0.56853 4.394 

9 
0.002* 

RECESSION 

DEPTH 
1.8000 0.32203 17.676 9 0.000* 

RECESSION 

WIDTH 
-0.1833 0.57975 -1.000 9 0.343 

RELATIVE 

ATTACHMENT 

LEVEL 

1.3667 2.05901 2.099 9 0.005* 

GINGIVAL 

THICKNESS 
-0.1850 0.10407 -5.622 9 0.000* 

KERATINIZED 

TISSUE WIDTH 
-0.1333 0.50185 -0.840 9 0.423 

  P value - < 0.05 significant 

Table 5:    COMPARISON BETWEEN BASELINE AND 1  MONTH 

 

CLINCAL 

PARAMETERS 
MEAN 

STANDARD 

DEVIATION 
t df Sig. (2 tailed) 

PLAQUE 

INDEX 
0.4800 0.76565 1.982 9 0.079 

GINGIVAL 

INDEX 
0.8600 0.52111 5.219 9 0.001* 

RECESSION 

DEPTH 
1.8833 0.38530 15.457 9 0.000* 

RECESSION 

WIDTH 
-0.0833 0.02170 -1.000 9 0.243 

RELATIVE 

ATTACHMENT 

LEVEL 

1.4667 2.10350 2.205 9 0.015* 

GINGIVAL 

THICKNESS 
-0.1183 0.07716 -4.850 9 0.001* 

KERATINIZED 

TISSUE WIDTH 
-0.1123 0.50185 -0.840 9 0.323 

  P value - < 0.05 significant 

Table 6:   COMPARISON BETWEEN BASELINE AND 3 MONTHS 
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CLINCAL 

PARAMETERS 
MEAN 

STANDARD 

DEVIATION 
t df Sig. (2 tailed) 

PLAQUE INDEX -0.2100 0.42282 -1.571 9 0.151 

GINGIVAL 

INDEX 
0.0700 0.16364 1.353 9 0.209 

RECESSION 

DEPTH 
0.0833 0.18002 1.464 9 0.177 

RECESSION 

WIDTH 
0.1000 0.52403 -0.008 9 0.168 

RELATIVE 

ATTACHMENT 

LEVEL 

0.1000 0.21082 1.500 9 0.168 

GINGIVAL 

THICKNESS 
0.0667 0.07577 2.782 9 0.120 

KERATINIZED 

TISSUE WIDTH 
-0.1342 0.46954 -0.743 9 0.146 

DIFFERENCE IN 

% OF ROOT 

COVERAGE 

0.9320 2.21932 1.485 9 0.172 

  P value - < 0.05 significant 

 

Table 7:   COMPARISON BETWEEN 1 MONTH AND 3 MONTHS 
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                                                 Fig.21. COMPARISON OF PLAQUE INDEX 

 

                    

                                            Fig.22.COMPARISON OF GINGIVAL INDEX 
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                                             Fig.23. COMPARISON OF RECESSION DEPTH 

 

                   

                       Fig.24.COMPARISON OF RECESSION WIDTH 
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 Fig.25. COMPARISON OF RELATIVE ATTACHMENT LEVEL 

 

 

              

       Fig.26. COMPARISON OF GINGIVAL THICKNESS 
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Fig.27. COMPARISON OF KERATINIZED TISSUE WIDTH 

 

 

Fig.28. COMPARISON OF ROOT COVERAGE    
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  Gingival recession is a common problem, since a significant portion of 

the population suffers from one or more recessions. Multiple adjacent recession type 

defects present a further challenge because several recessions must be treated at a 

single surgical session to minimize patient discomfort. Several surgical techniques 

have been proposed for the treatment of multiple gingival recession, but the most 

reported technique was the modified coronally advanced flap and its combination 

technique. This study evaluates the effectiveness of coronally advanced flap with 

orthodontic button for the treatment of Miller’s class I multiple adjacent gingival 

recession. 

  In this study, total of ten patients were treated for Miller’s class I 

multiple adjacent gingival recession with coronally advanced flap combined with 

orthodontic  button. Clinical parameters like P1I, GI, RD, RW, RAL, GT, KTW were 

evaluated at baseline, 1 month and 3 months. Mean percentage of root coverage was 

evaluated at 1 month and 3 months post operatively. Statistical analysis was 

performed for each parameter. Mean values and standard deviations for the clinical 

variables were calculated at baseline, 1 month and 3 months. The significance of 

difference in clinical parameters before and after treatment was evaluated using paired 

sample‘t’ test. Differences were considered statistically significant when the p value 

was ˂ 0.05.  

  The inference of the present study showed, that the mean values of P1I 

showed statistically significant difference between baseline and 1 month, but there 

was no significant difference between baseline and 3 months, and between 1 month 

and 3 months. The mean values of GI showed statistically significant difference 
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between baseline and 1 month and between baseline and 3 months, but there was no 

statistically significant difference between 1 month and 3 months.    

  In the present study, the mean values of RD at baseline was 

7.37±0.65mm.This was found to reduce after 1 month and 3 months with the mean of 

5.67±0.67mm, 5.58±0.62mm respectively. Result of this study showed that, there was 

a statistically significant reduction in the RD between baseline and 1 month and 

between baseline and 3 months. Comparison of  RD at 1 month and 3 months showed 

that there was no statistically significant value. The results of the present study was in 

accordance with the study done by Singh H 2014
74

 and Maroo S et al. (2014)
73

 in a 

case report, which showed a reduction in RD 3 months postoperatively following 

envelope flap with orthodontic button application. Results of the present study 

correlates with the study done by Ozcelik et al. (2011),
57

 which showed that, there 

was a significant reduction in the RD between baseline and 6 months. Zucchelli et al. 

(2009),
64 

Zucchelli and De Sanctis 2000
6
 showed that there was a statistically 

significant reduction in RD following envelope flap technique. 

  In the present study, the mean values of RW showed no statistically 

significant difference between baseline, 1 month and 3months. This result was in 

contrast with the study done by Maroo S et al. (2014)
73

 who showed a reduction in 

RW after 3 months postoperatively following envelope flap with orthodontic button 

and Akkaya M et al. (2013)
70

 showed a statistically significant difference between 

baseline and at 3 months and 6 months following envelope flap procedure.  
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  In the present study, the mean values of RAL at baseline, 1 month and 

3 months was 9.12±0.89mm, 7.38±1.00mm and 7.33±1.03mm. When compared to 

baseline, the gain in attachment level at 1 month and 3 months was 1.37±2.06mm and 

1.47±2.0mm respectively. Comparison of relative attachment level at 1 month and 3 

months showed no statistically significant difference. The results of the present study 

was in accordance with the study done by Ozcelik et al. (2011),
57

 which showed a 

statistically significant difference in clinical attachment level between baseline and 6 

months. Singh H 2014
74

 and Maroo S et al. (2014)
73

 in a case report showed a gain 

in clinical attachment level from baseline to 3 months which is similar to the present 

study. Zucchelli et al. (2009),
64

 Zucchelli and De Sanctis 2000,
6
 Cardaropoli et al. 

(2014)
72

 showed a statistically significant difference in clinical attachment level 

between following envelope flap technique. 

  In the present study, the mean values of GT at baseline, 1 month and 3 

months was 1.90±0.49mm, 2.08±0.51mm and 2.02±0.46mm respectively. Results of 

this study showed that, there was a statistically significant difference between baseline 

and 1 month and between baseline and 3 months. But there was no statistically 

significant difference between 1 month and 3 months. The results of the present study 

was in accordance with the study done by Cardaropoli et al. (2014)
72

 which showed 

a statistically significant difference in GT following envelope flap procedure. In 

contrast to the present study, a study done by Aroca et al. (2009)
29

 showed a 

statistically insignificant value in GT between baseline and 6 months post-operatively. 

  In the present study, subjects were selected based on the GT of 

˃0.8mm and the mean percentage of root coverage obtained was 76.82% at 1 month 
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and 75.89% at 3 months. Result of this study was in contrast to the previous study 

done by Baldi et al. (1999)
36 

which showed that flap thickness ˃ 0.8mm was 

associated with complete root coverage. 

  In the present study, the mean values of KTW at baseline, 1 month and 

3 months was 3.25 ± 0.73mm, 3.38 ± 0.46mm, 3.38±0.53mm respectively. Result of 

the present study showed that, there was no statistically significant difference between 

baseline and 1 month, between baseline and 3months and between 1 month and 3 

months. The results of the present study was in accordance to the previous study done 

by  Ozcelik et al. (2011)
57

 which showed that, there was no statistically significant 

value regarding the width of the keratinized tissue between baseline and 6 months 

following envelope flap with orthodontic button. In contrast to the present study, 

study done by Akkaya M et al. (2013)
70

 which showed an increase in the mean 

keratinized tissue height from baseline to 3 months and 6 months. Cardaropoli et al. 

(2014),
72

 Zucchelli et al. (2009),
64

 Zucchelli and De Sanctis 2000
6
 showed a 

statistically significant difference in KTW following envelope flap technique.  

            Percentage of root coverage was evaluated at 1 month and 3 months 

post operatively. The mean percentage of root coverage at 1 month was 76.82% and at 

3 months was 75.89% respectively. Result of this study showed that, there was no 

statistically significant difference between 1 month and 3 months post operatively. 

Singh H 2014
74

 in a case report showed 80% of root coverage after 3 months follow 

up, which was similar to the present study. The results of the present study, was 

similar to the results of the study done by Cardaropoli et al. (2014)
72

 which showed 

a mean percentage of root coverage of about 81.49% following envelope flap 
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procedure. Results of percentage of root coverage obtained by various studies are, 

Ozcelik et al. (2011),
57 

which showed a percentage of root coverage of 96.2% at 6 

months and Maroo S et al. (2014)
73

 in a case report showed 100 % root coverage 

after 3 months follow up. Study done by Zucchelli and De Sanctis 2000,
6
 Reddy S 

et al. (2013)
71

 showed mean percentage of root coverage of 97% and 95%  

respectively after 1 year and 6 months post treatment in which similar surgical 

technique was used. 
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         The present study evaluates the effectiveness of coronally advanced flap 

with orthodontic button application for the treatment of multiple adjacent Miller’s 

class I gingival recession.  

 Surgical procedure performed in this study was envelope procedure. In 

this envelope flap procedure, vertical releasing incision was not given thus avoiding 

damage to the lateral blood supply and unesthetic visible scars. In addition, 

orthodontic buttons used in this study was cost-effective, convenient and easily 

acceptable, which acts as a passive component for holding sutures to provide 

maximum stability of the flap.  Therefore, optimum root coverage, good colour 

blending and complete recovery of the pre-surgical soft tissue margin can be 

predictably accomplished by means of this surgical approach. 

  The inference of the present study showed, that the mean values of 

clinical parameters like RD, RAL and GT showed a statistically significant value 

between baseline and 1month and between baseline and 3 months. The mean values 

of clinical parameters like RW, KTW does not show any statistically significant value 

between baseline, 1month and 3 months. 

  The mean percentage of root coverage at 1 month was 76.82% and at 3 

months was 75.89% respectively. Results showed that, there was no statistically 

significant difference between 1 month and 3 months.  

  Even though the result of this study showed a reduction in RD, gain in 

RAL and increase in GT, the limitations of this study is the number of the sample size 
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and the short term assessment of efficacy of surgical procedure. Therefore, a longer 

period of evaluation is necessary to assess the initial positive results. 
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