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Gingival recession is defined as “the displacement of marginal tissue apical to the

cemento-enamel junction (CEJ).” Several classifications of gingival recession have
been proposed but many are inadequate when it comes to predicting prognosis of long

term clinical root coverage.

The aim of our present study is to determine the prognostic outcome and accuracy
after surgical treatment of gingival recessions classified under Kumar and
Massamatti’s classification of gingival recession.

Our objectives included analysis of root coverage in Class IA and Class [IRB gingival
recessions after coronalily advanced flap surgical therapy along with PRF. We also
determined the accuracy of prognosis under a new system of gingival recession
classification, to enable better judgment of treatment outcomes more veraciously in

the future.

Patients who presented with Class TA & IIB gihgival recessions classified under
Kumar and Massamatti’s classification of gingival recession were selected. 40 sites
fulfilling the inclusion and exclusion criteria were evaluated and clinical parameters
of gingival index, defect depth, pocket probing depth, clinical attachment level and

width of attached gingiva were recorded. Post surgical evaluations for these
parameters were also done at 3 month and 6 month intervals, keeping the patients in

maintenance phase therapy. These data were subjected to statistical analysis and

results were obtained.

We observed significant and desirable improvement across all clinical parameters

from baseline to 3 months and baseline to 6 months which remained statistically

highly significant till our 6 month follow-up. Although between the 3 to 6 month

& — =l |
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intervals clinical parameters showed

a slight to marginal regression or rebound, this is

an expected biological outcome.

A e ‘I 19110 1S \ ‘
We achieved statistically satisfactory and consistent results due to our choice of

classification cemployed and class selection where the defect does not extend to the

MGJ.
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INTRODUCTION
R —————————— e

Gingival recession is defined as “the displacement of marginal tissue apical to the

. ! al wl . ' :
cemento-enamel junction (CEJ."' Often the marginal tussue may lie at the level of

alveolar mucosa, thus the term “marginal tissue recession” is considered to be more
.- . » d,.

accurate than “gingival recession,”. ™

Gingival recession occurs due to presence of periodontal disease and gingival

inflammation, faulty tooth brushing, calculus deposits, incorrect occlusal

relationships, uncontrolled orthodontics movements, etc. These can occur in single or
multiple teeth at one or more surfaces and appear as localized or generalized gingival

recession. Recession can occur with or without loss of attached tissue and clinically

manifests as accentuated sensitivity, cemental erosion, root caries and, most

important, it gives appearance of a long tooth disproportionate to adjacent teeth

resulting in unaesthetic appearance.

Gingival recession (GR) can be adequately treated with surgical therapies which
maneuver a pedicle flap over the defect or place a graft over the defect, with the use
of resorbable or non-resorbable membranes in guided tissue recession techniques. The

various surgical techniques are lateral pedicle flap, coronally advanced flap, free

gingival graft, sub-epithelial connective tissue grafts, gingival tissue regeneration

(GTR) techniques, etc. These procedures are reported with varied clinical

effectiveness.

Several classifications of gingival recession have been proposed but many are
inadequate when it comes to communicating all relevant information related to
marginal tissue recession. With such varied clinical presentations of cases, it is not

always possible to classify all gingival recession defects according to present

classification systems, such as Miller’s classifications® of gingival recession and

others.*”*® Also palatal recessions (PR) have not been classified.

1
[ k
. | S -
W S U AT _—
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Pertinent information increases efficacy and efficiency in providing diagnosis,

predicting prognosis and choosing treatment plan. Ashish Kumar and Sujata Surendra

Masamatti’ in 2013 pioposed a new classification system for gingival recessions. It
contams certain features of Miller’s classification” and Nordland and Tarnow’s
classification.'” This proposed classification delineates a comprehensive depiction of
ecession defects that can be used to include cases that cannot be classified according
to the commonly used Miller’s classification. A separate classification system for

palatal recessions (PR) was also proposed.”

Kumar and Massamatti’s classification of gingival recession enhances and expands

upon Miller’s Class I and Ii categories differently wherein in their Class I there is no
loss of interdental bone and in subclass IA the marginal tissue recession is coronal to

the mucogingival junction (MGJ) whereas in subclass IB the marginal tissue recession

Is at or apical to the MGJ. Furthermore, in Kumar and Massamatti’s Class Il there is

loss of interdental bone to a level coronal to facial cemeto-enamal junction (CEJ) and
in subclass IIA there is no facial or lingual marginal tissue recession, in subclass IIB
the marginal tissue recession is coronal to the MGJ and in subclass IIC the marginal
tissue recession is at or apical to the MGJ.”

Miller's classification theoretically cstimates 100% coverage for Class I and II

recessions, partial root coverage in Class III and no root coverage in Class IV, Pini-

Prato stated that anticipation of 100% root coverage does not mean that it will occur. "
Root coverage percentage ranging from 9% to 90% have been reported by Miller
himself along with several different authors, (eg, Paolantonio M, di Murro C,
Cattabriga A, Cattabriga M, Trombelli L, Scabbia A, Wikesjo UM, Calura G), in

Class I and II recessions using different techniques.'> '> '

-"-ul £ ey 1 g :
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Since there 1s such a wide variation in prognosis of gingival recessions classified by

Miller’s classification, hence the present study was undertaken using a more

comprehensive and detailed Kumar and Massamatti’s classification of gingival

recession to determine prognostic accuracy of Class IA and Class IIB: to enable us

and other clinicians to better judge treatment outcomes more veraciously in the future.
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BJECTIVES

= ——— T —————

AIM AND O

—

The Aim of the present study was:

To determine the prognostic outcome and accuracy after surgical treatment O

q attite rlaccificatl l
gingival recessions classified under Kumar and Massamatti's classification O

gingival recession.

The Objectives of the present study were:-

1. To analyze root coverage in Class I and Class II gingival recessions

after surgical therapy with pedicle flap therapies along with PRF.

» To determine the accuracy of prognosis under a new system of

gingival recession classification.
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REVIEW OF LITERATU RE
\

Gingival Recessior and Surgical Technigues for Root Coverage

margin of the facial

tissue, and coronally positioning this tissue over the denuded root. This technique has

the advantage over oiher coronally pesitioned flaps, in that no sutures are required

there is no tension on the flap, there is no shortening of the vestibule, and the existing

papillae are not interfered with.

de Waal H, Kon S, Ruben MP (1988)"" stated that laterally positioned flap has

shown itself to be the most predictable and aesthetically successful procedure in the
treatment of mucogingival defects such as gingival/periodontal recessions and root

cxposures. They also stated that it is of utmost importance that the biologic principles

of wound healing should be adhered to prior, during and after the surgical procedure,

Allen EP, Miller PD Jr (1989)"® described the fairly known coronal positioning of
existing gingiva in coronally advanced flap (CAF) may be used to enhance aesthetics

and reduce sensitivity. Unfortunately when recession is minimal and the marginal

tissue is healthy, many periodontists do not suggest (reatment, They described a

simple surgical technique of CAF with the criteria for its use which results in a high

degree of predictability and patient satisfaction.

Trombelli L, Scabbia A, Wikesjs UM, Calura G (1996)"* treated Class I and II

t.l:" .I"

i""'.q:' ?* _,-l"?'.r '
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REVIEW OF LITERATURE

clinical and statistical significant differences. This suggests that fibrin glue may not

meaningfully enhance the outcome of these procedures.

> e :
Wennstrom JL (1996)° discussed alterations that oceur during tooth movement in the

mucogingival complex. He stated that the apico-coronal width of the gingiva (height)

can be maintained and the risk for developing recession type defects occurs only

when the tooth is moved outside its alveolar bone housing resulting in dehiscence.

Paolantonio M, di Murro C, Cattabriga A, Cattabriga M (1997)" compared Class

[ and II Miller gingival recessions, when treated with free gingival and bilaminar

connective sub-pedicle grafts over a 5 year post operative period. They concluded that

the sub-pedicle graft promises better results in the coverage of exposed root surfaces

when compared with the free gingival graft.

Pini-Zrato G, Baldi C, Pagliare U, Nieri M, Saletta D, Rotundo R, et al (1999)"”
conducted a clinical study which was designed to determine if mechanical

instrumentation (root planing) of the exposed root is useful in treating gingival

recession caused by traumatic tooth brushing following a coronally advanced flap

(CAF). Their prospective clinical, controlled, randomized study showed that
mechanical instrumentation (root planing) of the exposed root surfaces is not

necessary when shallow recessions caused by traumatic tooth brushing are treated

using a CAF in patients with high levels of oral hygiene.

Saletta D, Pini Prato G, Pagliaro U, Baldi C, Mauri M, Nieri M (2001)* designed
a study to verify if the dimension of the interdental papilla may be a prognostic factor
for the clinical outcome of the CAF in the treatment of gingival recessions. They

concluded that the root coverage following CAF procedure is not significantly
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: REVIEW OF LITERATURE

correlated to papilla dimension. However, complete root coverage 1s significantly

more frequent in sites with lower height of the adjacent papilla.

e By 21 *
Lozim TF (2003)*' focused on the importance of connective tissue grafting,

combined with a recent approach  known as the tunnel procedure, in

managing gingival recession defects with a single operation. Clinical trials yielded

good results. including early tissue healing because of increased blood supply, good

aesthetic results, excellent patient cooperation and avoidance of secondary periodontal

plastic surgery. These were the benefits of this technique, which improved the success

rate of connective tissue grafting and increased the amount of root coverage.

Zucchelli G, Cesari C, Amore C, Montebugnoli L, De Sanctis M (2004)*

cvaluated the effectiveness with respect  to  root coverage of a

modified surgical approach of the laterally moved flap procedure for the reatment of
an isolated type of recession defect. They concluded that the laterally moved.,

coronally advanced surgical technique was very effective in treating isolated gingival

recessions.

Huang LH, Neiva RE, Soehren SE, Giannobile WV, Wang HL (2005)* evaluated

the effects of protein rich plasma (PRP) in combination with CAF. Based on the

results of their study, the application of PRP in CAF root coverage procedure

provided no clinically measurable enhancements on the final therapeutic outcomes of

CAF 1n Miller's Class I recession defects.

Del Corso M, Sammartino G, Dohan Ehrenfest DM (2009)** highlighted some key

issues related to the use of protein rich fibrin (PRF), it is a complex material

frequently utilised during periodontal surgery in the last decade. First, a reproducible

protocol for the production of PRF membranes must be followed to control the
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quantity and quality of the fibrin matrix, leukocytes, platelets, and growth factors.
Second, its use in periodontology niust follow two principles founded on tissue-
engineering basic rules and classical periodontal concepts. Using this

two-principle

safte protocol, the use of PRF in periodontal surgery led to a significant improvement

during the early healing phase and to a thick and stable final remodelled gingiva.

Chambrone LA, Chambrone L (2009)* conducted a study to assess the clinical

results obtained with laterally positioned flap (LPF) for the treatment of localized
maxillary and mandibular gingival recessions (GR). Patients with maxillary

recessions recorded statistically superior gains in the width of keratinized tissue than

patients with mandibular recessions. The results of their study demonstrated that the

LPF is an effective procedure to cover localized gingival recession. Moreover, width

of keratinized tissue was statistically higher for maxillary recessions.

Santana RB, Mattos CML, Dibart S (2010)* compared the clinical outcomes of the

semilunar coronally re-positioned flap (SLCRF) and CAF procedure in the treatment

of maxillary Miller class I GR defects. Both flap designs were effective in obtaining
and maintaining a coronal displacement of the gingival margin. Root coverage is

significantly better with CAF compared with the original SLCRF technique in the

treatment of shallow maxillary Miller class I GR defects.

Pini-Prato GP, Cairo F, Nieri M, Franceschi D, Rotundo R, Cortellini P (2010)2-’F
conducted a long-term study to compare the clinical outcomes of CAF alone versus
coronally advanced flap plus connective tissue graft (CAF+CTQ) in the treatment of

multiple gingival recessions using a split-mouth design over 5 years of follow-up.

CAF+CTG provided better root coverage than CAF alone in the treatment of multiple

gingival recessions at the 5-year follow-up.

10
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Pini Prato G, Rotundo R, Franceschi D, Cairo F, Cortellini P, Nieri M (2011)*®

conducted a long-term follow up, ie 14-year-randomized split-mouth study which was
aimed at evaluating (1) the outcomes of two different methods of root surface
modifications (root surface polishing versus root planing) used in combination with a
CAF and (2) the long-term results of CAF performed for the treatment of single

gingival recession. Their study showed that during a long-term follow-up, gingival

recession recurred in 39% of the treated sites following the CAF procedure.
Lafzi A, Chitsazi MT, Farahani RM, Faramarzi M (2011)* conducted a study to

evaluate the clinical efficiency of the CAF with and without plasma rich in growth

factors (PRGF) in the management of gingival recession defects. Both treatment
protocols led to a significant improvement in all measured variables compared to the

baseline values, except the width of keratinized tissue. While PRGF enhanced the

outcomes of CAF especially throughout the first month post-operatively, it offered no

clinical advantage over CAF alone during the subsequent 2 months.

Fischer KR, Alaa K, Schiagenhauf U, Fickl S (2012)*° presented a double
sliding flap technique designed to meet the special requirements encountered in the

often-fragile incisal mandibular area. Their surgical approach combined two laterally

repositioned flaps with the dissection of the frenulum, to cover two deep neighboring

recessions in the area of the central incisors. Providing that correct indication and

adequate surgical tissue handling are used. this complex and advanced technique

would have the potential to achieve complete long term root coverage and an

aesthetically satisfying treatment outcome.

Gupta S et al (2015)' conducted a study to compare the clinical efficacy of CAF

alone and in combination with autologous platelet rich fibrin membrane (PRF) in

Miller’s class I and II gingival recessions. Combination of PRF to CAF procedure did

11
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not provide any added advantage in terms of recession coverage in Miller class I and

Il recessions.

Nie YF, Shu R, Qian JL, Lin ZK, Romanos GE (2015)" stated that surgical
excision of gingival epults, a benign hyperplasia of the oral soft tissues, always
extends to the periosteum and requires scaling of adjacent teeth to remove any
possible irritants, The aesthetics of the soft tissues may be compromised, however.
Their study included three cases in which an immediate laterally positioned flap
(LRF) was used to repair mucogingival defects after epulis biopsies. After 24 months,
the colour and shape of the surgical areas were healthy and stable. nearly complete
root coverage was evident, and no lesions reoccurred. For repairing gingival defects

after biopsy, LRF appeared to be minimally traumatic while promoting aesthetic

ouvfcomes.

Ozcelik O, Seydaoglu G, Haytac MC (2015)™ conducted a study to evaluate the

reliability of the avascular exposed root surface area (AERSA) as a prognostic test for
gingival recessions (GR) and to compare the predictive value of the avascular root
surface area calculation and Miller classification on the final root-coverage outcomes.

AERSA showed the highest sensitivity and specificity for predicting complete root

coverage (CRC) Their prospective longitudinal study indicates that AERSA may be

used to classify GR defects and this newly developed prognostic model may be used

to predict the final root coverage outcomes,

Thamaraiselvan M, Elavarasu S, T'hangakumaran S, Gadagi JS, Arthie T
(2015)** conducted a study to determine whether the addition of an autologous PRF

membrane to a CAF would improve the clinical outcome in terms of root coverage, in

the treatment of isolated gingival recession. Root coverage (RC), clinical attachment

12
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level (CAL), pocket depth (PD), and width of Keratinized tissue (WKT) between the
groups were not statistically significant. Conversely, there was statistically significant
Increase In gingival thickness (GTH) in the test group. The addition of PRF to CAF

provided no added advantage in terms of root coverage except for an increase in

GTH.

Aroni M A T et al (2016)™ conducted a study to compare clinical findings obtained
In the treatment of gingival recessions using subepithelial connective tissue graft
(SECT), acellular dermal matrix (ADM), and enamel matrix proteins (EMP). The
SECT and ADM groups had a higher percentage of root coverage and greater
reduction in the height and width of gingival recessions compared to the EMP group

(p<0.05). The SECT and ADM were more effective In treating gingival recessions

than EMP.

Gingival Recession Classifications

Miller PD Jr (1985)° a recognized authority in mucogingival plastic surgery,

classified diseased periodontal tissue into four basic categories based on changes in

morphology of gingiva and predicied the final amount of root coverage post surgical
therapy with free gingival graft procedure. The aim of this classification was to

diagnose the severity of gingival lesions and predict a prognostic evaluation of the

treatment,

Miller’s classification described Class I as marginal tissue recession (MTR) not

extending to the mucogingival junction (MGJ) with no loss of soft tissue and 100%

root coverage. Class Il is described as MTR extending to or beyond MGJ, no loss of

13
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mterdental bone or soft tissue and 100% root coverage. Class III is described as MTR

extending to or beyond MGJ, loss of interdental bone or soft tissue is apical to the

CEJ but coronal to the apical extent of MTR and Class IV is described as MTR

extending to or beyond MGJ, loss of interdental bone extends to a level apical to the

extent of MTR.

Nordland WP, Tarnow DP (1998)"" developed a classification system for loss of
papillary gingiva using readily identifiable anatomical landmarks for reference and
categorises the degree of loss into three broad categories. They suggested the
additional and incremental description further defined the defects and allows for quick
descriptive assessment of gingival recession. In normal gingiva, interdental papilla
filis the embrasure space to the apical extent of the interdental contact point area.
They described Class I as tip of the interdental papilla lies between the interdental
contact point and most coronal extent of the interdental CEJ. Class II is described as

tip of the interdental papilla lies at or apical to the interproximal CEJ but coronal to

apical extent of CEJ. Class III is described as the tip of the interdental papilla lies

level with or apical to facial CEJ.

Mahajan A (2010)’ attempted to emphasize the need to modify Miller’s classification

o make it more comprehensive and updated according to the recent concepts. His

hypothesis discussed Miller’s classification and pointed out some inherent limitations
associated with it. As every classification evolves with time the hypothesis stressed
upon the fact that Miller’s classification should also be updated, if not completely
changed, to cope up with the advancements in the diagnosis and treatment plan of

gingival recession defects. The objective of Mahajan’s criteria was to differentiate

between the severity of bone loss or soft tissue in Class III and Class IV of Miller’s

14
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surface area and/ or

malpositioning of teeth. Class IV modification described gingival recession defect

with bone or soft t ' ' |
ussue in the interdental area greater than cervical 1/3™ of root

b ' '
y Murphy 1997. According to Murphy’s statement Miller’s classification was

evaluated and its limi

tations for diaznosis and prognosis were delineated. Miller’s

classificati !
assification when evaluated according to Murphy’s statement was found to be useful

the MGJ is not classified and palatal recessions are not included. In terms of

disjointedness, mid-facial level of the two teeth on either side is taken as reference
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accuracy and outcome of treatment with CAF. Due to its specificity we hope to

evaluate the prognostic efficacy more accurately and with veracity.

- : 9 . |
Kumar A, Masamatti S (2013)" proposed a new classification system which gives a

comprehensive depiction of recession defect that can be used to include recession
cases that cannot be classified according to present classifications. It outlines the

limitations of present classification systems and also the inability to classify palatal

recessions and proposes a separate classification system for palatal recessions. Kumar
and Masamatti’s description of their new proposed classification included gingival

recessions presenting on both the facial (F) and lingual (L) aspects of the tooth and

aic as follows:

Class I deals with marginal tissue recession with no loss of interdental bone or soft-

tissue. Class II and III deal with the loss of interdental bone/soft-tissue with/without

marginal tissue recession.
Class I

There 1s no loss of interdental bone or soft-tissue.

* Class I-A: Gingival margin on F/L aspect lies apical to CEJ, but coronal to MGJ

with attached gingiva present between marginal gingiva and MGJ.
* Class I-B: Gingival margin on F/L aspect lies at or apical to MGJ with an absence of

attached gingiva between marginal gingiva and MGJ.

Either of the subdivisions can be on F or L aspect or both (F and L).

16
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Class 1l

The tip of the interdental papilla is located between the interdental contact point and
the level of the CEJ midbuccally/mid-lingually. Interproximal bone loss is visible on
the radiograph. This is sub-classifed into three categories:

» Class II-A: There is no marginal tissue recession on F/L aspect,

* Class II-B: Gingival margin on F/L aspect lies apical to CEJ but coronal to MGJ
with attached gingiva present between marginal gingiva and MGJ.

» Class II-C: Gingival margin on F/L aspect lies at or apical to MGJ with an absence
of attached gingiva between marginal gingiva and MGJ. Either of the subdivisions

can be on F or L aspect or both (F and L).

Class 111

The tip of the iterdental papilla is located at or apical to the level of the CEJ mid-
buccally/mid-lingually. Interproximal bone loss is visible on the radiograph. This

1s sub-classifed into two categories:

* Class III-A: Gingival margin on F/L aspect lies apical to CEJ, but coronal to MGJ
with attached gingiva present between marginal gingiva and MGJ.

» Class III-B: Gingival margin on /L aspect lies at or apical to MGJ with an absence

of attached gingiva between marginal gingiva and MGJ.

Classification of palatal gingival recession

The position of interdental papilla remains the basis of classifying gingival recession

on palatal aspect. The criteria of sub-classifications have been modified to

compensate for the

absence of MGJ.

17
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PR-I deals with marginal tissue recession on palatal aspect with no loss of interdental

bone or soft-tissue.

PR-II and PR-III deal with the loss of interdental bone/soft tissue with marginal tissue

recession on palatal aspect.

Palatal Recession-I

There is no loss of interdental bone or soft-tissue. This 1s sub-classified into two
categories:

PR-I-A: Marginal tissue recession <> mm from CEJ.

PR-I-B: Marginal tissue recession of >3 mm from CEJ.

Palatal Recession-II

The tip of the interdental papilla is located between the interdental contact point and

the level of the CEJ mid-palatally. [nterproximal bone loss is visible on the
radiograph. This 1s
sub-classified into two categories:

PR-II-A: Marginal tissue recession <3 mm from CEJ.

PR-II-B: Marginal tissue recession of >3 mm from CEJ.

Palatal Recession-111

The tip of the interdental papilla 1s located at or apical to the level of the CEJ mid-

palatally. Interproximal bone loss is visible on the radiograph. This is sub-classified

into two categories: PR-III-A: Marginal tissue recession <3 mm from CEJ.

PR-III-B: Marginal tissue recession of >3 mm from CEJ.

18
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Jain S, Kaur H, Aggarwal R (2017)° stated that various classifications have been
proposed to classify gingival recession. Miller's classification of gingival recession is
most widely followed. With a wide array of cases in daily clinical practice, it is often
ditficult to classify numerous gingival recession cases according to defined criteria of
the present classification systems. This article outlines the limitations of past and

present classification systems that have been proposed to classify gingival recession

They recommended that the classification system which is suitable for a particular

case should be used as all classifications have mbuilt drawbacks and none can

actually serve the whole purpose. Each system has an advantage and disadvantage

that can be appreciated with time and continued use.

Reliability of New Classifications

Mahajan A, Kashyap D, Kumar A, Mahajan P (2014)°° tested the new

classification system of gingival recessions in a total of 175 gingival recessions in 26

patients. Thp intra-class correlation coefficient for inter-rater agreement was 0.90.

showing an almost perfect agreement between the examiners. They concluded that the

newly proposed classification system eliminates the drawbacks and limita}:ions

associated with Miller’s classification system and can be used to classify gingival

recession defects (GRD) reliably.

Kumar A, Gupta G, Puri K, Bansal M, Jain D, Khatri M, & Masamatti SS

37 '
(2015)" conducted a study wherein they classified gingival recessions using both

Miller's and Kumar and Masamatti's classification systems of gingival recession.

- Data analysis showed that though all the cases of the recession were classified by
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Kumar and Masamatti's classification, only 34.61% cases were classified by Miller's

classification. The elaborative evaluation of both buccal and palatal/lingual recession

by the Kumar and Masamatti's classification system can be used to overcome the
Limitations of Miller's classification system, especially the cases with interdental loss

and having marginal tissue loss coronal to MGJ.

Prevalence Studies on Gingival Recession

Kassab MM, Cohen RE (2003)38 reviewed cross-sectional epidemiologic studies of

gingival recession and found that they correlated the prevalence of recession to

traui ; 1] | |
na, gender, malpositioned teeth, inflammation and tobacco consumption. They

proposed that recession is multifactorial, with one type being associated with

anatomical factors and another type with physiological or pathological factors.

Trea | | IC |
tments should typically result in aesthetic improvement, elimination of sensitivity

and a decreased risk of developing root caries.

Susin C, Haas AN, Oppermann RV, Haugejorden O, Albandar jM (2004)*°

conducted an epidemiological study of gingival recession In a representative urban

Brazilian population and assessed various risk indicators, The prevalence, extent

assoclated with localized and generalized recession,

whereas gender, denta] visits, and socj

significant risk
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Platelet Rich Fibrin

4 _ : T :
Choukroun J et al (2006)" conducted a study where investigations were made into

the previously evaluated biology of PRF with the first established clinical results, to

determine the potential fields of application for this blomaterial. The reasoning is

structured around 4 fundamental events of cicatrization, namely, angiogenesis,

immune control,

circulating  stem  cells trapping, and wound-covering

epithelialization. A]l of the known clinical applications of PRF highlight an

accelerated tissye cicatrization due to the development of effective

neovascularization, accelerated wound closing with fast cicatricial tissue remodelling,

and nearly tot

al absence of Infectious events. Their initial research therefore made it

possible to plan several future PRF applications, including plastic and bone surgery,

provided that the real effects are ¢valuated both impartially and rigorously.

Dohan DM, et al (2006)" conducted a study to investigate the platelet-associated

features of PRF as a biomaterial During PRF processing by centrifugation, platelets

are activated and their massive degranulation implies a very significant cytokine

release. They undertook to quantify PDGF-BB. TGFp-1. and IGF-I within PPP

(platelet-poor plasma) supernatant and PRF clot exudate serum. Their initial analyses

revealed that slow fibrin polymerization during PRF processing leads to the intrinsic

mcorporation of platelet cytokines and glycanic chains in the fibrin meshes. This

result implied that PRF, unlike the other platelet concentrates, would be able to

progressively release cytokines during fibrin matrix remodelling; such a mechanism

explained the clinically observed healing properties of PRF.

Aroca S et al (2009)* conducted a Study to evaluate the additional effect of PRF in

CAF for the treatment of gingiv

al recession. They concluded that the addition of a

21
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PRF membrane positioned under the CAF provided inferior root coverage but there

was an additional gain in GTH at 6 months compared to conventional therapy.

Anilkumar K, Geetha A, Umasudhakar, Ramakrishna T, Vijayalakshmi R and

Pameela E (2009)* described a recent innovation in dentistry is the preparation and

use of platelet-rich plasma (PRP), a concentrated suspension of the growth factors,

tound in platelets. These growth factors are involved in wound healing and are
postulated as promoters of tissue regeneration. Their study reported the use of PRF

membrane for root coverage on the labial surfaces of the mandibular anterior teeth

using laterally displaced flap technique with PRF membrane at the recipient site.

Aleksic Z, Jankovic S, Dimitrijevic B, Diynic-Resnik T, Milinkovic I, Lekovic V

(2010)* conducted a study designed to evaluate clinical effectiveness of activated
platelet-rich fibrin (PRF) membrane in treatment of gingival recession. The results of

their study confirmed both procedures as effective with equivalence of clinical results

in solving gingival recession problems. The utilization of the PRF resulted mn a

decreased postoperative discomfort and advanced tissue healing.

Kumar A P. Fernandes B, Surya C (2011)““ stated that PRF 1s a novel treatment

option available for various mucogingival defects with varied outcome. Although it 1s

in its infancy, the best part of platelet-rich fibrin is acquirement of optimal aesthetic
results with excellent soft tissue contour and texture. Their case report highlighted the

usage of platelet rich fibrin membrane for the treatment of mucogingival defects such

as gingival recession.

22
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Naik B, Karunakar P, Jayadev M, Marshal VR (2013)* described platelet rich

fibnn as a fibrin matrix in which platelet cytokines, growth factors, and cells are

trapped and may be released after a certain time and that can serve as a resorbable

membrane. Autologous PRF is considered to be a healing biomaterial and studies

have shown 1ts application in various disciplines of dentistry:.

Chandran P, Sivdas A (2014)*° reviewed the role of PRF in periodontal regeneration

and concluded that PRF is a powerful healing biomaterial with inherent regenerative

capacity and can be used in various procedures such as for the treatment of

periodontal intra-bony defects, treatment of furcation, sinus lift procedures and as a

scaffold for human periosteal cells in vitro, which finds application in tissue

engineering,.

Keceli HG et al (2015)* conducted a randomized controlled trial to evaluate the

adjunctive effect of PRF to CTG in the treatment of buccal recession defects.

According to the results, PRF did not develop the outcomes of CAF+CTG treatment

except increasing the tissue thickness.
Hehn J et al (2016)43 conducted a randomized controlled clinical trial to evaluate the

effect of PRF on soft tissue thickening and bone loss around implants. Their study

concluded that soft tissue augmentation with PRF performed with a split-flap

technique cannot be recommended for thickening thin mucosa.

Arunachalam M et al (2016)” stated that in patients with periodontitis, regeneration

of the lost tissues has faced difficuities primarily due to the lack of support during the

intricate healing processes. PRF has been considered to be an important, easy to
obtain, predictable surgical additive for periodontal regeneration. This autologous

scaffold provides the much needed bio-chemical mediators which have the potential

23
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for enhancing reconstruction of the periodontium. Their review tried to understand

why PRF would be an important link to reach predictable periodontal regeneration.

AL Jasser R, AlKudmani H and Andreana S 2017)*° conducted a review which

indicated no statistical or clinical difference in the use of PRF when compared to CAF

procedures without PRF. This lack of statistical difference made PRF an enhanced
companion with CAF for soft tissue regeneration in the treatment of Miller class I and
[I gingival recession. They found that the reduced post-operative pain and accelerated

healing gained by the addition of PRF offers an advantage of using it compared to

CTG or EMD which also needs to be confirmed by future clinical and histological

evaluation.
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A clinical longiwdinal prospective study was carried out in the Department of

Periodontics, Babu Banarasi Das College of Dental Sciences (BBDCODS), Lucknow,

India.

Patients who presented with Class IA, IB & [IB, [IC gingival recessions classified

under Kumar and Massamatti’s classification of gingival recession were selected
based upon the following inclusion and exclusion criteria.

Inclusion criteria:-

I. Both genders between the ages 18 — 45 years.

2. Patients exhibiting single/multiple teeth with gingival recession in single-rooted

teeth.

3. Patients willing for proposed surgery and treatment.

4. No history of treatment in the recession site.
5. Absence of bleeding on probing at selected sites at the time of surgery.

6. Absences of frenal or muscle pull.

7. Absence of crowding of dentition.

Exclusion Criteria:-
I. Pregnant and lactating women.
2. Smokers, tobacco and/or pan masala chewers.

3. Absence of an identifiable CEJ, and/or presence of grooves, irregularities, caries
or restorations in area to be treated.

4. Patients with history of any systemic diseases that affect the periodontal status.

S. Uncooperative patients. | Sl
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Materials:-

1. Local anaesthetic agent 2% Lignocaine (Xicaine, ICPA Health Products Ltd.,
Mumbai, INDIA).

2. Syringe 3ml and 5ml.

3. Mouth mirrors and UNC-15 Probe (Hu-Friedy Mfg, Co. LLC. Chicago
[llinois, US).

4. BP blade handle and blade no. 250

5. Periosteal elevator (GDC Fine Crafted Dental Pyt Lid. Hosiarpur, Punjab,

INDIA).

6. Adams tissue holding forceps (GDC Fine Crafted Dental Pvt Ltd. Hosiarpur,
Punjab, INDIA).

7. A set of surgical curettes (Hu-Friedy Mfg, Co. LLC. Chicago Illinois, USs).

8. Castroviejo scissors, needle holder (GDC Fine Crafted Dental Pvt Ltd.

Hosiarpur, Punjab, INDIA).
9. Platelet Rich Fibrin (PRF).

10. PRF centrifuge (Yorco scientific Udyog Pvt. Ltd. Ghaziabad, Uttar Pradesh ¥

INDIA)
11. Sutures (4-0) non-resorbable braided silk.

12. Coe-pack dressing. (GC America Inc. Alsip, Illinois, US).
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Study Design:-

tthical clearance was obtained from the ethical committee of BBDCODS. Selected

patients were motivated for the required treatment and the reatment procedure and
C

prognosis were fully explained to them. A duly signed consent form was taken from
L L8

cach patient before Initiating treatment. 40 sites fulfilling the inclusion and exclusion

criteria were evaluated 3 . : bt ps
and assessed under Kumar and Masamatti's classification for

gingival recession which is delincated below:-

Class I - There is no loss of interdental bone or soft tissue. This 1s sub-classified

Into two categories:

* Class I-A: Gingival margin on facial/lingual aspect lies apical to CEJ but

coronal to MGJ with attached gingiva present between marginal gingiva and

MGlJ.

e ClassI-B:  Gingival margin on facial/lingual aspect lies at or apical to

MGJ with an absence of attached gingiva between marginal gingiva and

MGJ.

Class II — The tip of the interdental papilla is located between the interdental contact

point and the level of the CEJ mid-bucally/mid-lingually. The interproximal bone is

visible on the radiograph. This is sub-classified into three categories.

e Class II-A: There is no marginal tissue recession on facial/lingual aspect.

* Class II-B:  Gingival margin on facial/lingual aspect lies apical to CEJ but

coronal to MGJ with attached gingiva present between marginal gingiva and

MGJ.

27
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* Class II-C: Gingival margin on tacial/lingual aspect lies at or apical to MGJ

with an absence of attached gingiva between marginal gingiva and MGJ

Class TII: the tip of the interdental papilla is located at or apical to level of CEJ mid

bucally/mid-lingually. The Interproximal bone is visible on the radiograph. This i
. This is

sub-classified into two categories:

* Class III-A: Gingival margin on facial/lingual aspect lies apical to CEJ but

COrol | Ingi
1al to MGJ with attached gingiva present between marginal gingiva and

MGJ.

Class III-B: Gingival margin on facial/lingual aspect lies at or apical to MGJ

Patients presenting with gingival recession were assessed by a single examiner to find

the percentage of recession cases present in different classes of the new classification

The following results were obtained:

27 gingival recession sites were found with Class IA recessions, no cases werefeund |

W1th Glass IB recessions, 2 gmglval recessmn mtes Were "'L',
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e

recessions, 30 gingival recession sites were found with Class IIB recessions. |
gingival recession site was found with Class [1C recession, 33 gingival recession sites
were found with Class [IIA recessions and 7 gingival recession sites were found with

Class IIIB.

From the above assessment it is clear that the most commonly occurring recession

defects were that of Classes [A, TIB and IIIA., However, it should be noted that defects

of class IIIA only presented in patients ages 60 years and above except for one

patient. The Class IIIA cases most commonly occurred in patients whose age range

Wwas not part of our inclusion criteria of our study and we proceeded with the study for

the former two class categories,

All study subjects of Class IA and Class IIB, received initial therapy including oral

hygiene instructions, full mouth scaling and root planing before undergoing surgical

therapy. At the time of surgery autologous PRF was prepared and gingival recession

defects were surgically treated with pedicle flap surgeries with PRF

Methodology:-

At baseline, 3 months and 6 months the following clinical parameters were recorded:

® Gingival Index (defect specific) (Loe and Silness, 1963)

Recession depth (measured from the cemento ename] Junction (CEJ) to the

most apical extension of the gingival margin)
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. Pocket Probing Depth (PPD) (measured from the gingival margin to the

bottom of the gingival sulcus).

e Clinical attachment level (CAL) (measured from the CEJ to the bottom of the

gingival sulcus).
o Radiograph (IOPA) (at baseline only).
Surgical Procedure:-

Procurement of PRF:-

To obtain PRF, 10 ml blood was drawn from the median cubital vein at the cubital
fossa after the skin was scrubbed with a spirit swab. Blood was placed in sterile test-
tube without anticoagulant and centrifuged promptly at 3000 rpm for 10 minutes

using the centrifuge (Yorco scientific Udyog Pvt. Ltd.). The resultant product

consisted of the following 3 layers.

Plate No. |

PLATLET RICH FIBRIN

10 cc of blood centrifuged for 10 minutes

Acellular Plasma Layer

Platelet Rich Fibrin Layer

Red Blood Cell Layer
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M

|. Topmost layer — Acellular platelet poor plasma (PPP)

2. Middle layer — Platelet rich fibrin (PRF)

3. Bottom layer — Red blood corpuscles (RBC).

Surgical Procedure:-

All subjects included in the study underwent Phase I therapy and were recalled after

two weeks for surgical intervention. The clinical parameters were recorded at baseline

followed by the surgical procedure under aseptic conditions. The operative site was

then anesthetized with 2% Lignocaine with 1:200,000 adrenaline. Sulcular and two
vertical incisions were given and full thickness flap was reflected till the

mucogingival junction and then partial thickness flap was further reflected to facilitate

coronal or lateral advancement of the flap. Debridement and root planing were

thoroughly done at the surgical site and the surgical area was irrigated with sterile

saline.

Following this the PRF clot was retrieved along with the associated RBC layer with

tweezers from the test tubes and the RBC layer was severed with a scissors from the

PRF layer just below the PRF-RBC Jjunction. The PRF was then placed upon sterile

gauze piece on a surfaced sterilised glass slab and gently compressed using another

glass slab to remove excess serum.

This PRF membrane was placed over the defect sites which have been prepared

during surgical flap debridement. The soft tissue flaps advanced coronally over the

exposed cementum and sutured to the anchor of an orthodontic bracket or

interdentally placed light-cured composite stop to keep the flap in the desired
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position. [Plate no. 1] Thus depending on the case, single sling sutures and interrupted

sutures were used to close the advanced flap. The surgical site was irrigated with

saline, dried and protected with a periodontal dressing.

Antibiotics and analgesics were prescribed for patients and they were recalled after

two weeks for suture removal and clinical examination. Plaque control was reinforced

at the time of suture removal. Further recalls for evaluation were scheduled at 3

months and 6 months from the time of surgery.

At each visit plaque control was reinforced and supra-gingival scaling done if

required. Clinical evaiuation included recording of all the clinical parameters,
At the end of the study, the data which was collected was subjected to standard mean,

| variance and mean deviation and the paired t-test: these statistical analyses was

carried out on SPSS 16.0 version (Chicago, Inc., USA) and interpreted for the final

results.
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PRF OBTAINED AFTER
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PLATE NO. VI
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ANCHOR SUTURES PLACED

PLATE NO. X

nnnnnn d by CamScanner



POST OPERATIVE SUTURE
REMOVAL
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COVERAGE PANORAMA Al
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3 MONTHS

PLATE NO. XII

Scanned by CamScanner




POST OPERATIVE AT

| —

— — ]

Scanned by CamScanner



REPRESENTATIVE PHOTOGRAPH OF
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College of Dental Scieneel .,zm C gj,, }“;
pos 0DS

ine the prognostic outcome and accu __

determ

ecessions classified under Kumar and Massamattia clmificaﬁaﬂ df ﬁfﬂgwal

ession. A total of 43 sites were included in this study wnth recessiqn dafects of
rec

Class 1A and Class 11B gingival recession,

gtatistical analysis

The results are presented in mean£SD. The Paired t-test was used to compare the

oan change in study parameters from baseline to subsequent time periods. The p-
m

value<0.05 was considered significant. All the analysis was carried out on SPSS 16.0

version (Chicago, Inc., USA).

o . . s
The paired sample t-test is a statistical technique that 1s used to compare

in the case of two samples that are correlated. Paired sample t-test

population means

' ' : e the matched pairs, or when it
i« used in “before-after’ studies, ol when the samples a p

is a case-control study.

t=d/N(s*/n)

2 jance, N 18
tween two samples, 715 the sample variance,

where d is the mean difference be

{ y ; edom.
the sample size and t is a paired sample (-test with n-1 degrees of fre
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Table-1 & Fig. 1 shows the distribution of GI &@m,f ‘bas cling to- iy ; 1@‘-‘5?;; fiiat

] .l

periods in Class IA. The mean GI was 1.63+0. 65, 0.77+0.52 and ( Q“S“‘ -._{1

baseline, 3 months and 6 months respectively. i F* e

In Class IA, the mean GI at baseline was 1.63+0 .65 that reduced to 0.77+0.52 after 3

months, showing a reduction of 0.86+0.56 and further reduced to 0.50+0.51 after 6

months, showing a reduction of 1.13+0.35 from baseline.

The mean GI at 3 months was (0.77+0.52 that reduced to 0.50+0.51 after 6 months,

T

show.ng a reduction ot 0.27+0.45.

Table-1: Distribution of GI from baseline to subsequent time periods in class 1A

W— . Jel -
E (Mean£SD) |
,_, Baseline bR . T 1.630.63 R
r months 0.77+0.52
| m—__ ' I 10.50+0.51 s o
S e L TR s demn S




Fig.

B a s o T ——
i Ll T T o — - - Y

e e s — . - u
=

Mean value

Baseline 3 months 6 months

(. Distribution of GI from baseline to subsequent time periods in class IA
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Tnble_?_ N 5

Subﬁequem

line 10 3 months (i
hast

=0.01).

qnonths (P

[n Class [A, the meal

p-x-alue of 0.000

0.0001 which 18 st

The me€

an change 1n Gl from

atistically highly significant.

» shows the comparison of mean change in GI from baseline to

time periods in Class IA. There was significant mean change in GI from

y=0.0001), baseline to 6 months (p=0.0001) and 3 months to 6

y change in GI from baseline to 3 months was 0.86+0.56 with a

| and from baseline to 6 months was 1.13+0.35, having a p-value of

3 months to 6 months was 0.27+0.45 with a p-value of

0.01 which 18 statistically significant.

Table-2: Comparisol

periods In class IA

. of mean change in Gl

from baseline to subsequent time

_ﬁﬁ;;eriods Mean change ' p-valuel
AL
Baseline to 3 months 0.86+0.56 0.0001%
1
Baseline to 6 months 1.134+0.35 0.0001%
L T 17710 I _——— |
3 months to 6 months 0.27::0:25 0.01% gl

Paired t-test, *Significant
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Baseline to 3 months Baseline to 6 months 3 months to 6 months

Fig. 2: Comparison of mean change in GI from baseline to subsequent time

periods in class TA
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( ume

S 3 & Fig. 3 sh SRR 10t
| """?“ﬂ 8 OWS the distribution of GI from bascline to subsequer

| 234043 al

§s in Class IB. The mean G . 2.28+0,46, 1.28+0.46 and

3 months and 6 months respectively.

ss 11B, the mean Gl at baseline was 2,28+0.46 that reduced to 1.28£0.46 after 3

showing a reduction of 1.01+0.45 and further reduced to 1.2340.43 after 0

ths showing a reduction of 1.04:£0.21.
mOT

an Gl at 3 months was 1.28+0.46 that reduced to | 234+0.43 after 0 months,

The m¢

howing 8 reduction of 0.04+0.21.
S

‘ jods i s 11B
on of GI from baseline to subsequent time periods in clas

Table-3: Dlstrlbuu

— _._._—-—-'-—'_—_——-
' ) Gl

Time peviods

o ool 2.28::0.46

Baseline +

s —[1.28+0.46

/"—1

3 months :

' i —11.23+0.43

6 months E:

C RS e
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arison of mean change in GI from baseline to subsequent time eriods in

. ————=2lbsequent time periods in

Table-"“ & Fig. 4 shows the comparison of mean change in GI from baseline to

subsequent time pertods 1 Class IIB. There was significant mean change in GI from

b

aseline to 3 months (p=0.0001), baseline to 6 months (p=0.0001).

m Class 11B, the mean change in GI from baseline to 3 months was 1.01+0.45 and

fro

m baseline to 6 months was 1.04-

statistically highly significant.

£0.21, both having a p-value of 0.0001, which is

The mean change in GI from 3 months to 6 months was 0.04+0.21 with a p-value of

0 32 which is statistically not significant.

Table-4: Compa

periods in class I1B

rison of mean change in GI from baseline

to subsequent time

e |
Paired t-test, *Significant

Time periods Mean c_h_ange p-valuel

Baseline to 3 months F] 01£0.45 [[0:000% e L
Baseline to 6 mont-h_s_——_—_m 0.0001* Bhiisl
m 6 InOI;tM*LO':ZI L =

40

Scanned by CamScanner



©
fap
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Baseline 3 months 6 months

Fig. 4: Comparison of mean change in GI from baseline to subsequent time

periods in class 1B
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KRESULTS AND OBSERVATIONS

‘putiol of defect depth from baseline to subsequent time periods 1ss 1/
11l . - >
DISfI

ple-3 & Fio. 5 shows the distribution of defect depth from baseline to subsequent
Table™ }

pcriod-‘-‘ in Class IA. The mean defect depth was 4.75+2.61. 0.68+0.76 and
(me
ot baseline, 3 months and 6 months respectively.

O'Qj'il-ol

m Class (A, the mean defect depth at baseline was 4.75+2.61 that reduced to
A

0.6820.76 after 3 months, showing a reduction of 4.06+2.08 and reduced to 0.95+1.01

after 6 months, showing a reduction of 3.79+02.14.

The mean defect depth at 3 montns was 0.68%+0.76 that increased to 0.95+ 1'.01 after 6

nonths, showing an increase of 0.27:+0.30.

. Distribution of defect depth from baseline to subsequent time periods in

Table-3
class 1A
Time periods Defect depth
(MeanSD)
Baseline — [4.75+261 ks
'3 months T 0.68+0.76 e
Smonths el L

—
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Baseline

Fig. 5: Distribution of defect de
1g. D

class 1A

3 months

pth from baseline to subsequen

¢ time periods In
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eriods in class 1A

able-6 & Fig. 6 shows

the co | ' |
mparison of meap change in defect depth from baseline

i subsequent time periods in Class IA. There was significant mean change in defect

depth from baseline to 3 months (p=0.000] ), baseline to 6 months (p=0.0001) and 3

nonths to 6 months (p=0.002).

In Class IA, the mean change in defect depth from baseline to 3 months was

406£2.08 and from baseline to 6 months was 3.79+2.14, both having a p-value of

00001, which is statistically highly significant.

The mean change in defect depth from 3 months to 6 months increased by 0.27+0.36

with a p-value of 0.002 which is statistically significant.

' ' m baseline 10
Table-6: Comparison of mean change in defect depth fro

subsequent time periods in class 1A

K p-wluc—:1
Time pcriods Mean change
I — 0.0001%
Baseline to 3 months 4.06+2.08
0.0001%

s ;

Baseline to 6 months 3.79+2.1 -
e 0.002

e )
Y months to 6 months -0.27+0.36
Pair

Aired t-test, *Significant
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Mean change
™NJ

1.9
1
0.5
0 -
-0.5
Baseline to
3months

Fig. 6: Comparison

time periods in class IA

of mean change

Baseline to

6 months

in defect dept

5 }j?‘:j‘“‘i‘g

0.27

3 months to

6 months

h from baseline to subsequent
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i

Wﬂ_@_d_gf_gg depth from baseline to subsequent time periods in class I1B

ble-7 & Fig. 7 shows the distribution of defect depth from
a

: baseline to su bsequent

iods in Class IIB. The mean defect depth was 3 66

e per 107, 0.59+0.66 and

1.3 5+0.77 at baseline, 3 months and 6 months respectivel y.

m Class [IB, the mean defect depth at baseline was 3.66+1.07 that reduced to

0.5%0.66 after 3 months, showing a reduction of 3.07+0.85 and that further reduced

o 1 35+0.77 atter 6 months, showing a reduction of 2.30+1.01.

The mean defect depth at 3 months was 0.5940.66 that increased to 1.35+0.77 after 6

months, showing an increase of 0.76+0.33.

Table-7: Distribution of defect depth from baseline to subsequent time periods in

class 11B
Time periods — [ Defect ;:lepti e |
(Mean=SD)
Baseline I 3.66£1.07
3 months 0.59+0.66 ¥
6 months 13520.77 o

_—_—___*_-_———
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Mean value

O ~ = - — —— _—
Baseline 3 months 6 months

Fig. 7: Distribution of defect depth from baseline to subsequent time periods in

class 11B
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| RESULTS AND OBSERVATIONS
o mparison of mean change in deM‘%ﬂinumw

Table-8 & Fig. 8 shows the comparison of mean change in defect depth from baseline

0 subsequent LINE periods in Class IIB. There was significant mean change in defect

depth from baseline to 3 months (p==0.0001), baseline to 6 months (p=0.0001) and 3

months to 6 months (p=0.0001).

m Class 1IB, the mean change in defect depth from baseline to 3 months was

107+0.85 and from baseline to 6 months was 2.30+1.01 with both having a p-value of

0.0001 which is statistically highly significant.

The mean change 1 defect depth from 3 months to 6 months increased by 0.76+0.33

with a p-value of 0.0001 which 1s statistically highly significant.

Table-8: Comparison of mean change in defect depth from baseline to

subsequent time periods in class IIB

Time perio‘ds - Mean ch;mge | p-value'

Baseline to 3 months 3.07£0.85 0.0001*

Baseline to 6 months 2.30+1.01 1 0.0001* e
3 months to 6 months 20.7620.33 — [0.0001* i
B —— = Mol = s o Lmmi = « oL

Paired t-test, *Significant
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35 b

o S
2.5
Z
G
s 15
=
W
S|
w i
" o >
D -
-0.5 |
-0.76
1
Baseline to Baseline to 3 months to
3months 6 months 6 months

Fig. 8: Comparison of mean change in defect depth from baseline to subsequent

time periods in class 11B
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[)istl‘ib“tion of CAL from baseline to subsequent time periods in class IA

rable-9 & Fig. 9 shows the distribution of CAL from b

baseline? J

in Class IA. The mean CAL was 5.72+2 74, 1 38-

aseline to subsequent time

months and 6 months respectively.

0.91 and 1.59+0.94 at

n Class IA, the mean CAL at baseline was 5.72+2.74 that reduced to 1.38+0.91 after

3 mo

showing a reduction of 4.13+2.40.

nths. showing a reduction of 4.34+2.16 and reduced to 1.59+0.94 after 6 months,

The mean CAL at 3 months was 1.38+0.91 that increased to 1.59+0.94 after 6

months, showing a2n mcrease of 0.20+0.45.

Table-9: Distribution of CAL from baseline to subsequent time periods in class

A

K M B

Time periods

B e e |

CAL

(Mean£SD)

5.72+2.74

Baseline - —
= =0 +(0.91

5 months o2 BEBNEIes -
i — ) T +().94

6 months .59

e
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Mean value
)

Baseline 3 months 6 months

Fig. 9: Distribution of CAL from baseline to subsequent time periods in class 1A
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0 ris il change AL from baseline to subsequent time periods in

class 1A

Table-10 & Fig. 10 shows the comparison of mean change in CAL from baseline to

subsequent time pertods in Class [A. There was significant mean change in CAL from

baseline to 3 months (p=0.0001), baseline to 6 months (p=0.0001) and 3 months to 6

months (p=0.04).

In Class IA, the mean change in CAL from baseline to 3 months was 4.34+2.16 and

from baseline to 6 months was 4.13+2.40 with both having a p-value of 0.0001 which

is statistically highly significant,

The mean change in CAL from 3 months to 6 months showed an increase by

0.20+0.45 with a p-value of 0.04 which is statistically not significant.
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