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Abstract
Periodontal plastic surgery in aesthetically demanding zone has always posed a challenge to the clinician due to high expectations on part
of the patient. In spite of array of advancements in the field of material science and regenerative techniques, predictable results are still far
from reality. Among the regenerative materials, sub-epithelial connective tissue graft has stood the test of time in periodontal aesthetic
surgeries. Nevertheless, with the better understanding of connective tissue graft some contentious issues regarding its application have been
raised and clinicians should be aware of these issues before its practical implication. This commentary will shed light on such controversial
issues and explore some of the recent advances in the utilization of connective tissue graft in interdisciplinary dental care.
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Introduction
The passion of periodontal plastic surgeons and aesthetic
demand of the patient has become a paramount concern in
dentistry.1 This has been a driving force for the researchers
to develop new materials and methods, yet predictable
aesthetic outcome remains an enigma.2 Although, various
materials have been introduced for periodontal
regeneration,3-7 literature evidences suggest that an
autogenous connective tissue graft (CTG) can be regarded
as the most reliable material which provides the best
aesthetic outcome and is therefore considered as gold
standard.8 In spite of this large documented evidence on the
utilisation of CTG in periodontal plastic surgery, it is no bar
from controversies (method of application,3 type of
attachment,9-11 size of graft12 etc.). Despite these
controversies some clinical situations warrant usage of
connective tissue grafting. Hence, it is mandatory to know
the various aspects of connective tissue graft with its
realities and limitations. The objective of this commentary is
to update the reader on the several facets of contentions of
connective tissue grafting with its versatile applications in
the interdisciplinary dental care.

on this various methods have been advised which either
include or exclude epithelium.
Table 1: Techniques for harvesting tissue
With epithelium
1. Langer
&
Calagna
(1980)15
2. Langer & Langer (1985)3
3. Raetzke (1985)12
4. Bruno (1994)- Double
Incision Technique16
5. Hirsch et al (2001)17
6. Ribeiro (2008)18
7. Bosco & Bosco (2007)19

Without epithelium
1. Edel (1974)- Trap Door
Technique20
2. Harris (1992)- Graft Knife
Technique/ Harris Double
Blade Technique5
3. Single Incision Techniques
a. Hürzeler & Weng (1999)21
b. Lorenzana
&
Allen
(2000)22
c. Del Pizzo et al. (2002)23
4. McLeod (2009)24

A recent study had been carried out to determine the
significance of epithelial collar on the sub epithelial CTG.
In this study SCTG with or without epithelial collar was
combined with coronally advanced flap. This study proved
that both SCTG techniques provided predictable and
successful root coverage indicating that retained epithelial
collar does not play a significant role towards the healing of
SCTG.25

Contentions of the Connective Tissue Graft
Epithelial Collar
Connective Tissue Graft Size
Some authors advocate leaving a part of epithelium on the
For the graft survival it is necessary that the graft extends
CTG3 while others have opined against it.13 Idea behind
laterally and apically beyond the area of recession and lie on
leaving a small portion of epithelium was allowing for the
the sound bone. This thought is to provide enough blood
smooth transition from the donor to recipient dentition, a
supply to nourish the uncovered portion of the graft over the
better colour match, increases keratinized tissue and also
denuded root.
aids in suturing and rapid healing.
There were contentions on the graft size. Allen advised
However, some researchers have found that, it causes
3-5mm extension. Raetzke (1985) suggested flap should
gingival surgical cysts, did not provide a smooth junction
cover atleast half of the graft.12 Researchers have suggested
(demarcation line between existing flap and graft), which
that the size of the graft tissue should be at least 11 times
later required gingivoplasty. Since connective tissue carries
greater than visible denuded area.26
the potential to induce keratinisation an increase in gingival
width occurs in either case as long as connective tissue part
of the graft survives. Further, it is advocated that better graft
stabilization can be achieved by removal of collar. 14 Based
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Thick versus Thin Connective Tissue Graft
Recent studies have shown that in about 80% of grafts some
amount of epithelium remains hence CTG should be called
as “predominantly connective tissue grafts”. Mean depth of
lamina propria is found to be 3.2mm which makes up
approximately 65.2% of graft. Depth of sub mucosa was
found to be 2mm i.e. 34.8% of the graft thickness. Previous
studies by Sullivan and Atkins have reported thickness of
lamina propria in the range of 1.25-1.75mm.27 On the other
hand, study by Harris RJ (2003) has shown that this
thickness is around 3.25mm that is significantly larger than
previous studies. Sub mucosa is always present apical to the
lamina propria hence dissecting the larger graft will only
increase the thickness of sub mucosa rather than increasing
lamina propria.28
Further, it has been recently demonstrated that smaller
thinner connective tissue grafts work as well as larger
thicker CTG when the graft is completely covered by
coronally repositioned flap. However, further studies are
required to confirm long term stability of thick versus thin
CTG.29,30
Connective Tissue versus Epithelial Attachment
Several studies have been carried out to assess the type of
attachment with SCTG to the root surface and have given
diverse results. Weng et al (1998) reported a gain of mean
attachment of 57% with formation new bone and
cementum.9 Bruno & Bowers (2000) noted that connective
tissue was in intimate contact with the dentinal surface and
suggested attachment type as of ‘connective tissue
adhesion’.10 Goldstein et al (2001) suggested the evidence
of new connective tissue attachment formation including
periodontal ligament.11 Majzoub et al (2001) concluded that
CTG shows minimal signs of cementum like tissue
formation with minimal bone resorption and ankylosis and
healing seen was with long junctional epithelium.31 Later,
Guiha R (2001) said that attachment of the graft to the root
surface appears to be mediated by formation of epithelial
downgrowth with connective tissue attachment with a little
potential for new cementum & new bone formation. 32
It could be speculated that potential for some
regeneration of new attachment apparatus exist following
sub epithelial CTG. However, it could be because of many
variables like mode of harvesting technique inclusion or
exclusion of periosteum, root surface treatment etc.
Therefore, further comparative studies are necessary before
a definitive conclusion can be drawn regarding the nature of
attachment.
Time frame for re-harvestment of CTG
Sometimes due to anatomical constraints CTG needs to be
harvested multiple times from same area. In a study carried
out to determine the length of time between two harvesting
incidents it was noted that complete re-epithelisation takes
place in 6.9-7.7 weeks. However, remodelling of the entire
wound took about 9 weeks and beyond. Hence, it was
suggested that to harvest a thick, dense lamina propria with
interlacing bundles of collagen, minimum 9 week period is
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necessary between two procurements, using double bladed
scalpel.33 In a different study, it was noticed that minimum
time period for harvesting the CTG from the same anatomic
area should be atleast 6 weeks. The 6 week interval has
showed predictable outcomes without any probing defect or
significant outcome when single incision technique is
used.34
Modified facets of CTG Application
Various modified aspects of CTG have been used over the
period. These are;
Surgical Maneuvers for graft extension for multiple teeth
recession coverage
Expanded Mesh Technique
Major limiting factor associated with autogenous CTG is the
unavailability of large donor tissues. Further, in case of deep
narrow palate the amount of tissue harvested becomes even
less requiring more than one surgical procedure. To counter
this problem the expanded mesh technique was proposed by
Cetiner et al (2004). In this technique donor tissue
alternating incisions are made on each edge of CTG to
expand the ‘mesh’ graft. This graft can cover the recipient
site which is approximately 1.5 times larger than the graft
i.e. 50% expansion. It can be used to increase the width of
keratinized tissue or for root coverage.35
Split Connective Tissue Graft Technique
Ribeiro et al (2008) proposed a surgical manoeuvre to
enlarge the extensions of the graft. To summarize briefly,
the graft with maximum thickness is harvested from the
palate and positioned on a sterile glass plate and
immobilized with a sterile wooden spatula. The graft is split
cross-sectionally with a number 15 scalpel blade. However,
it is not divided completely in two parts, which gave the
graft almost twice the length of the initial graft and a
thickness of ≈1.5mm. Limitation of this approach is
requirement of thick and intact graft.18
Frozen SCTG
Goggins & Gibbons first introduced the concept of freezing
gingiva. They also suggested that the same graft can retain
its vitality over the period of time.36 Later Korman et al
proved that basal cells and fibroblasts remain
morphologically intact even if the free gingival graft is
frozen. This aspect of free gingival graft is responsible for
the success of frozen grafts.37
Soileau and colleagues assessed the efficacy of frozen
CTG utilizing the same concept given by Goggins &
Gibbons. The SCTG was collected from the under-surface
of the palatal flap and stored at 20°– 25°F for 5 weeks up to
ten months in a sterile saline solution in a general use
freezer. Tissues were later thawed and used for root
coverage. This study has provided with comparable results
and can be a predictable technique for in the treatment of
mucogingival problems.38
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Combination of SCTG with PRP
Evidence has shown that PRP increases the efficacy of
periodontal plastic surgery by suppressing epithelial cell
division and stimulates the differentiation of cells from PDL
to cementoblasts favouring new connective tissue
attachment to root surface. Further, PRP can stimulate.
However, recent consensus report by the researchers Suaid
(2008) & systematic review presented by Del Fabbro (2011)
concluded that no there is no statistically significant
difference for coverage but it did increase the width of
keratinized gingival and accelerate the wound healing. 39,40 It
also increases the attachment level and reduces gingival
recession.41
Combination of SCTG with Emdogain
Harris (1999) and Bruno (2000) reported that most of the
clinical attachment attained with CTG is by adhesion of
dense collage fibres running parallel to the surface without
new cementum or presence of sharpey’s fibres with areas of
root resorption rather than true regeneration.10,42 To
overcome this, some of the researchers advocated that true
periodontal regeneration can be obtained by topical
application of emdogain which aid in healing by formation
of new cementum and new bone formation and further
inhibiting the differention and proliferation of cementoclasts
& osteoclasts to Prevents root resorption.10,42-44
Question of long-term stability of clinical results
observed with CT adhesion versus long junction epithelium
versus CT attachment has to be determined.
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undertaken. In a histological study by Dragoo (1997), it has
been demonstrated that both epithelium and connective
tissue can adhere to the resin ionomers when placed in subgingival environment.48 In addition, a study by Harris
(2000) has shown successful use of SCTG over a glass
ionomers restored root surface in the treatment of cracked
tooth.49 Recently, a case report by Alkan (2006) has shown
a successful root coverage using SCTG on a glass ionomers
restored root surface proving connective tissue attachment
to the glass ionomers is a very predictable procedure with
result that are similar to those found on intact roots. 50
Conclusion
CTG has proven its efficacy time and again compared to
other regenerative techniques. However, in spite of the
clinical advances, lacunae exist about the understanding of
the CTG which leads to several unanswered questions; like,
is there a similarity between the phenotype of gingival
connective tissue and palatal connective tissue? Does
gingival CT exert its influence on palatal CT when
augmented? What is the effect of this combination (Gingival
& Palatal CT) on phenotype of the formed epithelium?
Since clinical benefits of SCTG are proven beyond doubt,
further comparative studies should be carried out to throw
more light on the histological makeup and its influence on
the recipient site. This understanding of the histologic
influence will help the clinician to make the best out of this
versatile tissue with a sound scientific base.
Conflict of Interest: None.

Double Layer Connective Tissue Graft Technique
In case of gingival recession associated with deep coronoradicular abrasions surgical strategy can be applied to treat
this problem completely without using mechanical
technique such as grinding of the abrasion of CEJ to prevent
dead tracts underneath.45 Piniprato (2004) suggested the
idea of using two CTGs to compensate for severe abrasion.
First graft is positioned on the abrasion without extending
laterally and suturing. This is followed by second graft
positioned on the top of the first and is extended laterally to
reach adjacent CT. This graft is then sutured to the
periodontium.46
Root coverage of Previously Carious Tooth
Use of CTG for root coverage after caries or restorations
was reported in 1994.16 Recent studies by Goldstein has
shown the effectiveness of root coverage by SCTG on root
caries was very high ranging from 92-97%.47 It was
concluded that when gingival recession occurs due to root
caries especially in the aesthetic zone, use of SCTG should
be considered since this procedure unlike conventional
restorative techniques resolves the problem in the biological
manner.
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