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A smile is one of the most primitive
forms of human communication, and it
is not surprising that an esthetic one is the
major ambition of patients. Face-lip, lip-
tooth, and lip-gingiva relations all de-
termine the appeal of a smile. The amount
of tooth structure exposed during smil-
ing depends on a number of factors: the
degree of contraction of the muscles of
facial expression, soft tissue level, skeletal
characteristics, and the design of restora-
tions, tooth shape, or tooth wear. Most
people fail to expose much of the gingi-
val tissue during smiling but those with a
short upper lip, hypermobile lips, or large
alveolar processes often do.1 Excessive
gingival display occurs in patients with a
moderately long upper lip only in the
presence of unusual maxillary anterior
supra-eruption or skeletal hyperplasia.

THE PERFECT SMILE
Three general classifications of smile lines
exist, based on the height of the upper lip
relative to the maxillary anterior central in-
cisors: high, average, and low. A high smile
exposes the total length of the maxillary
anterior teeth and a contiguous band of
gingiva.2 An average smile exhibits 75%
to 100% of the teeth and the interproximal
gingiva only, while a low smile displays less
than 75% of the anterior teeth. Roughly

70% of people have an average smile,
20% have a low smile, and 10% have a high
smile. Men present more frequently with
low smile lines, though perhaps this mir-
rors conformity to masculine archetypes.

THE PERFECT GUMS
The clinician cannot underestimate the
magnitude of the periodontal drape in
the look of a smile. The gingiva frames the
teeth, and its position, shape, and color
establishes an esthetic facade. Ideally, the
gingival margin of the maxillary lateral
incisors lies 1 mm to 2 mm incisal to that
of the central incisors and canines.3 The
height of contour of the gingival margin
of maxillary central incisors and canines
occurs at the distal line angle; alternative-
ly, the lateral incisor’s height of contour
exists at the mesiodistal center.4

Tissue thickness and tooth shape gov-
ern the degree of gingival scallop. Thick tis-
sue and square-shaped teeth support a flat
gingival contour (more masculine), while
thin tissue and triangular teeth favor a scal-
loped margin (more feminine).5 Papillae fill
the embrasure spaces in healthy patients,
after the morphology of the intact under-
lying bone. In the anterior region, papil-
lae appear convex, reduced in width, and
pyramidal or knife-edged. Papillae become
flatter between posterior teeth. Healthy

gingiva appears pink, with possible stip-
pling, and entirely covers the cementum.
The epithelial attachment of the gingiva to
the tooth should lie at the cementoenamel
junction (CEJ) or immediately above.

HOW TO ACHIEVE
GINGIVAL BEAUTY
Patients often complain about smiles that
expose “too-long teeth.” These unsightly
issues may stem from a flawed gingival
drape. A “mucogingival deformity” arises
when there exists a significant departure
from the normal shape of the soft tissue,
with or without bone loss. Examples in-
clude recession and altered passive erup-
tion—basically too little and too much
tissue, respectively. To correct such devi-
ations from the norm, periodontal plas-
tic surgery is performed, including grafts
for root coverage as well as esthetic
crown lengthening.

The following sections of this article
address how to diagnose and what to do
in cases of exposed roots due to insuffi-
cient gingiva. A future article will discuss
the opposite scenario: a surplus of tissue.

DEFICIENT GINGIVAL TISSUE
Buccal or lingual recession exists when
the anatomical root becomes visible and
exposes cementum. A related or separate

entity, papillary recession occurs when the
interdental tissue falls short of the con-
tact point.6 Many therapies exist to cover
root surfaces with success; papilla regen-
eration, on the other hand, is a much more
unpredictable undertaking.

The prevalence of recession elevates
with age; 90% of people 80 to 90 years old
have at least 1 mm of exposure.7 Recession
typically occurs on the buccal in males
and in African-Americans, and on maxil-
lary canines, premolars, and first molars
along with mandibular central incisors
in other individuals. Indications to treat
recession involve esthetic disharmony,
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n High frenum or muscle attachment

n Thin gingiva and bone
• Prominent or malpositioned teeth
• Orthodontic movement

n Subgingival restorations

n Periodontal disease

n Abrasion
• Toothbrush

n Erosion

n Periodontal therapy
• Scaling and root planing in shallow pockets
• Resective surgery

n Snuff use

n Foreign body impaction

n Peri- and intraoral piercings
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Factors that cause recession

Figure 1 Factors that cause recession.

CLASSIFICATION CRITERIA ANTICIPATED
ROOT COVERAGE

I
Marginal tissue recession which does not
extend to the MGJ. There is no periodontal loss
(bone or soft tissue) in the interdental area.

100%

II Marginal tissue recession which extends to or
beyond the MGJ. There is no periodontal loss
(bone or soft tissue) in the interdental area.

100%

III
Marginal tissue recession which extends to
or beyond the MGJ. Bone or soft tissue loss
in the interdental area is present or there is
malpositioning of the teeth.

Partial

IV
Marginal tissue recession which extends to
or beyond the MGJ. The bone or soft tissue
loss in the interdental area and/or malposi-
tioning is severe.

Cannot be anticipated,
though is occasionally
obtained

Table 1: Miller’s Classification of Marginal Tissue Recession8

            



clearly, but include hypersensitivity and
defect progression as well.

Treatment of defects first concerns the
arrest of any etiological factors (Figure 1);
success relies on choosing suitable cases to
treat. Miller classified recession based on
the relationship between the soft and hard
tissues and, more importantly, correlated
each level of recession to an estimated per-
centage of root coverage (Table 1).8 In es-
sence, the higher the level of interproximal
bone, the better the result.

Arguably, maintenance of a robust
blood supply primarily determines graft
survival.9 The adjacent and underlying
bone provides the source, as do patent
vessels in the surrounding mucosa. Thus,
a substantial volume of bone and soft tis-
sue become equally essential. Thick gingi-
va holds more intact vascular structures to
feed the graft, whether the donor materi-
al is a repositioned flap or free tissue.
There is no definitive set minimum
measurement that denotes “thickness,”
but generally, a flap that exceeds 1 mm
favors success.10 Ultimately, if revascular-
ization fails to occur, the graft dies, so
close adaptation of the graft to the root
and neighboring bone is a requirement.

Along with significant bone loss and
relatively thin gingiva, the clinician must
ensure that potential recipient sites do
not possess the following, as these local
factors hinder graft take: severe caries;
existing cervical restorations; ectopic
enamel; calculus; and hyperactive muscle
attachment.

Once the surgeon clears the above re-
quirements, he or she must screen for
smoking, which affects wound repair. To-
bacco use impairs oxygen exchange, colla-
gen turnover, and immunologic response.
To combat these problems, the patient
should abstain from smoking at least 1
week before treatment and most likely
refrain for the majority of the healing
period, which is a minimum of 1 month
postsurgery.11,12

Before consideration of the types of in-
tervention, the clinician must first ask the
following questions: Is the etiology ad-
dressed? Is there no or minimal bone
loss? Is there thick tissue (at least 1 mm) at
the recipient site? Is the patient a nonsmok-
er? Only when all answers are affirmative
may root coverage surgery proceed.

ROOT COVERAGE GRAFTING
The final step is the selection of a suitable
grafting regimen. What treatments exist?
Which methods are best? There are two
main types of root coverage procedures: re-
constructive flaps (known also as “pedicle
grafts”) (Figure 2) and free grafts (Figure
3).13 The first category uses tissue adja-
cent to the receded area and still attached
at the base to cover the defect. This flap-
ped mucosa may be rotated or simply ad-
vanced coronally to obscure the recession.
This may or may not involve the papilla.
Because there is a limit to the amount of
available adjoining tissue and of lateral
slide achievable, the rotational flap treats
single receded areas with relative ease but
multiple sites with difficulty. A coronally
advanced flap (CAF), conversely, uses the
gingiva immediately apical to the reces-
sion and does not compromise tissue over-
lying adjacent roots, permitting it to cover
a more extensive region of recession.14-16

Alternately, the clinician may prefer
to isolate tissue from a discrete second-
ary location. Compared to reconstruc-
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Figure 2 Types of reconstructive flaps.

Figure 3 Types of free grafts.

Figure 4A Free gingival graft. Note the full
epithelial coverage on the graft.

Figure 4B Connective tissue graft. A small
band of epithelium, demarcated by its lighter
color, remains on the graft.

Figure 4C Free grafts.
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MATERIAL COMPONENTS BIOLOGIC ACTIVITY CLINICAL RESULTS HISTOLOGICAL
REGENERATION

Enamel matrix derivative Porcine amelogenin (90%)
Increased cementoblast &
osteoblast proliferation, differentia-
tion; increased acellular cementum

Similar to CAF, CTG or GTR alone; no added benefit 
as adjunct; may be easier to handle

Inconsistent

Platelet-derived growth factor
Purified recombinant (synthet-
ic) human platelet-derived
growth factor (rhPDGF-BB)

Increased PDL and osteoblast prolifer-
ation; increased PDL, bone, cemen-
tum regeneration

As adjunct to collagen membrane, similar results as
CTG alone  

None

Platelet-rich plasma

Human (host) growth factors
(vascular endothelial growth
factor [VEGF]), insulin-like
growth factor [IGF]-I, transform-
ing growth factor-β (TGF-β‚),
epithelial growth factor (EGF)

Increased angiogenesis, new bone
formation, soft tissue maturation 

No added benefit to CAF; may hasten soft tissue healing None

Fibroblast-derived dermal substitute
Cultivated fibroblasts from
human newborn foreskin that
secrete VEGF, TGF-β‚

Increasead angiogenesis and 
epithelialization 

Similar to CTG; less keratinized tissue and more
shrinkage versus FGG

None

Table 2: Biologically Active Materials for Root Coverage27-32



tive flaps—rotational ones especially—
free grafts usually provide more donor
tissue but do not sustain a continuous
blood supply. Free grafts consist of auto-
genous or allogenic tissue. Harvested typi-
cally from the host palate but occasionally
other sites (eg, edentulous ridge, attach-
ed buccal gingiva), the free gingival graft
(FGG) possesses a full layer of surface
epithelium whereas the connective tissue

graft (CTG) does not.17,18 That said, some
clinicians leave a thin coronal strip of epi-
thelium on the CTG to facilitate suturing
(Figure 4A through Figure 4C).

Processed allograft from human der-
mis also serves as a free source. With cellu-
lar components removed but vasculature,
collagen network, ground substance, and
elastic fibers remaining, acellular dermal
matrix (ADM) bars the need for a second

surgical site and, as it is collected from
cadavers, has a virtually limitless supply
(Figure 5A through Figure 5E). With
respect to defect elimination, case
reports demonstrate high cosmetic suc-
cess, but again, very few controlled trials
support its use, as a recent meta-analysis
suggested.19 In a retrospective analysis,
Harris compared connective tissue graft
to ADM mean root coverage after 4 years

and discovered that only CTG sites
retained a high percent of coverage at
97%.20 The average root coverage of teeth
treated with ADM declined from 93% to
66% over the study period. Thus, acellu-
lar dermal matrix may lack endurance,
perhaps due to the presence of elastic
fibers that shrink.

Both reconstructive flaps and free grafts
cover the root surface mostly with a long
junctional epithelium or a scar; they do
not restore the lost attachment apparatus
(ie, bone, connective tissue, and cemen-
tum). To ameliorate this, some practi-
tioners perform guided tissue regeneration
(GTR) in conjunction with coronally po-
sitioned flaps. Membranes, either absorb-
able or nonabsorbable, impede epithelial
down-growth and thus help to reestab-
lish the connective tissue attachment via
site repopulation with cementoblasts, ost-
eoblasts, and periodontal ligament fi-
broblasts.21 In theory, such an attachment
creates long-term stability. An investiga-
tion on GTR-mediated root coverage found
10-year maintenance of recession-depth
improvement, though some attachment
loss occurred over time.22 Harris, in con-
trast, saw significant and rather rapid de-
terioration of early GTR results, from 92%
mean coverage at 6 months to just 60%
at 2 years.23 No randomized controlled
trials exist to verify these findings.

Bone graft may be used as an adjunct
to membranes to encourage hard tissue re-
growth over the recession defect, though
studies fail to show any added benefit from
demineralized freeze-dried bone allo-
graft.24,25 Moreover, human histology
presents minimal or inconsistent evidence
of new bone and cementum from guided
tissue regeneration.26 Accordingly, it is
unfeasible to advocate use of membrane
technology over traditional techniques,
though it certainly remains a viable treat-
ment option.

To be sure, there is a movement in
periodontics to embrace the application
of potentially regenerative materials to
augment or even substitute for conven-
tional therapy. This marks a conceptual
evolution of the field from being anec-
dotally based to biologically rooted—a
good thing—but at present, no longitu-
dinal proof exists to substantiate claims
of true regeneration or clinical superior-
ity. As encouraging evidence mounts,
however, better recommendations may
be offered. Currently, groups employ sev-
eral major biomimetic or human-derived
products to improve root coverage, with
mixed or unexceptional results (Table
2).27-32 This is not to say such materials
do not work; there are promising scien-
tific rationales for their function, but
they may require improved clinical for-
mulations.

It is obvious that myriad ways exist to
cover root recession. Which method gives
the most predictable result? Strong data
suggests that the CTG attains and sus-
tains the greatest outcomes. Considered
the “gold standard” of recession treatment,
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Figure 6A Miller Class I recession from tooth
No. 11 through tooth No. 13, and thin gingiva
over teeth Nos. 8 through 10. Treatment goals
included root coverage as well as gingival thick-
ening to prevent future recession.

Figure 6B Connective tissue graft in place.
Note a small band of epithelium left on the graft
around the cervical areas of the teeth.

Figure 6C Three-month postoperative photo-
graph. There is complete root coverage of teeth
Nos. 11 through 13 and thicker gingiva over
teeth Nos. 8 through 10.

Figure 6D Connective tissue grafting.

Table 4: Treatment Selection Based on Defect Characteristicsxx

METHODS EXTENT OF RECESSION
THICKNESS OF ATTACHED
GINGIVA AT RECIPIENT SITE

RECESSION MORPHOLOGY COLOR MATCH

Single Multiple Thick Thin Narrow/ Shallow Wide/Deep

RECONSTRUCTIVE FLAP

Rotational x x x x

Advanced x x x x x x

FREE GRAFT

Free gingival x x x x x x

Connective tissue x x x x x x x

Acellular dermal matrix x x x x x x x

GUIDED TISSUE REGENERATION x x x x x

Figure 5A Miller Class I recession defect from
tooth No. 22 through tooth No. 27.

Figure 5B Acellular dermal matrix hydrated in
sterile saline.

Figure 5C Acellular dermal matrix secured
over root surfaces with 5-0 gut suture.

Figure 5D Healing 18-month postsurgery.
There is complete root coverage from tooth No.
22 through tooth No. 27.

Figure 5E Acellular dermal matrix grafting.
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the CTG provides the highest frequency
of 100% root coverage (Table 3).33 An
example of a connective tissue graft is illus-
trated here (Figure 6A through Figure 6).
In the end, the proper choice of therapy
depends on defect morphology (Table 4).

No matter the treatment modality de-
livered, surgical overcorrection of a de-
fect is not only desirable but also nearly
mandatory. That is, the best way to guar-
antee a long-lasting, esthetic result is to
attempt coverage beyond the borders of
the recession. If the clinician employs a
flap, he or she should make sure it extends
past the defect. For instance, a coronally
advanced flap ought to be positioned at
least 2 mm coronal to the CEJ to ensure
complete root coverage.34 If a free graft is
used, it should be wide, with some thick-
ness (and firmly adapted to the underlying
tissue). Such overcorrection minimizes
the effect of graft pullback and increases
the likelihood of viability.

If therapy failed to cover the recession
100% initially, it is still possible to observe
more root coverage over time, under the
condition that grafting thickened the tis-
sue. On occasion, a 1 mm coronal dis-
placement of gingiva, dubbed “creeping
attachment,” transpires 1 year postsurgery,
barring inflammation.35-37 Contingent
to a considerable degree upon thick tissue,
the probability of creeping attachment
increases for narrow initial defects, iso-
lated defects, a lingual tooth position,
good oral hygiene, and younger pa-
tients.38 Thicker gingiva at the very least
resists further recession if not favors
actual defect reduction.

CONCLUSION
If “I want a better smile” is the chief
complaint of a patient, the practitioner
must scrutinize not only the face, lips,
and teeth, but also the periodontal drape.
Treatment may include all the dental
specialties as well as some medical ones
to move and reshape teeth, shift the jaws,
reconfigure facial structures, and posi-
tion gingiva. The conscientious dentist
realizes that even subtle revision of the
soft tissue frame over the teeth causes
visual tension and knows that gingival
recession in particular ages people. Re-
storation of ideal mucosal contours via
root coverage is crucial to the design of a
pleasing smile. Keen diagnosis and elim-

ination of receded areas may, at times,
transform a listless face into a vibrant
one and, consequently, bolster the patient’s
self-worth, an incalculable reward.
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PROCEDURE
MEAN ROOT

COVERAGE (%)
% DEFECTS WITH

COMPLETE ROOT COVERAGE

Connective tissue graft 85 60

Coronally positioned flap 80 50

Guided tissue regeneration 75 40

Laterally positioned flap 70 40

Free gingival graft 60 30

Table 3: Root Coverage Success of Various Grafting Methods33


