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Treating	gingival	recession
Ronan	Allen	presents a practical guide to 
assessing and diagnosing mucogingival 
deformities, and discusses common treatment 
modalities involved in root coverage

Over the last few years dentistry has 
evolved in such a way that clinicians are 
not only required to treat disease and 
improve function but also to cope with 
the ever-increasing aesthetic demands of 
our patients. 

In order to attain a pleasing smile for 
patients, dentists must not only consider 
the position, shape and colour of teeth 
but also the gingival framework that 
surrounds them. 

Periodontal plastic surgery is defined 
as any surgical procedure aimed at 
correcting deformities of the gingival or 
alveolar mucosa. With an ever-expanding 
list of surgical techniques and materials, 
the practitioner has a daunting task of 
deciding the appropriate treatment plan 
for the correction of biological, functional 
and aesthetic deformities of the gingival 
tissues. 

The purpose of this article is to 
provide the dentist with a practical 
guide to the assessment and diagnosis 
of mucogingival deformities, and discuss 
common treatment modalities involved in 
root coverage.

Gingival	recession	and	
attached	tissue
A thorough understanding of the 
anatomy of the supporting structures 
of the teeth is a prerequisite to correct 
diagnosis and treatment planning when 
dealing with mucogingival defects around 
teeth or implants.

Gingival recession occurs when the 
location of the gingival margin lies 
apical to the cemento-enamel junction 
(CEJ), leading to exposure of the root 
surface (Figure 1). Recession may lead to 
a mucogingival problem characterised 
by gingival inflammation in an area of 
limited or no attached tissue (Figure 2). It 
has been estimated that over 60% of the 
population has at least one such buccal 
recession defect and that such defects are 
predominately seen in patients with good 
oral hygiene (Oliver RC et al, 1998) (Figure 
3).

The role played by the attached tissue 
in the maintenance of gingival health is 
somewhat controversial. While this width 
of attached/keratinised tissue should not 
be used solely to diagnose a mucogingival 
problem, it is commonly agreed that areas 
with less than 2mm of attached gingiva 
and decreased buccolingual thickness 

Figure 1: Severe gingival recession around 
the mandibular central incisor

Figure 2: Mucogingival problem on the facial 
aspect of the mandibular central incisor. 
Note the buccal positioning of LL1, presence 
of gingival inflammation, recession and lack 
of attached tissue. There is also mobility of 
the free gingival margin on manipulation of 
lower lip

Figure 3: Multiple recession defects in a 
young patient with a traumatic brushing 
habit

Figure 4: Clinical situation showing narrow, 
thin zone of keratinised tissue and no 
attached tissue with lack of vestibular 
depth. Recession defects have developed in 
the mandibular premolar area

Figure 5: Mucogingival defect on the facial 
of the mandibular central incisor. Crown 
placement occurred only one year before. 
Note the facial prominence of the tooth and 
lack of attached gingivae

Figure 6: Note blanching of the gingival 
marginal tissue on the facial of the 
mandibular right canine when performing a 
‘tension test’
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are at a higher risk of recession (Lang NP, 
Loe H, 1992) (Figure 4). Such areas should 
therefore be assessed longitudinally for 
presence of inflammation, development 
of recession and, therefore, treatment 
needs. Attached tissue becomes more 
important when subgingival restorations 
or orthodontic treatment is anticipated 
(Hall WB, 1984) (Figures 5 and 10). 

Periodontal examination for 
mucogingival problems should therefore 
include not only measurement of 
recession and inflammation but also 
assessment of the gingival thickness 
(buccolingual dimension) and the 
vestibular depth. 

The clinician can also use a simple 
‘tension test’, which involves pulling the 
cheeks or lips away from the teeth to 
assess if there is adequate attached tissue. 
In areas of inadequate attached tissue 
there will be movement or blanching of 
the gingival margin (Figure 6). 

Movement of the free gingival margin 
under tension is an absolute indication for 
surgical intervention (Figure 2). Blanching 
is a lesser indicator for treatment; 
however, if there is need for orthodontic 
movement or restoration in the area then 
surgical procedures should precede these 
therapies. 

Predisposing	factors	and	
rationale	for	therapy
The causative agents involved in gingival 
recession all share a common feature – 
gingival inflammation (Hall WB, 1984). This 
inflammation can be induced by plaque 
or mechanically (a toothbrush) and may 
affect areas of limited or no attached 
tissue by causing recession. 

The main aetiological factors 
associated with gingival recessions 
are tooth malposition, alveolar bone 
dehiscence, inadequate attached gingival 
dimensions (width and thickness), and 
lack of vestibular depth (Figure 4). Other 
predisposing factors include:
• Traumatic toothbrushing (Figure 3) and  
 increasing brushing frequencies
• Periodontal disease
• Factitial injury
• Occlusal trauma (Figure 8)
• Iatrogenic factors related to location  
 of restorative margins and gingival  
 treatment procedures. 

Treatment may also be directed by the 
patient’s concerns about aesthetics, longer 

teeth, exposed roots or, occasionally, root 
sensitivity. If untreated, recession may 
progress to the point where the tooth 
prognosis becomes questionable (Figure 
8). Additionally, root surface exposure 
may result in caries (Figures 9a, 9b and 
9c) or abrasion, with possible pulpal 
involvement. Regardless of the reason for 
treatment, the objectives should aim to 
cover denuded root surfaces, increase the 
width and buccolingual thickness of the 
attached tissue, and establish a proper 

vestibular depth where necessary (Figures 
7a to 7f ). 

Classification	of	gingival	
recession
Miller (1985) proposed the most 
commonly used recession classification 
scheme almost 30 years ago. Although  
this classification was used when 
assessing defects treated with a free 
gingival graft, it can be applied  

Figure 7a: The large, prominent canine is 
predisposed to recession due to an absence 
of underlying bony plate and minimal 
attached tissue

Figure 7b: The tunnel technique – sharp 
dissection of the flap while maintaining 
intact papillae and without releasing 
incisions

Figure 7c: The flap is also released distally Figure 7d: A connective tissue graft is 
harvested from the palate and shaped and 
trimmed to fit the recipient site

Figure 7e: The graft is sutured securely and 
the flap is then coronally positioned over the 
graft. Note the coronal 2mm exposed

Figure 7f: Treatment objectives have been 
achieved. Not only is the recession defect 
successfully covered but there is also an 
increase in apicocoronal and buccolingual 
dimensions of the gingival tissues, as well 
as increased vestibular depth
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Figure 8: Very severe gingival recession 
results in poor long-term prognosis for this 
left central incisor

Figure 9a: Cervical lesions on the exposed 
root surfaces of the teeth

Figure 9b: Treatment involves caries 
removal and flattening of any ledges, 
followed by a connective graft and a 
coronally positioned flap using the tunnel 
technique

Figure 9c: Full coverage restorations are 
placed six months after surgery

Figure 10a: The clinical situation in the 
mandibular anterior prior to orthodontic 
treatment. There is minimal attached 
ginigiva and shallow vestibular depth.  
This case is complicated by the very thin 
biotype and recession defect on the left 
central incisor

Figure 10b: A buccal partial thickness flap 
is raised in the area but note the bone 
dehiscence on the facial aspect of the left 
central and lateral incisors

regardless of treatment technique. This 
classification system uses defect depth in 
relation to the mucogingival junction and 
loss of interproximal tissue as a reference 
to predict success. Therefore it is clinically 
useful, as it determines the likelihood 
of root coverage success and therefore 
patient satisfaction (see Table 1). It should 
be remembered that 100% root coverage 
in class I and II recession defects initially 
greater than 5mm are unpredictable.

Root	coverage	techniques
A wide variety of surgical techniques and 
materials have been described for the 
treatment of soft tissue defects around 
teeth (see Table 2 overleaf ). The  
clinician is faced with a plethora of 
differing techniques from which to  
choose but the correct decision is based 
on the fundamental principles of any 
surgery – success, reproducibility,  

reduced morbidity and economy. 
One clinical method of improving 

surgical success is with the use 
microsurgical techniques – small 
instruments and sutures combined with 
magnification loupes help to reduce 
trauma and enhance wound healing. This 
not only improves the aesthetic result but 
also reduces patient discomfort. 

At present the connective tissue graft 
with a coronally positioned flap or using 
the tunnel technique represent the most 
predictable and aesthetic root coverage 
modality (Figure 12). However, where 
there may be lack of vestibular depth, 
minimal or no attached tissue and very 
thin biotype, such as in the lower anterior, 
the free gingival graft is still a more 
dependable procedure notwithstanding 
the diminished aesthetics due to lack of 
colour match (Figure 10). 

Another advantage of the connective 
tissue graft is that it can be harvested from 

Figure 10c: A large free gingival graft is 
harvested from the palate and secured with 
6/0 prolene sutures
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Figure 10d. Clinical situation at two 
weeks. Note erythema of graft depicting its 
revascularisation and health

Figure 10e: Clinical situation at six months. 
There is complete root coverage of a Miller 
II defect on the left central incisor, increase 
in attached keratinised tissue, increased 
vestibular depth and increased buccolingual 
dimensions of tissue. Note that despite less 
than perfect oral hygiene, as depicted by 
interproximal calculus and plaque, there is 
minimal-to-no inflammation in the gingival 
marginal tissues

Figure 11a: Initial presentation of chronic 
inflammation and malpositioned teeth with 
Miller II recession defect on the mandibular 
right lateral incisor

Figure 11b: Open wound in the palate after 
harvesting a free gingival graft from the 
area

Figure 11c: Clinical appearance after six 
months. Note increased root coverage 
and increase in thickness and amount 
of attached tissue, as well as minimal 
inflammation in the area despite persistent 
poor oral hygiene

Table	1:	Miller	classification	of	marginal	tissue	recession	

Classification	grade Extent	of	
recession

Interproximal	bone/
soft	tissue

Anticipated	
%	root	
coverage

I

II

III

IV

<5mm	and	
does	not		
extend		
beyond	MGJ

<5mm	but	
extends	to	
or	beyond	
MGJ

Extends	to	
or	beyond	
MGJ

Extends	to	
or	beyond	
MGJ

No	bone	or	soft	
tissue	loss

No	bone	or	soft		
tissue	loss

Soft	tissue	or	bone	
loss	apical	to	CEJ	
but	coronal	to	level	
of	recession

Soft	tissue	or	
bone	loss	apical	
to	the	level	of	the	
recession	defect

100%

100%

Partial

None

the palate with a single envelope incision 
(Figure12c), which reduces post-operative 
morbidity compared to secondary 
intention healing of a free gingival graft 
(Figures 11a, 11b and 11c). 

The patient in Figure 12 presented 
complaining of a discoloured upper right 
central incisor and asymmetry across the 
gingival zeniths in the anterior. There is 
obvious recession of UL1, UL2 and UL3 
leading to disharmony in the smile line. 
The treatment of multiple recession 
defects, as illustrated in Figure 12d, shows 
how the connective tissue graft harvested 
from the palate is introduced in a tunnel 
technique (no vertical releasing  
incisions or papilla elevation) to minimise 
trauma and to maintain blood supply. The 
flap is released internally to allow tension-
free positioning over the graft and 
secured by sling sutures 2-3mm coronal  
to the CEJ. Six months post-operatively 
the gingival margins are more  

Figure 12a: Smile photograph showing the 
patient’s aesthetic concerns related to the 
discoloured right central incisor. Due to a 
high smile line, the patient also disliked the 
gingival asymmetry

MGJ – mucogingival junction; CEJ – cemento-enamel junction. Adapted from Miller PD, 1985
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Figure 13a: Clinical presentation of a patient 
with multiple recession defects in the upper 
right maxillary lateral, canine and premolar

Figure 12c: Single incision technique used 
to harvest connective tissue graft from the 
palate

Figure 12d: The CTG is sutured in place 
under the flap without papilla reflection 
or vertical releasing incision using the 
tunnelling technique. The flap is coronally 
positioned after periosteal release a few 
millimetres coronal to CEJ

Figure 12e: Six months post-surgery. Note 
the improvement in gingival line symmetry 
across the six anterior teeth

Figure 12f: The smile is more harmonious 
with gingival margins corrected. The 
patient is now ready for treatment of the 
discoloured UR1

harmonious and the patient is now ready 
for any restorative treatment.

Acellular	dermal	matrix
Unfortunately, the connective tissue graft 
(CTG) procedure still requires a donor site, 
which not only increases morbidity and 
post-operative complications (bleeding 
and palatal necrosis) for the patient, but 
also the palate may simply not provide 
enough connective tissue for advanced 
procedures. When there is insufficient 
adjacent tissue for CTG, a pedicle graft or a 
coronally positioned flap, then alternatives 
such as guided tissue regeneration (GTR) 
using a barrier membrane, or materials 
such as synthetic, allogenic or xenogenic 
dermis, would be beneficial. The benefits 
of an alternative tissue source include 
reduced patient morbidity and the 
convenience of an abundance of material 
with which to treat multiple defects. 

For many years our medical colleagues 
have used an acellular dermal matrix 
(ADM) as a substitute for autogenous 
connective tissue for full-thickness burns 

Table	2:	List	of	different	surgical	techniques	used	in	root	coverage	
procedures.

Pedicle	soft	tissue	grafts
•	Rotational	flaps
–	Laterally	positioned	flap
–	Double	papilla	flap
•	Advanced	flaps
–	Coronally	positioned	flap
–	Semilunar	flap

Free	soft	tissue	grafts
•	Non-submerged	grafts
–	One-stage	(free	gingival	graft)
–	Two-stage	(free	gingival	graft	and	coronally	positioned	flap)
•	Submerged	grafts
–	Connective	tissue	graft	+	laterally	positioned	flap
–	Connective	tissue	graft	+	double	papilla	flap
–	Connective	tissue	graft	+	coronally	positioned	flap
–	Envelope	and	tunnelling	techniques

Additive	treatments
•	Root	surface	modifications
•	Growth	factors	(e.g.	enamel	matrix	proteins	or	platelet-derived	growth	factor)
•	Guided	tissue	regeneration
•	Dermal	matrix	membranes	(e.g.	allograft	or	xenograft	dermal	matrix)

Adapted from Bouchard P et al, 2001

Figure 12b: Intra-oral photograph showing 
recession defects on UR3, UL1 and UL2 
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Figure 13b: Acellular dermal matrix 
after rehydration in accordance with the 
manufacturer’s guidelines

Figure 13c: ADM is trimmed and sutured 
under the flap. Note that the papillae are 
released in alternate fashion to allow 
tension-free coronal positioning of the flap

Figure 13d: The flap is positioned using 6/0 
polypropylene interrupted sling sutures 
secured lingually and single loops facially

Figure 13e: The six-month post-operative 
result shows complete root coverage of 
recession defects and increased thickness of 
attached tissue in the area

Figure 14a: Pre-operative assessment 
showing the clinical appearance of multiple 
recession defects, lack of attached tissue, 
thin gingival biotype, and lack of vestibular 
depth

»

and in other areas of plastic surgery. 
ADM is an acellular, non-immunogenic 
cadaveric human dermis. One side of the 
material has a basal lamina for epithelial 
cell migration and the other side an 
underlying porous dermal matrix, which 
allows in-growth of fibroblasts and 
angiogenic cells (Livesey SA et al, 1995). 
The use of an acellular dermal matrix 
allograft material has shown results 
comparable to CTG – the gold standard in 
terms of successful root coverage (Harris R 
et al, 2002).

After rehydrating the ADM for 20 
minutes, the handling characteristics are 
similar to connective tissue, except that 
full coverage from the overlying flap is 
essential to prevent necrosis of the ADM. 
For this reason it is technically easier to 
use the alternate papilla tunnel technique 
(Cummings LC, 2007) so that full coverage, 
tension-free coronal positioning of the 
flap is achieved (Figure 13). 

The real advantage of ADM grafting 
is when a patient presents with multiple 
defects such as that shown in Figures 14a 

to 14i. Treatment via traditional methods 
using connective tissue grafts would 
require multiple surgeries, harvesting of 
bilateral aspects of the palate and even re-
entry of the previously harvested palate. 

This young female patient had previous 
orthodontic treatment and presented 
complaining of sensitivity and concern 
over aesthetics of visible root surfaces 
with full smile. Treatment in this case is 
even more technique sensitive due to 

a lack of attached tissues, thin gingival 
biotype, thin or absent bony plates, and a 
history of aggressive tooth brushing. Due 
to difficulty in tunnelling so many teeth, 
the alternate papilla tunnel technique is 
again used in this surgery and with the 
use of ADM the whole mouth can be 
treated in a single visit.  The two years 
post-operative photograph shows stability 
of result and excellent root coverage 
in most sites. The tissue has increased 

Figure 14b: Facial appearance

Figure 14c: Left side appearance Figure 14d: Shaping and trimming of ADM 
before suturing under flap
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Figure 14e: Flap is sutured using 6/0 
polypropylene 2-3mm coronal to the CEJ

Figure 14f: Left side suturing

Figure 14g: Two years post surgery. Note 
stability of root coverage and increased 
thickness and width of attached tissue

Figure 14h: Facial view

Figure 14i: Left side view

in thickness and with re-education 
in oral hygiene methods this result is 
maintainable over the long term.  

Assessment	and	education
In summary, mucogingival defects and 
root coverage can be successfully treated 
using a variety of surgical procedures. 
However, regardless of treatment 
philosophy, it is imperative that the dentist 
and hygienist use gingival recession risk 
assessment protocols and longitudinal 
records as part of their oral examination. 
Patients should also be educated in oral 
hygiene practices that will minimise 
inflammation and trauma and, hopefully, 
prevent such defects. ■

References
Bouchard P, Malet J, Borghetti A (2001)  
Decision making in aesthetics – root  
coverage revisited. Periodontology 2000 
27: 97-120

Cummings LC (2007) Treating multiple tooth 
recession defects using the alternate papilla tunnel 
technique with AlloDerm. 
www.biohorizons.com/documents/LD101.pdf

Hall WB (1984) Recession and the pathogensis 
of recession in pure mucogingival problems. 
Quintessence, Chicago: 29-47

Harris R (2000) A comparative study of root 
coverage obtained with an acellular dermal 
matrix versus a connective tissue graft: results of 
107 recession defects in 50 consecutively treated 
patients. Int J Periodontics Restorative Dent 20: 
51-59

Lang NP, Loe H (1992) The relationship  
between the width of keratinized gingiva and 
gingival health. Journal of Periodontology 
2: 22-33

Livesey SA et al (1995) Transplanted acellular 
allograft dermal matrix: potential as a template 
for the reconstruction of viable dermis. 
Transplantation 60: 1-9

Miller PD (1985) A classification of marginal tissue 
recession. International Journal of Periodontics and 
Restorative Dentistry. 5: 9-14

Oliver RC (1998) Periodontal diseases in 
the United States population. Journal of 
Periodontology 69: 269-278


