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Gingival recession is defined as the apical migration 
of the gingival margin, leading to exposure of the  
cemento-enamel junction (CEJ) and the root surface.1,2 

This condition is common, and it is present on one or more tooth 
surfaces in 23% of adults in the United States between the ages of 
30 and 90 years.3 In the late 1980s, Kennedy et al4 documented 
sites with gingival recession over time and noted that further 
recession did not occur. In a more recent meta-analysis evalu-
ating 1,647 sites of gingival recession, 78.1% experienced fur-
ther gingival recession over time. The authors concluded that 
untreated gingival recession has a high probability of progress-
ing, even in the presence of optimal daily self-care.5 

From the 1950s through the 1990s, many mucogingival 
surgical techniques for root coverage were described in the 
dental literature. A short list of these classic articles would 

include the laterally positioned flap,6 oblique rotated flap,7 
double papilla flap,8 free gingival graft,9 coronally advanced 
flap,10 subepithelial connective tissue graft,11,12 guided tissue 
regeneration,13 and acellular dermal matrix.14 As time has 
passed, classic periodontal mucogingival surgery has evolved 
into periodontal plastic surgery. This subdiscipline has been 
refined and further advanced with the development of growth 
factors, enhanced surgical magnification, and miniaturization 
of instrumentation. 

The primary goal of any root coverage procedure is the com-
plete restoration of all anatomical structures on the denuded root 
surface. This includes the regeneration of the periodontal attach-
ment at the histologic level.15 Periodontal regeneration is defined 
as the formation of new cementum, periodontal ligament, and 
alveolar bone.1 Beyond this, the surgical outcome should also rec-
reate the functional and aesthetic morphology of the mucogin-
gival complex. Periodontal plastic surgery for gingival recession 
defects is now considered successful if it accomplishes the follow-
ing: 100% root coverage, a mid-facial probing depth of 2 mm or 
less, no bleeding on probing, an adequate zone of gingiva, an ade-
quate color match with the surrounding soft tissues, and regener-
ation of the periodontal attachment apparatus.16     

This article will demonstrate one of the published classic tech-
niques, the supraperiosteal envelope autogenous connective tis-
sue free graft, for the treatment of gingival recession. Multiple 
case examples will illustrate the different aspects involved in this 
updated classic treatment technique for the clinical entity of gin-
gival recession. The article will also relate a retrospective data 
analysis of treated cases, using the supraperiosteal envelope 
technique, from a private periodontal office. 

CASE ONE
Initial Presentation

A 56-year-old male was referred to evaluate the gingival recession 
and mucogingival defect he presented with on tooth No. 25. The 
patient’s health questionnaire and intake interview were not 
remarkable. He reported no prescription medications, no known 
drug allergies, no ongoing care with his physician, and no history 
of tobacco use. The history of his chief complaint was the develop-
ment of a “gum blister” while on vacation the previous summer. 
He had “popped” the blister. When it healed, a gingival recession 
was present. Upon questioning, he reported he had an extensive 
elective dental cosmetic and prosthetic treatment completed 2 
years previously (Figure 1).  

Exposed Root Preparation
Careful scaling of the pathologically exposed root surface 
needed to be performed. This instrumentation needs to be com-
pleted without traumatizing the marginal or papillary gingiva. 
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This task can be accomplished using several differ-
ent instruments: the Kirkland 13K-KL hoe (Figure 2), 
curetes of various designs, 12-fluted finishing burs, or 
rotary fine diamonds. Whichever instrument is cho-
sen, the root surface must be rendered free of plaque 
and calculus and be “clean” macroscopically. 

Flap Dissection
The supraperiosteal envelope flap is a split-thickness 
flap. It is accomplished using sharp dissection in a radial 
pattern. This sharp dissection should proceed in a 
latero-apical direction (Figures 3 and 4). The dissection 
should undermine, but not sever, the adjacent gingival 
papillae. It also should extend far enough to facilitate 
easy placement of the free connective tissue autograft. 
Additionally, the dissection should dissipate tension 
within the overlying gingival flap when the autograft 
is in position. This is an area that has changed since the 
mid-1990s as a result of improved magnification and 
instrument miniaturization. 

Root Surface Conditioning/Biomodification
An important consideration in root coverage 
procedures is making the exposed root surface 
biologically compatible with a healthy regenerated 
periodontal attachment. This root surface conditioning 
includes removing bacteria, bacterial endotoxins, and 
other antigens that may be found on the cementum/
dentin of a pathologically exposed root surface. 
There are many reports in the literature on the use of 
saturated citric acid or tetracycline hydrochloride to 
demineralize the exposed root surfaces.17,18 In 1997, 
the Biora Company introduced the PrefGel and Emdogain 
products to the American market. Straumann USA now sells 
these products in the United States. PrefGel is a neutral pH 
buffered 24% ethylenediaminetetraacetic acid (EDTA) gel. It 
was applied to the instrumented root surface for 2 minutes. 
This was done to remove the instrumentation smear layer and 
expose attachment sites on the root surface. Due to its neutral 
pH buffering, it will have an enhancing effect on regeneration 
and will not cause localized cellular necrosis, which is due to 
low pH exposure.19-24

Emdogain is a porcine-derived enamel matrix derivative 
(EMD) gel. Emdogain was applied to the exposed and isolated 
root surface for 2 minutes (Figure 5). The EMD gel is rich in 
aemelogenin and attaches to the root surface. This attachment 
is competitive in nature with blood and salivary proteins. EMD 
has an enhancing effect on gingival fibroblasts, increasing up to 2 

times both fibroblast proliferation and the amount of matrix 
the fibroblasts produce compared to controls.25-27 It has been 
reported that EMD results in measurable histologic benefits in 
the final regenerated attachment.28 This is also a benefit of the 
research that has occurred in the last 2 decades. 

Free Connective Tissue Autograft  
Harvesting and Closure

The free connective tissue autogenous graft was harvested from the 
lateral aspect of the hard palate. This is accomplished by sharp dis-
section, using either a one- or 2-incision technique. This sharp dis-
section proceeded latero-apically. The connective tissue was then 
freed by 3 incisions (mesial, distal, and apical). The palatal donor 
wound was closed with interrupted sutures. Primary closure of 
the donor wound was achieved with three 6-0 resorbable sutures 
(Figures 6 and 7).

Figure 1. Case One shows the initial pre-
sentation of gingival recession at teeth 
Nos. 24 and 25. Tooth No. 24 had 1 mm 
of gingival recession with a 3-mm-wide 
gingival zone and a 2-mm midfacial 
probing depth. Tooth No. 25 had 3 mm 
of gingival recession with no attached 
gingiva, a 2-mm midfacial probing depth, 
and a mucogingival defect. Note the api-
cal position of gingival papilla between 
tooth No. 25 and edentulous site No. 
26. Also note the residual expressed 
cement present at the facial margins of 
retainers on teeth Nos. 24 and 25.

Figure 2. Hand instrumentation of an 
exposed root surface from a different 
case involving tooth No. 8. Note the 
amount of root surface debris. 

Figures 3 and 4. Creation of the supraperiosteal envelope flap, from a different 
case involving tooth No. 7, by using a 1.25-mm microcrescent ophthalmic knife. The 
split-thickness flap is created with sharp dissection using a radial pattern proceeding 
in a latero-apical direction. Final dissection is complete with 8 to 9 mm of soft-tissue 
release.

3 4
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Figure 5. In the case involving tooth 
No. 8 (Figure 2), the root surface 
smear layer is removed with a 2-minute 
application of neutral pH buffered 24% 
ethylenediaminetetraacetic (EDTA) acid 
gel. The root surface is further bio-mod-
ified with a 2-minute application of 
porcine-derived enamel matrix derivative 
(EMD) that contains amelogenin. 

Figure 6. The pre-treatment palatal 
donor area. The canine-to-first-molar 
area of the palate will often permit 
the harvesting of a 10- to 15-mm free 
connective tissue graft. This area will 
regenerate the volume of donated tis-
sue in approximately 6 months. 

Figure 7. Immediate post-surgery view 
of the palatal donor area. A 12- x 5- x 
2-mm free connective tissue graft was 
harvested. Primary closure was done with 
three 6-0 resorbable interrupted sutures. 
This area of the palate has the ability to 
regenerate tissue volume over time. 

Figure 9. The autogenous connective tissue-free 
graft into single site supraperiosteal envelope 
is shown here. When the sharp dissection has 
been completed properly, the connective tissue 
free graft can be slid into position easily. In this 
example, a 12-mm graft was placed. 

Figure 8. As shown in Case 2, the undermining 
sharp dissection of the papillae facilitates the 
passage of the free connective tissue graft in 
multi-tooth variations of the SEG technique. In 
both single- and multiple-tooth cases, it also 
releases tension in the overlying envelope flap. 

Figure 10. An autogenous free connective tissue 
graft, 10 x 5 x 2 mm, was placed over recipient 
site No. 7. Surgical recipient site reassembly, 
suturing, and hemostasis were completed prior 
to patient dismissal. 

Figure 11. From Case One, the supraperiosteal 
envelope autogenous connective tissue free 
grafts at sites No. 24 and 25 were reassem-
bled and sutured prior to final hemostasis and 
patient dismissal.  

Figures 12 and 13. From Case One, the supraperiosteal envelope autogenous connective tissue 
free grafts at teeth Nos. 24 and 25 are shown at the 7-day surgical follow-up before and after suture 
removal. The areas healed nicely, with less than 1 mm of residual recession on tooth No. 25.   

12 13
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Free Graft Placement

If the sharp dissection of the supraperi-
osteal envelope flap has been completed 
properly, the free connective tissue auto-
graft should be positioned easily and 
without creating tension in the overlying 
gingival tissue (Figures 8 and 9). The long 
axis of the autograft can be oriented hori-
zontally or vertically within the suprape-
riosteal envelope. Which orientation one 
uses depends on the anatomy of the gin-
gival recession, the underlying osseous 
defect, and the root surface.

Reassembly and Suturing
Once the free connective tissue autograft 
was in place within the supraperioteal 
envelope in a tensionless manner, it was 
secured in place with a 6-0 resorbable sling 
suture. The graft was further secured with 
7-0 polypropylene interrupted and inter-
nal mattress sutures (Figures 10 and 11). 
All of this was facilitated by intrasurgical 
magnification. After the graft was sutured 
in place, hemostasis was achieved prior to 
dismissing the patient. 

Healing and Surgical Follow-Up
The patient was seen for post-surgical fol-
low-up at 7 days (Figures 12 and 13). The 
nonresorbable sutures were removed. 
The transplanted tissue had re-epitheli-
alized, and root coverage approaching 
100% was observed. The area was not 
examined with a periodontal probe due 
to the immature nature of the regener-
ated periodontal attachment. Post-surgi-
cal daily oral hygiene was reviewed, and 
the patient was scheduled for a second 
surgical follow-up. 

The patient returned for a second sur-
gical follow-up at 60 days. Maturation at 
the No. 24 and 25 sites was apparent; the 
“creeping attachment” at site No. 25 had 
occurred over the intervening 53 days, 
resulting in 100% root coverage, a nor-
mal periodontal attachment, and a 2-mm 
midfacial probing depth. Additionally, 

Figure 14. From Case One, the supraperiosteal 
envelope autogenous connective tissue free 
grafts at teeth Nos. 24 and 25 are shown at the 
60-day surgical follow-up. A “creeping attach-
ment” on tooth No. 25 had occurred, resulting 
in 100% root coverage. A “creeping attachment” 
may occur up to one year following treatment. 
Compare to Figure 1. 

Figure 15. A 60-day surgical follow-up of the 
palatal donor area. The donor site has re-epithe-
lialized. Compare to Figures 6 and 7. 

Figure 17. From Case 2, the supraperiosteal 
envelope autogenous connective tissue free 
grafts for teeth Nos. 8 and 9 are shown at the 
7-year, 9-month surgical follow-up. One-hundred 
percent root coverage was present on both 
teeth. 

Figure 16. From Case 2, the initial presentation 
of gingival recession of teeth Nos. 8 and 9 is 
shown. Both teeth each had 2 mm of gingival 
recession with a 2-mm gingival zone and a 2-mm 
midfacial probing depth. Mucogingival defects 
were present on both teeth. There was incipient 
caries present on the exposed facial root sur-
face. Note the intrasurgical image in Figure 8. 

Figure 18. From Case 3, the initial presentation 
of gingival recessions at teeth Nos. 23 to 25 is 
shown. Both teeth Nos. 23 and 24 each had 2 
mm of gingival recession with a 2-mm-wide gin-
gival zone, a 2-mm midfacial probing depth, and 
a mucogingival defect. Tooth No. 25 had 3 mm 
of gingival recession, with a 1-mm-wide gingival 
zone, a 2-mm midfacial probing depth, and a 
mucogingival defect. 

Figure 19. From Case 3, the supraperiosteal 
envelope autogenous connective tissue free 
grafts for teeth Nos. 23 to 25 are shown at the 
3-year, 7-month surgical follow-up. One-hundred 
percent root coverage was present on all 3 
teeth. 
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the palatal donor site had begun to regenerate the transplanted 
tissue volume (Figures 14 and 15).

CASE 2
A patient initially presented with gingival recession on teeth 
Nos. 8 and 9. Each tooth had 2 mm of gingival recession with 
a 2-mm gingival zone and a 2-mm midfacial probing depth. 
Mucogingival defects were present on both teeth. Incipient car-
ies was present on the exposed facial root surfaces of both teeth 
(Figure 16). Long-term surgical follow-up of the Nos. 8 and 9 sites 
was completed 7 years and 9 months following treatment while 
the patient was seen for treatment in another area. One-hun-
dred percent root coverage was present on both teeth Nos. 8 and 
9, and an aesthetic outcome was observed (Figure 17).  

CASE 3
A patient initially presented with gingival recession on teeth 
Nos. 23 to 25. Teeth Nos. 23 and 24 each had 2 mm of gingival 
recession, with a 2-mm-wide gingival zone and a 2-mm midfa-
cial probing depth. Tooth No. 25 had 3 mm of gingival recession 
with a 1-mm-wide gingival zone and a 2-mm midfacial prob-
ing depth. Mucogingival defects were present on all 3 teeth  
(Figure 18). Long-term surgical follow-up of the sites of teeth 
Nos. 23 to 25 took place 3 years and 7 months later. All 3 teeth 

showed 100% root coverage with a discernable increase in  
gingival zone dimension (Figure 19).

CASE 4
A patient had an initial presentation of gingival recession on 
teeth Nos. 19 and 20. Tooth No. 19 had 3 mm of gingival reces-
sion on the mesial root, with a 1-mm-wide gingival zone and a 
2-mm midroot probing depth. A Class I buccal furcation inva-
sion was also present. Tooth No. 20 had 2 mm of gingival reces-
sion, with a 2-mm gingival zone and a 2-mm midfacial probing 
depth. Mucogingival defects were present on both teeth. Addi-
tionally, incipient caries was present on the exposed facial root 
surface of tooth No. 19 (Figure 20). Photographs were taken at 
the surgical follow-up appointment 2 years and 11 months fol-
lowing treatment. The supraperiosteal envelope autogenous 
connective tissue free grafts performed on teeth Nos. 19 and 20 
had resulted in 100% root coverage on both teeth with a dis-
cernable thickening of the gingival zone (Figure 21). 

RETROSPECTIVE STUDY
A retrospective study was undertaken in a private periodontal 
office setting to determine the efficacy of the supraperiosteal 
envelope autogenous connective tissue free graft technique 
in both single- and multiple-site interventions. This data set 

Figure 21. From Case 4, the supraperiosteal 
envelope autogenous connective tissue free 
grafts at teeth Nos. 19 and 20 are shown 
at the 2-year, 11-month surgical follow-up. 
One-hundred percent root coverage was pres-
ent on both teeth. 

Figure 20. From Case 4, the initial presentation 
of gingival recession at teeth Nos. 19 and 20 
is shown. Tooth No. 19 had 3 mm of gingival 
recession on the mesial root, with a 1-mm-wide 
gingival zone, a 2-mm midroot probing depth, 
and a mucogingival defect. A Class I buccal 
furcation invasion was also noted on tooth No. 
19. Tooth No. 20 had 2 mm of gingival reces-
sion, with a 2-mm-wide gingival zone, a 2-mm 
midfacial probing depth, and a mucogingival 
defect. There was incipient caries present on 
the exposed facial root surface.

PRE-TREATMENT

Gingival Recession: 1- to 9-mm range
  3.4-mm mean

Zone of Attached Gingiva: zero- to 5-mm range
  1.2-mm mean

l Mucogingival defects: 304 of 337 sites;  
90.2% of recession sites

POST-TREATMENT

Gingival Recession: zero- to 4-mm range
  0.3-mm mean

l Mean reduction in gingival recession:  
3.1 mm

l 100% root coverage: 300 of 337 sites;  
89% of treated sites

Zone of Attached Gingiva: 2- to 9-mm range
  6.4-mm mean

l Mean increase in zone of attached gingiva:  
5.2 mm

Table 1. Results of the Retrospective Study
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comprised 337 gingival recession sites distributed among 125 
patients. These patients were examined, treatment planned, 
and treated by one periodontist over an 18-year period between 
1997 and 2015. Only patients who could comply with long-term 
recall and surgical follow-up were included in the study. 

These cases were examined for gingival recession and 
treatment planned for a supraperiosteal envelope autogenous 
connective tissue free graft (single- or multiple-site), as opposed 
to other treatment techniques. They included 26 Class I (7.7%), 
158 Class II (46.9%), 158 Class III (46.9%), and zero Class IV 
(zero percent) gingival recessions as described by Miller16 

in 1985. Mucogingival defects, where the midfacial probing 
depth extended apically beyond the mucogingival junction,1 
were present in 304 of 337 (90.2%) recession sites. The gingival 
recession sites ranged from 1 to 9 mm in depth with a mean of 
3.4 mm. The dimension of the attached gingiva ranged from 
zero to 5 mm with a mean of 1.2 mm. The treatment provided 
to these patients was a mix of one tooth (119 cases; 55.3%), 2 
teeth (74 cases; 34.4%), 3 teeth (17 cases; 7.9%), and 4 teeth (5 
cases; 2.3%) surgical interventions. This represents a total of 
215 surgical interventions among the 125 patients. 

These patients benefitted from a reduction in gingival 
recession. Post-treatment gingival recessions ranged from 
zero to 4 mm with a mean of 0.3 mm. This represents a mean 
reduction in gingival recession of 3.1 mm. These patients 
also benefited from a dimensional increase in the zone of 
attached gingiva after treatment. Post-treatment gingival zone 
dimensions ranged from 2 to 9 mm with a mean of 6.4 mm. 
This represents a mean increase in gingival zone dimension 
of 5.2 mm. Complete root coverage was achieved in 300 of 337 
recession sites. This represents complete root coverage in 89% 
of treated sites (Table 1). 

SUMMARY
There have been several techniques for the coverage of exposed 
root surfaces described in the dental literature. Among these 
different techniques, the envelope technique, first described by 
Raetzke12 in 1985, has been claimed to be the most predictable 
and minimally invasive. Among the different bilaminar tech-
niques for free connective tissue grafting, the supraperiosteal 
envelope technique seems to be safe, predictable, and mini-
mally invasive. It appears to provide good vascular potential at 
the supraperiosteal envelope receptor site. This vascular poten-
tial seems to facilitate improved revascularization, survival 
of the supramarginal portion of the graft, and an increased  
gingival zone dimension.F  
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1.   Gingival recession is the apical migration of the gingival margin, 
leading to exposure of the CEJ and root surface. This condition is 
common and is present on one or more tooth surfaces in 23% of 
adults in the United States between the ages of 30 and 90 years.

a.  The first statement is true; the second is false. 
b.  The first statement is false; the second is true.
c.  Both statements are true.
d.  Both statements are false.       

2.   Untreated gingival recession has a high probability of progressing, 
even in the presence of optimal daily self-care.

a.  True.
b.  False.

3.   Criteria for successful periodontal plastic surgery for gingival  
recession defects include:

a.  100% root coverage.
b.  No bleeding on probing.
c.  An adequate zone of gingiva.
d.  All of the above.                

4.   Periodontal plastic surgery for gingival recession defects should 
achieve a midfacial probing depth of _____ in order to be successful.

a.  2 mm or less.
b.  3 mm or less.
c.  4 mm or less.
d.  5 mm or less.          

5.   Periodontal regeneration is defined as the formation of:
a.  New cementum.
b.  Periodontal ligament.
c.  Alveolar bone.
d.  All of the above.        

6.   The supraperiosteal envelope flap is a split-thickness flap. It  
is accomplished using sharp dissection in a radial pattern.

a.  The first statement is true; the second is false.
b.  The first statement is false; the second is true.
c.  Both statements are true.
d.  Both statements are false.      

7.   Careful scaling of the pathologically exposed root surface without 
traumatizing the marginal or papillary gingiva can be accomplished 
using:

a.  A Kirkland 13K-KL hoe.
b.  12-fluted finishing burs.
c.  Rotary fine diamonds.
d.  All of the above.           

8.   Root surface conditioning includes removal of which of the following?
a.  Bacteria.
b.  Bacterial endotoxins.
c.  Antigens.
d.  All of the above.       
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9.   Enamel matrix derivative (EMD) gel has an enhancing effect on 

gingival fibroblasts. EMD results in measurable histologic benefits  
in the final regenerated attachment.

a.  The first statement is true; the second is false.
b.  The first statement is false; the second is true.
c.  Both statements are true.
d.  Both statements are false.      

10.   In the first case presented in this article, the free connective tissue 
autogenous graft was harvested from the lateral aspect of the hard 
palate.

a.  True.
b.  False.
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