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ABSTRACT
Purpose: Subepithelial connective tissue grafts (SCTGs) are commonly performed for
the treatment of gingival recession due to their high predictability. This study evaluated
and histologically compared connective tissue grafts in terms of the presence of epithelial
remnants and composition of the tissue types that were present (epithelium, lamina propria,
and submucosa).
Methods: Ten patients underwent epithelium removal using 2 different techniques: the use
of a blade (group B) and through abrasion (group A). Twenty samples were collected and each
tissue type was analyzed histologically in terms of its area, thickness, and proportion of the
total area of the graft.
Results: In 4 samples (40%) from group B (n=10) and 2 samples (20%) from group A (n=10),
the presence of an epithelial remnant was observed, but the difference between the groups
was not statistically significant (P>0.05). Likewise, no statistically significant differences
were observed between the groups regarding the area, mean thickness, or proportion of the
total area for any of the tissue types (P>0.05).
Conclusions: Histologically, SCTGs did not show statistically significant differences in terms
of their tissue composition depending on whether they were separated from the epithelial
tissue by abrasion or by using a blade.
Keywords: Connective tissue; Epithelium; Gingival recession

INTRODUCTION
Periodontal plastic surgery is an important component of periodontal treatment [1]. Within
this category of surgery, root coverage procedures are not only performed for aesthetic
purposes, but also constitute an alternative technique to treat cervical injuries, eliminate
plaque-retentive factors, and improve dentin sensitivity [2,3].
Among the various surgical techniques suitable for the treatment of gingival recession,
subepithelial connective tissue grafts (SCTGs) are widely used for treating both single and
multiple recessions due to the relatively high predictability of root coverage [2,4-7].
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The harvest of SCTGs, which involves separation of the epithelial tissue from the connective
tissue, can be performed in different ways. One option is to raise a full- or partial-thickness
flap, and another is joint excision of the epithelium and connective tissue, with subsequent
separation of these closely-related tissues [2,4-6].
The areas of choice for SCTG harvest are the palate, the tuft of the maxilla, and edentulous
areas with sufficient tissue thickness. The most commonly used area is the palate, in
locations limited to positions distal from the canines to the first molar, due to its vascular
anatomy and distribution of tissue thickness [8,9].
The overall mean thickness of the palatal masticatory mucosa was found to be 3.83±0.58 mm
(range, 2.29–6.25 mm) [10]. On average, the tissues of interest for grafting techniques have
0.41-mm-thick epithelium [11] and 2- to 4-mm-thick lamina propria [12]. Fewer than 50% of
patients with mucogingival problems have an adequate fibrinous palatine thickness for the
removal of connective tissue by conventional techniques. In other cases, it is necessary to
remove epithelial tissue together with connective tissue, and subsequent de-epithelialization
is performed with a scalpel blade, a technique described by Bosco and Bosco [2,9]. In this
technique, a previously delimited portion of full-thickness tissue is removed and sectioned
outside the mouth with the use of a scalpel blade, thereby dividing the epithelial tissue from
the connective tissue. Then, the portion containing the epithelial tissue and a thin layer of
connective tissue is repositioned in the donor area [2].
Epithelial tissue can also be removed through abrasion, which is indicated for the removal
of melanic pigmentation in gingival tissue. In this technique, the goal is for the maximum
amount of epithelium to be removed under direct visualization. This procedure is done
using a high-speed diamond bur under abundant irrigation, until a bleeding surface is
visualized [13-15].
Some studies have presented histological evaluations of SCTGs. In 2003, Harris [16] analyzed
32 SCTGs, all removed by the technique of parallel incision, and a histological analysis
explored the presence or absence of epithelial remnants, the mean depth of the tissues
present in the graft, and the proportion of each tissue in relation to the total area of the graft.
In 80% of the grafts analyzed, the presence of an epithelial remnant was reported, and an
analysis of a wide range of parameters relating to the composition of the epithelial remnants
led to the conclusion that the connective tissue grafts collected and evaluated were uniform.
The importance of the epithelial remnant and its clinical impact has been studied by some
authors [4-6,17], who suggested that the presence of epithelial tissue in SCTGs may result
in the formation of epithelial cysts. In a 1999 study, Harris [18] also reported the possibility
that a groove could form between the SCTG and the tooth surface, hindering the process of
regeneration by the development of the epithelial remnant, which becomes continuous to the
outer layer of the epithelium.
There are no reports in the literature on the histological composition of SCTGs harvested
using different techniques, justifying the need for this novel study.
The objective of this split-mouth study was to conduct a histological evaluation and
comparison of 2 different ways of removing the epithelial tissue from SCTGs in terms of
the presence of epithelial remnants and the composition of the tissues present in the graft
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through an evaluation of the area, thickness, and proportion in relation to the total area of
the graft of each tissue type.

MATERIALS AND METHODS
This study was approved by the Ethics Committee in Research of the Pontifical Catholic
University of Paraná (PUCPR) (No. 1.601.764).
Ten patients were selected at the dental clinic of PUCPR who presented at least 2 teeth
in different hemiarches with gingival recession of ≥2 mm and no loss of interproximal
attachment, classified as RT1 according to Cairo et al. [19,20] Patients with systemic disease
and those who had detrimental oral habits were excluded from the study [21]. All the patients
signed a form indicating that they provided free and informed consent; this form contained
comprehensive information about this study.
The selected patients received instructions for oral hygiene and basic periodontal
treatment prior to the surgical procedures, including scaling and root planing [22]. Acetate
mouthguards with a thickness of 1.33 mm (Whiteness®, FGM, Joinville, Brazil) were also
produced and used in the postoperative period to improve patients' comfort.

Surgical procedures
SCTGs were removed from 2 regions of the palate in each patient, in the area between the
distal face of the canine and the maxillary first molar (a split-mouth design). A single surgeon
performed all surgical procedures. At one of the surgical sites, after removal of the SCTG,
de-epithelialization was performed by using a scalpel blade, as described by Bosco and
Bosco [2]. At the other surgical site, de-epithelialization was performed using the abrasion
technique, rapidly followed by removal of the SCTG [14]. Both procedures were performed
in the same session in order to avoid carrying out 2 separate operations; this aspect of the
protocol also had the methodological advantage of enabling the comparison of 2 samples
collected from each patient at the same time.
The samples were classified according to the technique used to remove the epithelial tissue
from the SCTG: 1) B: blade; 2) A: abrasion.
The recipient site was prepared by prior root scaling and scraping of the involved tooth using
a #7–8 periodontal curette (Hu-Friedy, Chicago, IL, USA). Local anesthesia was performed
at the surgical sites using an anesthetic with a vasoconstrictor agent at a concentration of
1:100,000 (Mepiadre 100, DFL, Rio de Janeiro, Brazil) [2]. With the aid of a No. 15 scalpel
blade, an intrasulcular incision was made, keeping the papillae intact and creating an
envelope in the tissue surrounding the root surface that was the recipient area of the SCTG
[6]. Incisions were made using a No. 15 blade at in the donor site, delimiting the area of the
graft to be harvest [2] and also to facilitate a clear view in procedures using the abrasion
technique [14]. The dimensions of the donor area were measured using a millimeter
periodontal probe (Hu-Friedy) as shown in Figure 1A.
After the incisions were made, in the procedures where the de-epithelialization was
performed with a blade, the full- or partial-thickness flap was raised and removed from the
palate, and care was taken to maintain a uniform thickness of the SCTG (Figure 1B). The
https://jpis.org
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A

B

C

Figure 1. (A) Use of a millimeter periodontal probe to determine the dimensions of the tissue in the donor area. (B) Flap containing epithelial tissue, connective
tissue, and submucosal tissue being removed from the donor area. Care was taken to maintain a uniform thickness of the graft and to keep the periosteum as
intact as possible. (C) Use of a No. 11 blade to separate the epithelial tissue from the connective tissue.

graft was then sectioned using a No. 11 scalpel blade (Swann-Morton, Sheffield, UK) outside
the oral environment and on the sterile field to separate the epithelial tissue from the SCTG
[2], as shown in Figure 1C. Observation was used to determine whether the extent of deepithelization was sufficient.
In the de-epithelialization procedures performed using the abrasion technique [14] a highspeed diamond bur (3053 FG, KG Sorensen, Cotia, Brazil) and abundant irrigation were
used, with careful handling to ensure that the epithelium was removed evenly. The graft
thickness was standardized according to clinical parameters (namely, visualization of a
uniform and bleeding surface; Figure 2) indicating total removal of the epithelium. In regions
that appeared to contain only connective tissue, the graft was incised with the aid of a No. 11
blade and removed from the donor area. This standardization was efficient, as shown by the
absence of any statistically significant differences in the thickness of the grafts.
For hemostasis of the donor areas, bismuth subgallate [23] was used intraoperatively. In
addition, an acetate mouthguard was produced for the patient to use in the postoperative
period, in order to ensure utmost comfort.
The size of the SCTGs removed was sufficient to carry out root coverage (Figure 3A) and to
obtain a sample of the graft, measuring 3 mm in width and 10 mm in length (Figure 3B), for

A

B

Figure 2. (A) Diamond bur used in the abrasion procedure. The flat structure aids in the removal of the epithelial
tissue. (B) Removal of the epithelial tissue using a high-speed diamond-tip drill and abundant irrigation.
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A

B

Figure 3. (A) SCTG removed. (B) SCTG, measuring 10 mm in length and 3 mm in width, with the 14 standardized
measurements to be used in the histological analysis.
SCTG: subepithelial connective tissue graft.

histological processing. In order to standardize the edge of the SCTG at which histological
sections were made, a small incision was performed on the opposite side of that used for
histology. The side of the graft chosen for the histological sections was the length of a long
axis pointing to the patient's teeth in order to palatal tissue with a composition closer to that
of gingival tissue, with a relatively high quantity of collagen fibers and a relatively low content
of glandular and fat tissue (Figure 4).
SCTGs with standardized dimensions for histological analysis were placed in a 10% formalin
solution and sent for histological processing [16]. The portion of the graft used for root
coverage was positioned in the envelope created previously in the recipient area. Digital
compression was performed with gauze to stem the bleeding and to stabilize the SCTG [2].

3 mm

*

10 mm

Figure 4. Schematic drawing showing the portion of the graft with the standardized measurements for use in the
histological analysis. The section was obtained along the long axis of the graft with the region of choice facing
the teeth of the patient. To identify the edge to be used for histology, a small incision (*) was performed on the
opposite edge.
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The SCTG was stabilized by suturing (Mononylon Ethicon, Johnson & Johnson, São Paulo,
Brazil), which was maintained for 7 days.
As systemic postoperative medication, 750 mg of paracetamol was administered every 6
hours for 3 days. For local use, 0.12% chlorhexidine digluconate mouthwash was prescribed
(Periogard®, Colgate-Palmolive, São Paulo, Brazil) for use every 12 hours for 4 weeks [2].

Histological analysis
All the steps involved in processing the samples for histological analysis were performed at
the Laboratory of Experimental Pathology of PUCPR.
The SCTG samples removed from the palate were fixed in 10% formalin solution for 24 hours,
processed, and embedded in paraffin. Histological sections with a thickness of 4 µm were
made in the direction of the long axis of the specimen, facing the teeth of the patient. The
sections were stained with hematoxylin and eosin.
The slides obtained were digitalized using the ZEN 2.3 Lite Program (ZEISS Microscope
Software ZEN Lite, ZEISS, Oberkochen, Germany) in 3% of a ×20 lens. The images were
analyzed using the Image Pro Plus 4.5 program (Media Cybernetics, Inc., Silver Spring, MD,
USA) (Figure 5). The following parameters were measured:
1) The presence of an epithelial remnant, through direct visualization of present epithelial
tissue.
2) Thickness of the epithelium, lamina propria, and submucosal tissue when present,
through measurements at 5 points using the “grid mask” and “measurements” tools. The
mean value of the 5 measurements was obtained for each of the tissue types.
3) The area of epithelium, lamina propria, and submucosal tissue present, through semiautomated segmentation in which the proportion of each tissue type was calculated in
relation to the total area of the sample.

Statistical analysis
SPSS version 23.0 (IBM Corp., Armonk, NY, USA) was used for all statistical analyses.
To evaluate the reproducibility of the variables, the measurements were carried out at 2
distinct times. The Dahlberg error for the variables of this study was consistently lower
than 0.1%, indicating reliable reproducibility of the measurements. The Student's t-test for
paired samples indicated no statistically significant difference between the mean values of

L1

L2
L3

L4
L5
PG1

PG3 L6
L7

L8
L9

PG2

Figure 5. Histological image of a sample from group A analyzed in the Image Pro Plus 4.5 program, where tools
were used to make measurements of the studied variables (3% of a ×20 lens).
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the variables between the time points, confirming the absence of systematic error in the
measurements.
To compare the samples in terms of the presence of epithelial remnants between groups A
and B, the Z test for differences between 2 proportions was applied. In order to determine
whether the mean values of the variables differed according to the technique employed, the
Kolmogorov-Smirnov test of normality and the Levene test for homogeneity of variance were
applied. For variables presenting a normal distribution, the parametric Student's t-test for
independent samples was applied. For variables that did not present a normal distribution,
the non-parametric Mann-Whitney U test for independent samples was used. In the variables
where the Student's t-test was applied for independent samples and the Levene test showed
heterogeneous variance, the Student's t-test for independent samples was used with the AspenWelch correction for degrees of freedom. For all the tests, the significance level was set at 5%.

RESULTS
Presence of epithelial remnants
In group A (Figure 6) (n=10), the presence of an epithelial remnant was observed in 2 samples
(20%), while in group B (n=10), 4 samples (40%) showed an epithelial remnant (Figure 7). When
the 2 groups were compared, no statistically significant difference was observed (Table 1).

Area
No statistically significant differences between the groups were found in the mean area of all
3 tissue types (epithelium, lamina propria and, submucosa) (Table 2).

A

*

B
Figure 6. (A) Histological section of a sample from group B where no epithelial remnant was present (hematoxylin
and eosin staining; 3% of a ×20 lens). (B) Histological section of a sample from group B where an epithelial
remnant was present (*) (hematoxylin and eosin staining; 3% of a ×20 lens).
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Table 1. Comparison of the presence of epithelial remnants (n=10)
Epithelial remnants/groups
A
Present
0.2
A: abrasion group, B: blade group.
a)
P>0.05; no differences were statistically significant.
Table 2. Composition of grafts
Variables/groups

Percentage
B
0.4

Mean±SD

Comparison Z test (P)a)
0.3291

Comparison (P)a)
A×B

A
B
Area (µm)
Epitheliumb)
178,530.48±401,796.64
358,477.52±659,362.91
0.4016
Lamina propriac)
5,408,353.06±2,840,089.36 5,130,190.34±4,108,865.96
0.8622
Submucosad)
12,788,713.8±6,512,778.42 14,976,448.30±3,779,002.84
0.3733
Mean thickness (µm)
Epitheliumb)
22.66±59.45
38.43±63.46
0.3053
Lamina propriac)
539.94±241.82
591.55±385.14
0.7238
Submucosac)
1,288.14±752.56
1,714.04±478.61
0.1484
Proportion in relation to the total area (%)
Epitheliumb)
1.04±2.25
1.70±2.77
0.4016
Lamina propriac)
32.50±20.27
24.35±14.16
0.3108
Submucosac)
66.40±20.98
73.96±15.58
0.3754
A: abrasion group, B: blade group, SD: standard deviation.
a)
P>0.05; no differences were statistically significant; b)Mann-Whitney U test; c)Student's t-test; d)Student's t-test
with Aspen-Welch error correction.

A

*

*

B
Figure 7. (A) Histological section of a sample from group A where no epithelial remnant was present (hematoxylin
and eosin staining; 3% of a ×20 lens). (B) Histological section of a sample from group A an epithelial remnant was
present (*) (hematoxylin and eosin staining; 3% of a ×20 lens).

Mean thickness
The mean thickness based on the 5 measurements performed for each of the tissues was
calculated. No statistically significant differences between the groups were found for any of
the 3 tissue types (Table 2).
https://jpis.org
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Proportion in relation to the total area
The proportion of epithelium, lamina propria, and submucosal tissue relative to the total area
of the graft was calculated. No statistically significant differences were observed between
groups A and B for all 3 tissue types evaluated (Table 2).
Regarding graft composition, the largest area, average depth, and proportion in relation to
the total area was found for the submucosa, followed by the lamina propria and epithelium.

DISCUSSION
This study demonstrated no statistically significant histological differences between the 2
techniques (abrasion and blade) of removing epithelial tissue, and when the tissue types
constituting the SCTGs were evaluated, the area and thickness of each tissue type were

not
significantly different between groups A and B.
The presence of an epithelial remnant was histologically observed in some samples from both
groups evaluated, but without a statistically significant difference between the groups. The
mean thickness of the epithelial tissue of the palate is 0.41 mm [11]. For both techniques, the
depth of epithelial removal is under visual control [2,14], and in groups A and B, the mean
thickness of the epithelial remnants was 0.02±0.04 mm and 0.04±0.06 mm, respectively
(note that the values in Table 2 are in micrometers). Although histological evaluations were
performed in this study, the findings are of important clinical relevance as they reflect different
techniques that were performed in surgical procedures in the selected patients. Some authors
have suggested that the presence of an epithelial remnant can have a meaningful clinical
impact because it possibly results in the formation of cysts [15,24,25] or halts the process of
periodontal regeneration through development of the remnant in epithelial invaginations [17].
Wei described the formation of a persistent bulky tissue with a thick white discharge after an
SCTG procedure [26], and Vastardis presented 3 cases of abscess formation [27]. However,
several authors have evaluated the presence of epithelial remnants (and even the presence of all
the epithelial tissue) in SCTGs, and reported that there were no clinical differences [4-6,17]. It
is suggested that future studies should also evaluate the clinical parameters of the 2 techniques,
including whether cyst formation occurs in cases with an epithelial remnant, in order to
compare such data with the histological findings.
The main purpose of SCTGs is to increase the predictability of root coverage, bringing longterm stability and preventing relapse through transformation of the gingival biotype [28,29].
In this study, when the composition of the grafts was evaluated in terms of the thickness,
area, and proportion in relation to the total area of each tissue type, the values varied
considerably.
Few studies have assessed the composition of SCTGs. In a 2003 study by Harris [16], only a
single technique for SCTG removal was used, which makes it very useful for a comparative
study using 2 different techniques.
Zucchelli [9] reported that the technique of graft removal with diamond drill deepithelialization was considered more difficult both surgically and biologically due to
bleeding and difficult visualization. Furthermore, superficial tissue necrosis may occur when
rotating instruments are used, impairing the vascular exchange between the connective
https://jpis.org
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tissue and the flap. This finding was not observed in any of the samples of this study. In
addition, in the present study, another type of drill was used (a flat diamond bur with a
thickness of 2 mm), which allowed greater uniformity in epithelial removal. Using this drill in
combination with abundant irrigation resulted in easy visualization of the operative field.
Although a greater amount of connective tissue would be expected without the presence of
epithelial remnants [17] and submucosa [30], Harris [16] found a broad range of results, with
no statistical significance, in a histological evaluation of the thickness, area, and proportion
in relation to the total area of SCTGs of each tissue type in procedures performed using
parallel incision; those results therefore agree with the findings of this study. In addition,
in all the grafts performed by Harris (n=32), root coverage was obtained without reports of
unfavorable clinical findings [16].
As there was no statistically significant difference between the techniques, the abrasion
technique may be preferable because it is technically easier, requires less training, and is
more flexible as a procedure. Epithelial removal with a blade, as described by Bosco and
Bosco [2], is technically more difficult in our experience because it involves an incision
outside the buccal region n unstable soft tissue, making it challenging for the incision to be
performed precisely, in contrast with Zucchelli's report [16].
In conclusion, in a histological evaluation of SCTGs in which the epithelial tissue was
separated by the abrasion and blade techniques, for all the variables studied, no significant
differences were observed in the composition of the SCTGs.

REFERENCES
1. Miller PD. Regenerative and reconstrutive periodontal plastic surgery. Dent Clin North Am 1988;32:287-306.
PUBMED

2. Bosco AF, Bosco JM. An alternative technique to the harvesting of a connective tissue graft from a thin
palate: enhanced wound healing. Int J Periodontics Restorative Dent 2007;27:133-9.
PUBMED

3. Lafzi A, Faramarzi M, Shirmohammadi A, Behrozian A, Kashefimehr A, Khashabi E. Subepithelial
connective tissue graft with and without the use of plasma rich in growth factors for treating root
exposure. J Periodontal Implant Sci 2012;42:196-203.
PUBMED | CROSSREF

4. Langer B, Langer L. Subepithelial connective tissue graft technique for root coverage. J Periodontol
1985;56:715-20.
PUBMED | CROSSREF

5. Bruno JF. Connective tissue graft technique assuring wide root coverage. Int J Periodontics Restorative
Dent 1994;14:126-37.
PUBMED

6. Raetzke PB. Covering localized areas of root exposure employing the “envelope” technique. J Periodontol
1985;56:397-402.
PUBMED | CROSSREF

7. Harris RJ. The connective tissue and partial thickness double pedicle graft: a predictable method of
obtaining root coverage. J Periodontol 1992;63:477-86.
PUBMED | CROSSREF

8. Rasperini G, Silvestri M, Schenk RK, Nevins ML. Clinical and histologic evaluation of human gingival
recession treated with a subepithelial connective tissue graft and enamel matrix derivative (Emdogain): a
case report. Int J Periodontics Restorative Dent 2000;20:269-75.
PUBMED

9. Zucchelli G. Cirurgia estética mucogengival. São Paulo: Quintessence; 2012.

https://jpis.org

https://doi.org/10.5051/jpis.2020.50.1.2

11

Surgeries of subepithelial connective tissue graft

10. Song JE, Um YJ, Kim CS, Choi SH, Cho KS, Kim CK, et al. Thickness of posterior palatal masticatory
mucosa: the use of computerized tomography. J Periodontol 2008;79:406-12.
PUBMED | CROSSREF

11. Cho KH, Yu SK, Lee MH, Lee DS, Kim HJ. Histological assessment of the palatal mucosa and greater
palatine artery with reference to subepithelial connective tissue grafting. Anat Cell Biol 2013;46:171-6.
PUBMED | CROSSREF

12. Reiser GM, Bruno JF, Mahan PE, Larkin LH. The subepithelial connective tissue graft palatal donor site:
anatomic considerations for surgeons. Int J Periodontics Restorative Dent 1996;16:130-7.
PUBMED

13. Pontes AE, Pontes CC, Souza SL, Novaes AB Jr, Grisi MF, Taba M Jr. Evaluation of the efficacy of the acellular
dermal matrix allograft with partial thickness flap in the elimination of gingival melanin pigmentation. A
comparative clinical study with 12 months of follow-up. J Esthet Restor Dent 2006;18:135-43.
PUBMED | CROSSREF

14. Farnoosh AA. Treatment of gingival pigmentation and discoloration for esthetic purposes. Int J
Periodontics Restorative Dent 1990;10:312-9.
PUBMED

15. Perlmutter S, Tal H. Repigmentation of the gingiva following surgical injury. J Periodontol 1986;57:48-50.
PUBMED | CROSSREF

16. Harris RJ. Histologic evaluation of connective tissue grafts in humans. Int J Periodontics Restorative Dent
2003;23:575-83.
PUBMED

17. Ouhayoun JP, Khattab R, Serfaty R, Feghaly-Assaly M, Sawaf MH. Chemically separated connective tissue
grafts: clinical application and histological evaluation. J Periodontol 1993;64:734-8.
PUBMED | CROSSREF

18. Harris RJ. Successful root coverage: a human histologic evaluation of a case. Int J Periodontics Restorative
Dent 1999;19:439-47.
PUBMED

19. Cairo F, Nieri M, Cincinelli S, Mervelt J, Pagliaro U. The interproximal clinical attachment level to classify
gingival recessions and predict root coverage outcomes: an explorative and reliability study. J Clin
Periodontol 2011;38:661-6.
PUBMED | CROSSREF

20. Jepsen S, Caton JG, Albandar JM, Bissada NF, Bouchard P, Cortellini P, et al. Periodontal manifestations
of systemic diseases and developmental and acquired conditions: consensus report of workgroup 3 of the
2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions. J
Clin Periodontol 2018;45 Suppl 20:S219-29.
PUBMED | CROSSREF

21. Deliberador TM, Santos FR, Bosco AF, Furlaneto FA, Messora MR, Giovanini AF, et al. Simultaneous
application of combination of three surgical techniques for treatment of gingival recession: a case report.
Bull Tokyo Dent Coll 2010;51:201-5.
PUBMED | CROSSREF

22. Deliberador TM, Bosco AF, Martins TM, Nagata MJ. Treatment of gingival recessions associated to cervical
abrasion lesions with subepithelial connective tissue graft: a case report. Eur J Dent 2009;3:318-23.
PUBMED | CROSSREF

23. Kim SH, Grein RL, Tramontina VA. Use of bismuth subgallate as a hemostatic agent in periodontal
surgery. JBC J Bras Clin Odontol Integr 1997;1:31-4.
24. Fletcher P, Saito H, Tarnow D, Brown M. Cyst in alveolar mucosa adjacent to a dental implant following
connective tissue grafting for ridge augmentation. Clin Adv Periodontics 2011;1:34-9.
CROSSREF

25. de Castro LA, Vêncio EF, Mendonça EF. Epithelial inclusion cyst after free gingival graft: a case report. Int
J Periodontics Restorative Dent 2007;27:465-9.
PUBMED

26. Wei PC, Geivelis M. A gingival cul-de-sac following a root coverage procedure with a subepithelial
connective tissue submerged graft. J Periodontol 2003;74:1376-80.
PUBMED | CROSSREF

27. Vastardis S, Yukna RA. Gingival/soft tissue abscess following subepithelial connective tissue graft for root
coverage: report of three cases. J Periodontol 2003;74:1676-81.
PUBMED | CROSSREF

28. Wennström JL. Mucogingival therapy. Ann Periodontol 1996;1:671-701.
PUBMED | CROSSREF

https://jpis.org

https://doi.org/10.5051/jpis.2020.50.1.2

12

Surgeries of subepithelial connective tissue graft

29. Kim HJ, Chang H, Kim S, Seol YJ, Kim HI. Periodontal biotype modification using a volume-stable
collagen matrix and autogenous subepithelial connective tissue graft for the treatment of gingival
recession: a case series. J Periodontal Implant Sci 2018;48:395-404.
PUBMED | CROSSREF

30. Sullivan HC, Atkins JH. Free autogenous gingival grafts. I. Principles of successful grafting. Periodontics
1968;6:121-9.
PUBMED

https://jpis.org

https://doi.org/10.5051/jpis.2020.50.1.2

13

