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ABSTRACT
Background: Gingival biotype used to describe the thickness of the gingiva in the facio-

palatal dimension, and it mainly refers to the quality of the soft tissue profile surrounding the teeth. 
The current study was designed to compare the effect of amniotic membrane and Subepithelial 
connective tissue graft in the management of thin gingival biotype.

Subjects and methods: 20 Subjects with thin gingival biotype in lower anterior area randomly 
assigned into two equal groups using Vestibular Incision subperiosteal Tunnel Access (VISTA) 
technique, Group (A) including ten subjects with Subepithelial connective tissue graft (SCTG) 
was inserted through subperiosteal tunnel to cover the gingiva of lower incisors area. Group 
(B) including ten subjects with cryopreserved amniotic membrane (AM) was inserted through 
subperiosteal tunnel covered the gingiva of lower incisors area.  Following parameters were 
evaluated before treatment (baseline), after three and six months post operative:  Plaque index 
(PI), gingival index (BI), Probing depth (PD), Width of keratinized tissue (WKT) and thickness of 
keratinized tissue (TKT).

Results : Both group A and group B showed significant improvement regarding all clinical 
parameters, from baseline to six months except in WKT. There was significant improvement 
regarding TKT in SCTG group compared to AM group at 6 months interval.

Conclusion:  Both SCTG and AM show clinical improvement in management of thin gingival 
biotype. There was a significant improvement regarding TKT in SCTG group compared to AM 
group at 6 months interval.

KEYWORDS: Thin biotype, Amniotic membrane, Subepithelial connective tissue graft, 
VISTA technique.
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INTRODUCTION 

Thin gingival biotype is a common risk factor for 
gingival and periodontal diseases as sever alveolar 
bone resorption in the apical and lingual directions 
are more possibly  to occur during  the remodeling 
process after tooth extraction (1). Thin gingival 
biotypes are fine, greatly scalloped, and translucent 
in appearance. The tissue appears delicate, friable 
with a small band of the attached gingiva. The 
underlying bone; is thin and fenestrations or 
dehiscence may be present (2).

 Moreover, much of responsibility  has also been 
placed on the soft tissue biotype and its effect either 
as an etiological or modifying factor leading to 
recession (3).

Treatment modalities for thin gingival biotypes 
include subepithelial connective  tissue  graft 
(SCTG) with different  variations demonstrated 
with highest success rates and greatest amount 
of predictability (4). This  technique was firstly 
described by Langer and  Langer in 1985 and has 
had numerous  variations in the surgical technique 
described since(5).

SCTG has been broadly  used for increasing the 
width and thickness of keratinized gingiva around 
natural teeth or dental implants to withstand forces 
and  prevent or mange recession (6). nevertheless, 
an extra surgical site for harvesting the graft is 
accompanied with pain, morbidity, and maybe 
imperfected quality or little amount of the tissue 
restrict their use. To avoid these difficulties, 
different alternatives have been developed for soft 
tissue augmentation (7).

Amniotic membrane(AM)  or amnion, which is 
the most internal layer of human placenta , consists 
of thick layer of basement membrane, and an 
avascular  stromal  matrix. It has been used for a 
long time with high success rate in different types 
of surgeries. (8). Several properties of AM permit its 
use in the management of burns and ocular surgery. 
These include encouragement of epithelialization, 

Anti-scarring effect, Anti-inflammatory effect, 
Presence of growth factor, Expression of stem cell 
markers (9,10,11). 

In addition, AM has many applications in 
periodontics. It has a good result in increasing the 
thickness of the soft tissue, management of gingival 
recession and increasing the attached gingiva with 
excellent outcomes in terms of texture and color 
matching. Also, it act as a barrier in cases of intra 
bony defects and furcation involvement  (12,13).

In vestibular incision subperiosteal tunnel access 
technique ( VISTA ), the incision is made in the 
vestibule where an access to the underlying alveolar 
bone , root dehiscence and the entire region can be 
achieved by single incision. this vestibular incision 
reduces the trauma of the soft tissue around the 
teeth. To reduce the tension of the gingival margin 
during coronal movement of the tissue; a careful 
subperiosteal dissection is must. Also, VISTA 
technique can maintain the integrity of interdental 
papillae while by avoiding its reflection (14).

Hence, The present study was carried out to 
compare subepithelial connective tissue graft and 
amniotic membrane clinically in management of 
thin gingival biotype using VISTA technique.

SUBJECTS AND METHODS

This study was conducted on total of 20 subjects 
with thin gingival biotype in the lower anterior 
area that were randomly divided by using toss coin 
into two equal groups Group (1) using SCTG and 
Group (2) using AM. The subjects were selected 
from the outpatient clinic of the oral medicine, Oral 
diagnosis, and Periodontology Department, Faculty 
of Dentistry- Minia University.

Sample size calculation:

A power analysis was designed to have 
appropriate power to apply a statistical test of the 
null hypothesis that there is no difference would 
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be found in clinical parameters between the two 
groups. By adopting an alpha level of (0.05) a beta 
of (0.2) i.e. power=85% and an effect size (d) of 
(1.5117587), the predicted sample size (n) was a 
total of (9) samples and 10% from total sample size 
was added to adjust for follow up loss. So, the final 
total sample size was 10 for each group with total 20 
cases for the whole study. Sample size calculation 
was performed using G*Power version 3.1.9.7 (15).

Ethical regulations:

The complete treatment plan including detailed 
steps, risks, and expected results was explained 
to all participants and their full signed consent 
was obtained before entry into the research. The 
study complied with the rules of the International 
Conference on Harmonization Good Clinical 
Practice Guidelines and the Declaration of Helsinki. 
The research was agreed by the research ethics 
committee of the Faculty of Dentistry- Minia 
University No. (674) on twenty-seven of December 
2022.

Subject selection: 

Age of selected subjects of both sexes ranged 
from 25-48 years old. Subjects exhibited signs of 
thin gingival biotype (Thickness less than 1.5 mm 
according to Claffey and Shanley definition) (16). 
The subjects were free from any systemic diseases 
according to questionnaire dental modification 
of Cornell index and had not undergone any type 
of periodontal treatment six months before the 
first examination. on the other hand, cases with 
recession, pregnant , lactating females, and smokers 
were excluded from the research . 

Treatment steps: 

• All subjects underwent phase I therapy including  
full mouth mechanical debridement , supra and 
sub-gingival scaling and root planing using. 
All subjects were directed for oral hygiene 
measures and chemical plaque control by using 

Chlorhexidine mouthwash HCL 0.12% (Hexitol 
mouth wash -the Arab Drug company-Cairo-
Egypt),twice daily for 14 days.  All subjects 
were reevaluated two weeks after first  treatment, 
and the subjects were randomly divided into 
two equal groups each one  have 10 subjects 
Group (1) using Subepithelial connective tissue 
graft.  Group (2) using cryopreserved amniotic 
membrane. 

• For standardization of assessments, preoperative 
impression was taken for all subjects for making 
a vacuum stent with holes represent the specific 
area where the measurement of thickness and 
width of keratinized tissue were taken Fig (1). 

• The operative area was anesthetized by using 
2% lignocaine HCl with adrenaline (1:2,00,000) 
using infiltration techniques in lower anterior 
area. 

• The VISTA technique using VISTA 
TUNNELING KIT (ARTMAN instruments, 
USA) was started with a small access incision 
through the periosteum in the vestibule mesial to 
canine area at side which need to be augmented. 
the tunnel was made subperiosteally by inserting 
the different shape  periosteal elevators of the 
kit between bone and the periosteum through 
the incision which provided access to the entire 
area Fig (2). 

• For Group (1), SCTG was obtained by incision 
made between the distal aspect of the first mo-
lar and the distal aspect of the first  premolar 
and with  single incision technique as given by 
Hürzeler  and Weng in  1999 (17). A SCTG with 
even thickness was harvested, shaped for graft-
ing while the donor site was sutured  using non 
resorbable 4 - 0 black silk suture. SCTG was 
inserted through subperiosteal tunnel to aug-
ment the lower anterior area and sutured from 
both terminal ends using 6-0 SUTURE - Vicryl 
(PGA) – Egysorb, Egypt Fig 3 (A, B & C).  
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• For Group (2), cryopreserved amniotic 
membrane (Cell tiusse bank. El-kasr-Aliniy, 
Cairo university) was removed from the carrier 
(nitro cellulose paper) with epithelial side up 
and washed with saline before application. 
Then it was inserted through subperiosteal 
tunnel carefully to cover and augment the lower 
incisors area and sutured from both terminal 
ends using 6-0 suture- (Vicryl (PGA)–Egysorb, 
Egypt) Fig 4 (A & B).

Clinical evaluation:

regular assessment visits were done for all 
subjects at baseline (before surgery), three and six 
months post operative. The clinical measurements 
include plaque index (PI), gingival index (GI), 
Probing depth (PD), Width of keratinized tissue 
(WKT), and thickness of keratinized tissue (TKT).

Statistical Analysis:

All clinical readings were recorded for statistical 
analysis. The mean and standard deviations were 
calculated for the required assessment durations. 
For the intragroup comparisons paired t-test was 
used while for intergroup comparisons independent 
t-test was used. 

RESULTS 

Both group A and group B showed significant 
improvement regarding all clinical parameters, 
from baseline to six months except in WKT, there 
was no statistically significant improvement in 

Fig. (1) using Vacuum stent for measurement of TKT.

Fig. (3) A) single incision technique. B) SCTG with even 
thickness. C) SCTG insertion through subperiosteal 
tunnel. 

Fig. (2) VISTA approach using VISTA TUNNELING KIT

Fig. (4) A) Cryopreserved amniotic membrane removal from 
the nitro cellulose carrier. B) A.M insertion through 
subperiosteal tunnel.
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both groups from base line to 6 months after 
surgery. Comparison of all clinical parameters for 
both groups from base line to 6 months including 
the mean and standard deviation is represented in 
Table (1). Upon comparing the results of SCTG 
group with AM group, no statistical significance 
changes were detected in all parameters except 
TKT. A significant improvement regarding TKT 
in SCTG group (1.78±.13) was found compared to 
AM group (1.45±.28) at six months interval (Fig.5).

TABLE (1) Shows Comparison of all clinical 
parameters for both groups from base line 
to 6 months.

Clinical 
Parameters

Group (1) 
SCTG

Group (2)  
AM

p-value

Plaque index
PI 0
PI 3
PI 6

1.4±0.5
0.8±0.4
0.6±0.3

1.5±0.4
0.9±0.3
0.7±0.2

0.656
0.463
0.565

Gingival index
GI 0 
GI 3
GI 6

1.35±0.47
0.73±0.22
0.33±0.11

1.39±0.49
0.79±0.26
0.39±0.13

0.852
0.596
0.304

Probing depth 
PD 0
PD 3
PD 6

1.75±0.46
1.39±0.29
1.10±0.33

1.75±0.53
1.27±0.34
1.0±.039

1.000
0.416
0.548

Thickness of KT 
TKT 0
TKT 3
TKT 6

1.22±0.19
1.56±0.09
1.78±0.13

1.32±0.26
1.40±0.25
1.45±0.28

0.344
0.083
0.004*

Width of KT 
WKT 0 
WKT 3
WKT 6

4.31±0.67
4.32±0.66
4.35±0.66

4.41±0.51
4.41±0.50
4.44±0.52

0.714
0.709
0.765

P-value <0.001* (significant)

Fig. (5) Comparison of Thickness of Keratinized tissue 
parameter preoperative ,3 and 6 months post-surgery at 
group l (AM) group II (SCTG)

Fig. (6) Group 1 (SCTG group) A) Before surgery B) after 6 
months 

Fig. (7) Group 2 (AM group) A) Before surgery  B) after 6 
months
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DISCUSSION

The final esthetic results affected by the gingival 
biotype. So, it is important for the operator to 
recognize the gingival biotype and to change the 
thin to a thick biotype (18).

Gingival thickness is a convincing factor of 
the results of periodontal surgeries. According to 
different studies, thick biotype has a better results 
after periodontal therapy. It is possibly related to 
increased blood supply, considerable perfusion with 
oxygen, loss of toxic products, immune response, 
and growth factor migration. So, thick gingival 
biotype is necessary for enhancing the results of 
surgical therapy (19). Thick tissue biotype composed 
of flat soft tissue and thick dense bony architecture 
and with great amount of attachment, which make 
the tissue more resistant to gingival recession, on the 
other hand, recession, bleeding, and inflammation 
are common in thin tissue biotype which is delicate 
with highly soft scalloped tissue and thin bony 
architecture(20).

The present study was carried out to compare 
subepithelial connective tissue graft and amniotic 
membrane clinically in management of thin 
gingival biotype using VISTA technique. The 
study comprised two groups: Group (1) In which 
10 subjects with thin gingival biotype in the lower 
anterior area were augmented using Subepithelial 
connective tissue graft.  Group (2) In which 10 
subjects with thin gingival biotype in the lower 
anterior area were augmented using cryopreserved 
amniotic membrane. 

The target of using VISTA technique; is providing 
adequate blood supply and also it is consider as a 
minimally invasive technique (21). 

Although ,both groups showed an significant 
improvement regarding most of clinical parameters 
from baseline to six months, the present study did not 
reveal any significant differences regarding Width of 
keratinized tissue between the two treatment groups, 

or in the same group from base line to 6 months. This 
may be related to the technique used as no coronally 
advancement for the flap were done or the number 
of the sample size. Also, VISTA technique dose not 
result in increase of the keratinized gingiva , or the 
gingival thickness by itself (22). Contrary to these 
findings Bukkapatnam et al., in 2021 found gain 
in the keratinized gingival width with an increase 
in the gingival thickness when they treat gingival 
recession with SCTG (22).

Regarding AM group, the statistically significant 
improvement of clinical readings from  baseline  to 
six months is probably because the matrix of hu-
man amniotic membrane contains abundant growth 
factors and proteins like keratinocyte growth factor, 
basic fibroblast growth factor, transforming growth 
factor-beta, nidogen growth factor, epidermal de-
rived growth factor, collagen types I, III, IV, V, VI, 
and laminin-5. These growth factors provide a bio-
active matrix to facilitate, accelerate wound healing, 
and provide a natural healing environment (23, 24, 25).       

There was a significant increase in the mean of  
TKG by 0.56 mm in SCTG group and 0.13 mm in 
AM group after 6 months. It was in accordance with 
the study made by Kothiwale. (26). On the other hand, 
our results were in contrary to the study made by 
Rehan et al. who found insignificant results after  18 
months follow up period  after using AM (27).

The significant improvement regarding TKT in 
SCTG group compared to AM group since CTG has 
the genetic message for keratinizing the overlying 
epithelium (28).  So, SCTG is the most effective 
method to achieve the predictable outcome with 
a great level of esthetics and extremely stable 
outcomes thus this procedure is the gold standard 
while evaluating the effectiveness of other 
techniques (29). Our results were in accordance with 
Park, et.al 2023, who had a successful periodontal 
phenotype modification achieved when a combined 
procedure using a subepithelial connective tissue 
graft with bone graft substitutes in the mandibular 
incisors after orthodontic treatment (30).
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CONCLUSION

Both group A and group B showed significant 
improvement regarding all clinical parameters, 
from baseline to six months except in WKT While 
there was significant improvement regarding TKT 
in SCTG group compared to AM group at 6 months 
interval. Hence, SCTG can still be considered the 
gold standard for biotype modifiers. 

RECOMMENDATIONS

Further long-term clinical trials with larger 
sample size, also, histopathologic studies are 
recommended to detect the effectiveness of the 
Amniotic membrane.

Conflict of Interest: no conflict of interest.

REFERENCE
1. KAN, J. Y., RUNGCHARASSAENG, K., MORIMOTO, 

T. & LOZADA, J. (2009). Facial gingival tissue stability 
after connective tissue graft with single immediate tooth 
replacement in the esthetic zone: consecutive case report. 
Journal of Oral and Maxillofacial Surgery, 67, 40-48.

2. ABRAHAM, S. & ATHIRA, P. (2015). Correlation of 
gingival tissue biotypes with age, gender and tooth mor-
phology: a cross sectional study using probe transparency 
method. IOSR J Dent Med Sci, 14, 64-9.

3. Kao RT, Pasquinelli K. (2002). Thick vs. thin gingival tis-
sue: a key determinant in tissue response to disease and 
restorative treatment. J Calif Dent Assoc.; 30: 521-6.

4. Bouchard P, Malet J, Borghetti A. (2000).  Decision mak-
ing in aesthetics: Root coverage revisited. Periodontol. 
2001;27:97-120.

5. Langer B, Langer L. (1985). Subepithelial connective tis-
sue graft technique for root coverage. J Periodontol.; 56: 
715-20.

6. Karthikeyan, B.V., et al., (2016) The versatile subepithe-
lial connective tissue graft: a literature update. Gen Dent. 
64(6): p. e28-e33.

7. Lai, P.-C., D. Katwal, and H. (2019). Greenwell, Allografts 
and Xenografts for Periodontal Plastic Surgical Proce-
dures. Current Oral Health Reports,. 6(3): p. 218-229.

8. Kao, R. T., Fagan, M. C. & Conte, (2008). Thick vs. thin 
gingival biotypes: a key determinant in treatment planning 
for dental implants. G. J. J. J. O. T. C. D. A 36, 193-198.

9. Kobayashi, A., Sugiyama, K., Li, W., Tseng. I. (2008). In 
vivo laser confocal microscopy findings of cryopreserved 
and fresh human amniotic membrane. Lasers & Retina S. 
C. J. O. S 39, 312-318.

10. Koizumi, N., Inatomi, T., Sotozono, C., Fullwood, N. J., 
Quantock, A. J. & Kinoshita, (2000). Growth factor mRNA 
and protein in preserved human amniotic membrane. S. J. 
C. E. R. 20, 173-177.

11. Niknejad, H., Periovi, H., Jorjani, M., Ahmadiani, A., 
Ghanavi, J. & Seifalian, A. M.. (2008). Properties of the 
amniotic membrane for potential use in tissue engineering. 
J. E. C. M 15, 88-99.

12. Holt.zclaw, D. J. & Toscano, (2013) Amnion–chorion al-
lograft barrier used for guided tissue regeneration treat-
ment of periodontal intrabony defects: A retrospective ob-
servational report. N. J. J. C. A. I. P. 3, 131-137.

13. Rosen, (2013). A case report on combination therapy using 
a composite allograft containing mesenchymal cells with 
an amnion–chorion barrier to treat a mandibular Class III 
furcation. Clinical Advances in Periodontics. 3, 64-69.

14. Alghamdi H, Babay N, Sukumaran A (2009) Surgical 
management of gingival recession: A clinical update. The 
Saudi Dental Journal 21: 83-94.

15. Maniani, M. El, Rechchach, M., Mahfoudi, A., Moudane, 
M. El, & Sabbar, A. (2016). A Calorimetric Investigation 
of the Liquid BiNi Alloys.

16. Claffey, N. andP.anley, D. (1986) Relationship of Gingival 
Thickness and Bleeding to Loss of Probing Attachment in 
Shallow Sites Following Nonsurgical Periodontal Therapy. 
Journal of Clinical Periodontology, 13, 654-657.

17. Hurzeler, M.B. and D. Weng, (1999). A single-incision 
technique to harvest subepithelial connective tissue grafts 
from the palate. Int J Periodontics Restorative Dent,. 19(3): 
p. 279-87.

18. Tal H, Moses O, Zohar R, Meir H, Nemcovsky C. (2002). 
Root coverage of advanced gingival recession: a com-
parative study between acellular dermal matrix allograft 
and subepithelial connective tissue grafts. J Periodontol. 
Dec;73(12):1405-11

19. Romeo, E., Lops, D., Rossi, A., Storelli, S., Rozza, R. & 
Chiapasco, M. (2008). Surgical and prosthetic manage-
ment of interproximal region with single‐implant restora-
tions: 1‐year prospective study. Journal of Periodontology, 
79, 1048-1055.



(172) Ahmed Abdallah KhalilE.D.J. Vol. 70, No. 1

20. Krishnan V, Ranjith A, Davidovitch Z, Murphy N. (2007). 
Gingiva and orthodontic treatment. Semin Orthod; 13:257-
71

21. Zadeh HH. (2011) Minimally invasive treatment of max-
illary anterior gingival recession defects by vestibular 
incision subperiosteal tunnel access and platelet-derived 
growth factor-BB. Int J Periodontics Restorative Dent.; 
31:653-60.

22. Bukkapatnam Venkata Subbareddy, Penmetsa S.Gautami, 
C. D. Dwarakanath, Panda Kausalya Devi, Parimisetti 
Bhavana, K. Radharani. (2021) Vestibular Incision Sub-
periosteal Tunnel Access Technique with Platelet-Rich 
Fibrin Compared to Subepithelial Connective Tissue Graft 
for the Treatment of Multiple Gingival Recessions: A Ran-
domized Controlled Clinical Trial. 2020 Contemporary 
Clinical Dentistry June 12; IP: 193.227.47.16.

23. D.J. Holtzclaw, N.J. Toscano (2013). Amnion–Chorion 
allograft barrier used for guided tissue regeneration treat-
ment of periodontal intrabony defects: a retrospective ob-
servational report Clin Adv Periodontics, 3, pp. 131-137

24. Sonia S. Shetty, Anirban Chatterjee, Somik Bose (2014). 
Case Report on Bilateral multiple recession coverage 
with platelet-rich fibrin in comparison with amniotic 
membrane. Journal of Indian Society of Periodontology; 
18(1):102-106

25. Xenoudi P, Lucas M. (2011). Immunohistochemistry Analy-
sis of Amnion Chorion and Porcine Membranes. Poster pre-
sentation 146797, Annual Meeting of the International As-
sociation of Dental Research, March 16-19, San Diego, CA

26. S. Kothiwale, A. Rathore, V. Panjwani (2016). Enhancing 
gingival biotype through chorion membrane with innova-
tive step in periodontal pocket therapy Cell Tissue Bank, 
17 pp. 33-38

27. M. Rehan, M. Khatri, M. Bansal, K. Puri, A. Kumar (2018). 
Comparative evaluation of coronally advanced flap using 
amniotic membrane and platelet-rich fibrin membrane in 
gingival recession : an 18-month clinical study Contemp 
Clin Dent, 9, pp. 188-194

28. Edel A. (1974). Clinical evaluation of free connective tis-
sue grafts used to increase the width of keratinised gingiva. 
J Clin Periodontol.;1:185–96.

29. Dadlani H, Grover H.S, Yadav S. (2012) Treatment of thin 
biotype gingival recession using subepithelial connective 
tissue graft: A case report. Indian Journal Of Dental Educa-
tion; 5: 229-233.

30. Park, W.-B.; Park, W.; Lim, S.-W.; Han, J.-Y. (2023). Peri-
odontal Phenotype Modification Using Subepithelial Con-
nective Tissue Graft and Bone Graft in the Mandibular 
Anterior Teeth with Mucogingival Problems Following 
Orthodontic Treatment. Medicina, 59, 584.


