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ABSTRACT 

Objective: To evaluate the frequency of complete root coverage when using a graft of subepithelial connective tissue inserted 
with tunneling technique in patients with gingival recession. 
Study Design: Prospective longitudinal study. 
Place and Duration of Study: Department of Oral and Maxillofacial Surgery, de’Montmorency College of Dentistry, Punjab 
Dental Hospital, Lahore, Pakistan, from Apr to Oct 2022. 
Methodology: A total of 80 cases, male and female, diagnosed with gingival recession classified as Millers Classes I or II, 
between the ages of 18 to 65 years, were enrolled in this study. Patients who smoked, had pre-existing medical comorbidities, 
exhibited parafunctional habits (bruxism, nail biting, clenching) or had preexisting periodontal disease were excluded. 
Probing depth at the site of gingival recession was assessed on the 1st, 7th, 21st and 90th day post-operatively. The success of the 
procedure was determined by the presence or absence of complete root coverage after 90 days. 
Results: Mean age was found to be 35.16±9.47 years, with 15(18.8%) male patients and 65(81.3%) female patients. Complete 
root coverage was present in 57(71.3%) patients. The mean preoperative periodontal depth was 1.17±0.28 mm which improved 
to mean 1.03±0.25 mm at 90th post-op day, this was found to be statistically significant.  
Conclusion: Root coverage with subepithelial connective tissue graft using tunnel technique showed comparable results to 
already existing techniques.  
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INTRODUCTION 

Gum recession is a major dental esthetic concerns 
in older people,1 which occurs when the root of the 
tooth is exposed with margin of the gingiva moving 
apical to the cemento–enamel junction.2 About 40% of 
young adults and 88% of older adults were found to 
have recession at minimum of one site,3 leading to 
tooth hypersensitivity, cavities, esthetic disfigurement, 
and reduced  attachment of gingiva,4 with patients 
primary concern usually being the prominent 
appearance of recession.5 Gingival recession can be 
caused altered tooth position, bone dehiscence, 
excessive pull by the frenum, thinner gingival biotype 
and lack of keratinized mucosa along with excessive 
brushing, smoking and oral piercings.6 The treatment 
modalities currently in use, other than subepithelial 
connective tissue graft (SCTG or bilaminar technique), 
include flaps like coronal advancement flaps and free 
gingival grafts, and allografts like acellular dermal 

matrix and guided tissue regeneration with Tunnel 
technique proposed as a modification of the coronal 
advancement flap,7 with complete root coverage noted 
in 85% patients in one trial with classified as Miller’s 
Class I and II patients.8 The rationale for this research 
is to assess tunnel technique for the placement of 
subepithelial connective tissue graft as an alternative 
to the conventional methods. The study aims to create 
local evidence regarding the procedure due to the 
genetic, social and cultural differences present in our 
population.  

METHODOLOGY 

This study was performed at Department of Oral 
and Maxillofacial Surgery, Punjab Dental Hospital, 
de’Montmorency College of Dentistry, Lahore, 
Pakistan. Ethical approval was obtained vide letter 
No. 221/DCD dated 24-01-2024. A sample size of 80 
cases was enrolled through non-probability 
consecutive sampling which was calculated at 5% 
level of significance and 8% margin of error and taking 
expected %age of CRC (Complete Root Coverage) in 
patients with gingival recession as 85%.8 
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Inclusion Criteria: Patients from either genders, with 
age ranging from 18 to 65 years, presenting in 
Outpatient Department with recession classified as 
Millers Class I or II were enrolled. 

Exclusion Criteria: Patients with diabetes mellitus, 
hypertension, any cardiac disease, neurological or 
hematological disorder, mouth opening of less than 
30mm, history of smoking or with currently untreated 
periodontal disease were excluded. 

A detailed history, as well as clinical and 
radiographic exam was performed on the patient, after 
taking informed written consent. Patient 
demographics (age, gender, address) were taken on a 
structured proforma. Scaling and root planning or 
curettage were performed as required, based on 
clinical examination. The patients were called for 
follow-up after one week. For the procedure, the 
donor site was selected on the lateral palate, and local 
anesthesia was infiltrated. For the graft harvest, first 
transmucosal probing was used to ensure adequate 
connective tissue thickness. Free gingival margin was 
assessed, and incision site was chosen 5-6 mm apical 
to it. The length of the flap was kept according to the 
mesiodistal width of the recipient site, which was 
measured using a periodontal probe. Care was taken 
to ensure the horizontal incision did not extend 
beyond the canine or second molar on either side. 
Another incision was then given parallel to the first 
but in a more coronal position, about 3mm apical to 
the gingival margin. Apically it reached the same area 
as the initially placed incision. The graft was then 
released by placing the final horizontal incision at the 
apical border. Intrasulcular incisions were given in the 
area of interest and microsurgical blade used for 
separating sulcular epithelium. A full thickness flap 
was then raised up to 2 mm apical to receded gingiva. 
A partial-thickness flap was elevated in the areas 
where papillae were kept attached. Pouches prepared 
apical to adjacent teeth in this way were connected 
and a tunnel was thus created. The teeth mesial and 
distal to the experimental region were also given 
sulcular incisions so as to place the tunnel flap 
coronally in a more convenient fashion. A partial-
thickness flap was elevated apically from the 
mucogingival junction for coronal advancement of the 
flap without any excessive pull. The area apical to the 
cementoenamel junction was planed and prepared till 
about 1 millimeter from the crestal area, once the 
tunnel was completed. The harvested flap of 
subepithelial tissue from the palate was to be placed 

now at the recipient site. A 5’0 PDS suture was passed 
from one end of the harvested flap for guiding and 
slipping it without kinking into the prepared tunnel. It 
was further guided and flattened with a packing 
instrument. Then, sling sutures from the teeth were 
passed, causing coronal positioning of the gingiva-
papillary complex. In this manner, most of the 
connective tissue was concealed under the gingiva. 
Once the procedure was completed, all the subjects 
were prescribed corticosteroids, broad spectrum 
antibiotics and analgesics for five days. The post 
operative instructions given to the patient included 
abstinence from any activity that could abrade the 
graft (e.g. using a toothbrush, swishing water/ 
mouthwash, avoidance of hot or hard food) till first 
post-op day, and to use chlorhexidine mouth wash 
twice daily for up to ten days after surgery. The 
procedure prescribed was carried out by the 
researcher under supervision of senior consultants. 
The patients were called for follow up examinations 
after 7 days, 21 days and 90 days. A periodontal probe 
was used for assessing root coverage. Data analysis 
was done using Statistical Package for Social Sciences 
(SPSS) version 22.0 (SPSS, Inc., Chicago, IL, USA). 
Categorical variables like gender and root coverage 
was presented in terms of %ages and frequencies 
while quantitative variables (e.g. age and duration of 
symptoms), mean and standard deviation were 
calculated. Post stratification Chi-square test and 
Anova were applied by taking p-value of ≤0.05 as 
significant. 

RESULTS 

A total of 80 patients were included in the 
analysis, between the ages of 20 and 59 years having 
an average age of 35.16±9.47 years with 15(18.8%) 
male and 65(81.3%) female patients. The mean 
duration of symptoms was 7.06±2.57 weeks. The mean 
periodontal probing depth of the patients with 
gingival recession preoperatively was 1.17±0.28 mm, 
increasing to 1.46±0.28 mm at first post-op day with a 
decrease seen at the 7th post-op day to 1.35±0.29 mm, 
further decrease in the depth of 1.25±0.29 mm at 21st 
post-op day while at 90th post-op day, the mean 
periodontal probing depth was 1.03±0.25 mm, which 
was noted to be significant, as shown in Table-I.  

As the main outcome of this research was to 
assess the %age of complete root coverage, a success 
rate of 71.3 % was found as 57 patients were found to 
have complete root coverage at the end of 90 days, but 



SSuubbeeppiitthheelliiaall  CCoonnnneeccttiivvee  TTiissssuuee  GGrraafftt  iinn  CCoommbbiinnaattiioonn 

Pak Armed Forces Med J 2025; 75(4):724 

23 patients (28.8%) failed to do so, as shown in Table-
II.   

Comparing the site of recession, the mandibular 
recessions had a success rate (complete root coverage 
on 90th day, assessed subjectively) of 81.8% with 36 out 
of 44 patients showing complete root coverage while 
the success rate in maxilla was only 58.3% as 21 
patients out of 36 patients having maxillary gingival 
recessions ended up with complete root coverage 
which was statistically significant, as shown in Table-
III. 
 

Table-II: Complete Root Coverage (n=80) 

Complete Root Coverage n(%) 

Yes 57(71.3%) 

No 23(28.8%) 
 

Table-III: Association  of Root Coverage in Maxilla and 
Mandible (n=80) 

Complete Root 
Coverage 

Groups 
n (%) 

p-value  
Maxilla 
(n=36) 

Mandible 
(n=44) 

Present 
Not Present 

21(58.3%) 
15(41.7%) 

36(81.8%) 
8(18.2%) 

0.002 

 

DISCUSSION 

Gingival recession is among the most common 
periodontal conditions clinicians encounter in routine 
dental practice.9 Other associated problems of gingival 
recession include tooth sensitivity, inflammation and 
bleeding gums, and root caries.10 Management of 
gingival recession through non-invasive options 
include scaling and root planning, desensitizing 
agents, bonding agents and cervical restorations,11 
while surgical options are free gingival grafting, 
coronal advancement flap, lateral sliding flap, guided 
regeneration of osseous and non-osseous tissues and 
connective tissue graft.12 The average age of the 
subjects in our study was similar to another study,13 
however, mean age of the patients in another study 
was 28.2±5.8 years, ranging from 21-30 years,14 while 
mean age in another study was 25.75±7.12 years.15 In 
these studies, the younger mean age of the patients 
was likely because only younger aged patients were 
enrolled. In our study, female gender has shown 
predominance with female to male ratio of 4.3:1, 
which is in accordance with most of the contemporary 
studies.13,16,17 The reason is probably increased esthetic 

consciousness among females and higher incidence of 
smoking documented in males,18 due to which a large 

%age of male population is excluded from researches. 
Most studies in the literature also support the higher 
%age of females showing gingival recession. However, 
in contrast to majority of literature, some studies like 
that by Gobatto et all, expresses a higher male %age.14 
The likely reason is that the patients that have a 
history of taking inflammatory drugs or antibiotics 
within last 6 months before the study were excluded 
from the research. Females are known to have a high 
rate of NSAID administration, and hence, a larger 
proportion of the female population was excluded 
from the study. In our study, complete root coverage 
(CRC) was present in 71.3% of the patients at 90th post-
operative day after grafting with subepithelial 
connective tissue using Langer’s technique and was 
statistically significant. One study showed CRC in 
66.7% of their patients, whereas, mean root coverage 
was found to be 90%.19 SCTG was compared with 
coronal advancement flap in another study conducted 
where the 6 month post-operative results showed that 
complete root coverage was present in 50% of patients 
in  CTG study group, but in 0.0% of areas with coronal 
advancement flap.20 One study comparing the results 
of coronal advancement flap and grafting with 
subepithelial connective tissue established the success 
rate of 58.3% CRC when grafting with epithelial 
connective tissue was employed, but 38.5% CRC in the 
group treated with coronal advancement graft alone.21 
The result of another study noted 90% and 94% 
success rate in terms of CRC at the end of 3rd and 6th 
post-operative month, respectively, following 
connective tissue graft placement. The reason for the 
success rate to be lower in our research could be that 
the patients in our region tend to ignore the post-
operative instructions given to them due to the lower 
literacy rate in the local population, compared to the 
international studies, as well as the fact that patients in 
our region are also unlikely to maintain meticulous 
oral hygiene leading to graft failure.22 The patients 
who are conscious about their oral health are seen to 
follow the local customs very religiously, such as the 
use of tooth powder and abrasive dentifrices as well as 
miswak,23 immediately after the surgical procedure. 

 

Table-I: Follow Up Measurements of Periodontal Probing Depth (n=80) 

Parameter 
Study Groups 

p-value  Pre Treatment 
(n=80) 

1st Post-op Day 
(n=80) 

7th Post-op Day 
(n=80) 

21st Post-op Day 
(n=80) 

90th Post-op Day 
(n=80) 

Probing Depth (mm) 1.17±0.28 1.46±0.28 1.35±0.29 1.25±0.29 1.03±0.24 <0.001 
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LIMITATION OF STUDY 

The study's relatively short 90-day follow-up period 
may be insufficient to assess long-term graft stability and 
root coverage maintenance, as tissue remodeling and 
potential recession recurrence can occur beyond this 
timeframe. The single-center design limits generalizability of 
findings to other populations and clinical settings. 
Additionally, the lack of a control group comparing the 
tunneling technique to other established root coverage 
procedures. 

CONCLUSION 

Complete root coverage was successfully attained in 
subjects classified as Miller’s Class I and II gingival recession 
with subepithelial connective tissue graft inserted using 
tunneling technique. 
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