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Abstract 
Gingival recession is a prevalent clinical condition that compromises esthetics, root sensitivity, and periodontal 
stability. Traditional root coverage procedures, such as free gingival grafts and coronally advanced flaps, though 
effective, are often limited by donor site morbidity, esthetic mismatches, and patient discomfort. To address these 
shortcomings, minimally invasive periodontal plastic surgical techniques have been developed, with the tunneling 
technique and the Pinhole Surgical Technique (PST) being among the most notable. The conventional tunneling 
approach, often combined with subepithelial connective tissue grafts (SCTG), provides predictable outcomes with 
excellent long-term stability due to enhanced gingival thickness and dual vascular supply. In contrast, PST is a flapless, 
sutureless procedure introduced as a less invasive alternative, eliminating the need for graft harvesting and reducing 
postoperative morbidity. It utilizes a small pinhole access and collagen membranes for stabilization, achieving excellent 
esthetic results and patient satisfaction. However, while tunneling with SCTG is well supported by long-term evidence 
and histological findings of true periodontal regeneration, PST currently lacks robust randomized controlled trials and 
data on long-term stability. Both approaches have distinct advantages: tunneling remains the gold standard for 
predictable and stable root coverage, while PST offers an attractive alternative for esthetically conscious patients 
seeking minimally invasive treatment. This review critically compares their biological principles, surgical protocols, 
outcomes, and limitations, providing evidence-based insights to guide clinicians in selecting the most appropriate 
technique according to patient-specific needs and clinical scenarios. 
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Introduction
Gingival recession is defined as the apical 

migration of the gingival margin relative to the 

cemento-enamel junction (CEJ), leading to 

exposure of the root surface. It is a common clinical 

condition affecting both esthetics and oral 

function. Epidemiological studies indicate that 

gingival recession affects nearly 50% of adults 

aged 18–64 years and up to 88% of individuals 

above 65 years, making it one of the most 

prevalent periodontal problems worldwide (1, 2). 

The condition may result in several undesirable 

outcomes such as root hypersensitivity, cervical 

abrasion, caries, esthetic concerns, and, in severe 

cases, progressive attachment loss and tooth 

mobility (3). 

The aetiology of gingival recession is 

multifactorial. It may result from periodontal 

disease, faulty toothbrushing techniques, 

malpositioned teeth, frenum pull, a thin gingival 

biotype, or iatrogenic factors such as orthodontic 

movement or restorative procedures that extend 

subgingivally. Regardless of its cause, managing 

gingival recession is essential not only for 

improving aesthetics but also for reducing 

sensitivity and preventing further attachment loss 

(4). 
Traditional mucogingival surgical techniques, such 

as the Free Gingival Graft (FGG) and Coronally 

Advanced Flap (CAF), have been widely used to 

achieve root coverage (4). Although these 

procedures are predictable and effective, they have 

certain disadvantages, including donor site 

morbidity, increased postoperative discomfort, 

colour mismatch between grafted and adjacent 

tissues, and greater technique sensitivity (5). To 

overcome these limitations, more refined and  

This is an Open Access article distributed under the terms of the Creative Commons Attribution CC BY 

license (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, 

and reproduction in any medium, provided the original work is properly cited. 
 

(Received 04th September 2025; Accepted 19th November 2025; Published 30th November 2025)      



Bidkar et al.                                                                                                                                                     Vol 2 | Issue 4 
 

21 
 

minimally invasive periodontal plastic surgery 

procedures have been developed to enhance 

esthetic outcomes while reducing patient 

morbidity. 

Among these techniques, the Tunneling Technique, 

first described by Allen in 1994, has gained 

significant popularity (6). This approach preserves 

the interdental papillae, maintains vascular 

integrity, and provides dual blood supply to the 

graft. The technique involves creating a tunnel 

beneath the gingiva without vertical releasing 

incisions, allowing the insertion of a Subepithelial 

Connective Tissue Graft (SCTG). The SCTG 

improves tissue thickness, enhances root coverage 

predictability, and provides long-term stability (7). 

The preservation of papillary structure also 

ensures better esthetic blending of the treated area 

with the surrounding tissues, making it ideal for 

the anterior esthetic zone (8). 
In contrast, the Pinhole Surgical Technique (PST), 

introduced by John Chao in 2012, represents an 

innovative, flapless, and sutureless approach (9). 

In this method, a small pinhole (1.5–2 mm) is 

created apical to the gingival margin through 

which specialized instruments are used to loosen 

and gently advance the gingiva coronally. Collagen 

strips or membranes are then inserted to stabilise 

the repositioned tissue, rather than using sutures 

or autogenous grafts (10). PST eliminates the need 

for a secondary surgical site, minimizes patient 

discomfort, and allows for faster healing. These 

advantages make PST particularly suitable for 

patients who prefer a minimally invasive, 

esthetically pleasing, and quick recovery 

treatment option (11). 

Although both the tunnelling and pinhole 

techniques are categorised as minimally invasive 

approaches, they differ in their biological 

principles and long-term results. The tunnelling 

technique achieves tissue stability through graft 

integration and dual vascular supply, which 

promotes thicker, keratinised tissue and more 

durable outcomes. PST, on the other hand, relies 

primarily on collagen membranes and the patient’s 

existing soft tissue for support, providing excellent 

short-term esthetics but less evidence for long-

term stability (12). 

Recent clinical studies have demonstrated high 

success rates for both methods. The tunnelling 

technique with SCTG has reported a mean root 

coverage of 90–95% in Miller’s Class I and II 

recessions, with long-term stability up to five years 

(13). PST has shown comparable short-term 

outcomes with 80–90% root coverage and minimal 

postoperative pain, though its long-term data are 

still limited (14). Operator experience, tissue 

biotype, and defect morphology also influence the 

success of both techniques. 

Despite these advancements, a gap remains in the 

literature directly comparing these two 

procedures. Most published studies are case series 

or short-term clinical trials with limited sample 

sizes. Hence, there is a need for comprehensive 

analysis to evaluate their relative advantages, 

limitations, and clinical applicability. 

This review aims to critically compare the 

Tunnelling Technique and the Pinhole Surgical 

Technique (PST) in the management of gingival 

recession. It focuses on their biological basis, 

surgical principles, clinical outcomes, and patient-

centered parameters such as comfort and 

esthetics. By analysing the existing evidence, this 

review seeks to provide practical insights to help 

clinicians select the most suitable approach based 

on individual patient needs, gingival biotype, and 

defect characteristics. The novelty of this work lies 

in presenting a concise, evidence-based 

comparison of two contemporary root coverage 

procedures that have transformed the concept of 

minimally invasive periodontal plastic surgery. 

Review 

Clinical outcomes for root coverage procedures 

vary due to differences in surgical protocol, 

operator technique, and patient-related factors. In 

the tunneling technique, variations are mainly 

seen in the type of flap elevation, graft thickness, 

and method of stabilization. Allen (1994) originally 

described a full-thickness tunnel to maintain dual 

vascularity, while later modifications introduced 

partial-thickness tunneling to reduce trauma and 

improve flexibility of the flap, the length and extent 

of the tunnel can also vary depending on the 

number of adjacent recession defects being 

treated. 

The subepithelial connective tissue graft (SCTG) 

used in tunneling procedures may differ in 

thickness (1–2.5 mm) and harvesting technique. 

The graft is commonly obtained using the Liu Class 

I or trapdoor incision, depending on surgeon 

preference and tissue availability. Graft 

stabilization methods also vary, including the use 

of sling sutures, periosteal sutures, or anchorage 
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with resorbable membranes. The adoption of 

microsurgical instruments and magnification has 

further improved precision and minimized tissue 

trauma, enhancing overall healing and esthetics (1-

3). 

In the Pinhole Surgical Technique (PST), 

procedural variation involves the number of 

pinholes used, the extent of tissue release, and the 

type of collagen membrane applied. Some 

clinicians use multiple entry points for wide 

defects, while others employ a single pinhole to 

access multiple recessions. The choice and layering 

of collagen membranes influence soft-tissue 

support and stability. Inadequate tissue release or 

improper membrane placement can result in 

incomplete coronal positioning or early relapse. 

These protocol differences explain the variability 

in clinical outcomes across reported studies (15). 

Tunneling Technique  
The tunnelling technique is based on key 

principles aimed at preserving the interdental 

papillae and maintaining an adequate vascular 

supply. This approach uses a subepithelial 

connective tissue graft (SCTG) to achieve root 

coverage, which benefits from a dual blood supply, 

one from the overlying flap and another from the 

underlying periosteum. It is considered a 

minimally invasive method that provides superior 

esthetic blending compared to conventional free 

gingival grafts (16). 

The surgical procedure begins with the 

preparation of the recipient site, where sulcular 

incisions are made without severing the papilla 

tips. A full-thickness flap is then extended beyond 

the mucogingival junction. The interdental papillae 

are carefully undermined to create a continuous 

tunnel that allows for tension-free coronal 

advancement of the flap. The donor tissue, usually 

harvested from the palate using Liu’s Class I 

incision, is then inserted into the tunnel and 

stabilized with sling sutures. The gingival margin is 

positioned coronally to the cemento-enamel 

junction (CEJ) and secured in place to ensure stable 

healing. Clinically, this technique has shown highly 

predictable outcomes, particularly for Miller’s 

Class I and II recessions, achieving up to 95% root 

coverage. It offers excellent esthetic results with 

harmonious color blending and significant 

improvement in gingival thickness. The integration 

of the graft ensures long-term stability, which has 

been well-documented in multiple clinical studies 

(14-17). 

Pinhole Surgical Technique (PST) 
The Pinhole Surgical Technique (PST) is a flapless 

and sutureless procedure designed to minimise 

surgical trauma and eliminate the need for a 

secondary donor site, thereby avoiding the need 

for palatal graft harvesting. The technique utilises 

collagen strips or membranes that are inserted 

through a small pinhole to stabilise the 

repositioned gingiva (18). 
The procedure begins with the creation of a small 

entry point (approximately 1.5–2 mm) apical to 

the gingival margin. Through this access point, 

specially designed instruments are used to 

carefully release the gingival tissue from the 

underlying bone and periosteum. Once adequately 

mobilized, the gingiva is gently advanced coronally 

to cover the exposed root surface. Collagen 

membranes or strips are then placed beneath the 

gingiva to maintain it in the desired coronal 

position and promote healing (19). 

Clinically, PST provides a minimally invasive 

alternative with significantly reduced 

postoperative discomfort and faster recovery. 

Esthetic results are highly satisfactory since there 

are no visible incisions, sutures, or graft tissue. 

However, the long-term evidence for PST remains 

limited when compared to SCTG-based tunneling 

techniques. Although short-term studies and case 

series report high success rates and excellent 

patient satisfaction, further randomized controlled 

trials are required to validate its long-term 

predictability and stability (20). 
 

Table 1: Comparison: PST vs. Conventional Tunnel 

Parameter Conventional Tunnel (CT) Pinhole Surgical Technique (PST) 

Invasiveness Minimally invasive, requires graft 

harvesting 

Ultra-minimally invasive, no graft 

harvesting 

Donor site 

morbidity 

Present (palatal donor site) Absent 

Blood supply to 

graft 

Double blood supply (predictable 

healing) 

Relies on existing gingival vascularity 
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Esthetics Excellent blending, stable gingival 

thickness 

Excellent esthetics, but less tissue 

augmentation 

Predictability High (95% root coverage in Class I & 

II) 

Promising but less documented 

Indications Multiple/millimeters recession, need 

for thickening 

Thin gingival biotype, esthetic demand, 

single/multiple sites 

Limitations Requires surgical expertise, palatal 

morbidity 

Limited evidence, expensive 

instruments, technique-sensitive 

Long-term stability Well-documented Lacking robust evidence 
 

Table 2: Comparison Table Including Quantifiable Outcomes Such as Pain, Healing Time, and Satisfaction 

Parameter Tunneling Technique (CT) Pinhole Surgical Technique (PST) 

Mean Root Coverage 90–95% 80–88% 

Pain (VAS 0–10) 3–4 1–2 

Healing Time 10–14 days 5–7 days 

Patient Satisfaction High Very High 

Long-Term Stability Excellent Moderate 
 

As shown in Table 1 and Table 2, the comparison 

between the Conventional Tunneling Technique 

(CT) and the Pinhole Surgical Technique (PST) 

demonstrates distinct differences in clinical 

approach, healing pattern, and long-term 

predictability. The tunneling technique is a 

minimally invasive procedure that requires 

connective tissue graft harvesting, ensuring a dual 

blood supply for predictable healing, improved 

gingival thickness, and long-term stability. 

However, it is technique-sensitive and associated 

with donor-site morbidity. In contrast, PST is an 

ultra-minimally invasive, flapless method that 

eliminates graft harvesting, resulting in less 

postoperative discomfort and faster recovery, 

though it relies solely on existing gingival 

vascularity for healing. Quantitative data from 

Table 2 show that CT provides higher mean root 

coverage (90–95%) with moderate discomfort 

(VAS 3–4) and a healing period of 10–14 days, 

whereas PST achieves 80–88% root coverage with 

minimal pain (VAS 1–2) and quicker healing (5–7 

days). Patient satisfaction is high for both, though 

long-term stability remains better documented for 

CT. Overall, CT offers greater predictability and 

tissue stability, while PST serves as a patient-

friendly option with excellent esthetics but limited 

long-term evidence. 
 

 
Figure 1: Adverse Outcomes of Pinhole Tunnelling Technique (CT) 
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Figure 2: Adverse Outcomes of Pinhole Surgical Technique (PST) 

 

 

Pinhole Surgical Technique (PST)  
The most frequent adverse event is root sensitivity 

recurrence (44%), followed by partial graft failure 

or relapse (30%) and membrane displacement 

(19%). Palatal-site morbidity is absent since PST 

does not involve donor tissue harvesting. 

Postoperative discomfort is minimal (7%), 

confirming PST as a less invasive and patient-

friendly approach but with slightly higher relapse 

potential. 

Tunneling Technique (CT) 
In contrast, CT shows fewer biological 

complications, with root sensitivity recurrence 

(22%) and partial graft failure (13%) being lower. 

However, palatal-site morbidity (44%) is higher 

due to graft harvesting, and postoperative 

discomfort (17%) is slightly greater. This 

highlights CT’s superior long-term stability and 

predictable outcomes, albeit with greater surgical 

morbidity. 
 

Discussion 
Minimally invasive periodontal plastic surgeries 

have revolutionised root coverage procedures by 

shifting the focus from merely correcting defects to 

achieving biologically stable and aesthetically 

harmonious results. The tunneling approach has 

consistently demonstrated high predictability, 

with complete root coverage rates ranging from 

80–95% in Miller’s Class I and II defects (8, 13). Its 

success is largely attributed to the use of SCTG, 

which not only provides bulk and keratinized 

tissue but also acts as a biologic scaffold promoting 

creeping attachment over time 14. Histological  

 

 

studies confirm true periodontal regeneration, 

with new cementum, connective tissue 

attachment, and alveolar bone formation (15). 
In contrast, PST offers a paradigm shift by 

eliminating the donor site, reducing patient 

morbidity, and expediting recovery. Early case 

series and short-term studies have reported 

promising results with high patient satisfaction 

and excellent esthetic blending. However, unlike 

SCTG-based tunneling, PST relies heavily on the 

existing gingival biotype and vascularity, limiting 

its capacity for tissue augmentation and long-term 

stability^12. Evidence suggests that PST achieves 

good short-term outcomes but lacks randomized 

controlled trials with extended follow-up (17). 
Another critical factor is the management of 

multiple adjacent recessions. Conventional 

tunneling allows simultaneous correction of 

multiple defects with a single connective tissue 

graft, ensuring uniform gingival architecture (18). 

PST can also treat multiple recessions in one 

session, but the absence of grafting may 

compromise outcomes in thin biotypes or wide 

recessions (11, 19). 
From a patient-centred perspective, PST offers a 

less intimidating option due to the absence of 

sutures and graft harvesting, thereby enhancing 

acceptance and compliance (20). However, the 

technique requires specialised training and 

proprietary instruments, which may limit 

accessibility and increase cost. On the other hand, 

the tunnelling approach, while more invasive, 



Bidkar et al.                                                                                                                                                     Vol 2 | Issue 4 
 

25 
 

remains more universally practised and supported 

by decades of robust evidence (7, 13). 
The tunnelling technique is cost-effective and uses 

standard instruments, making it widely accessible. 

PST, although less invasive, requires specialised, 

proprietary tools and certified training, which 

increases treatment costs. Both techniques are 

technique-sensitive tunnelling that needs 

microsurgical precision and graft handling skill, 

while PST depends on experience with tissue 

release through a minimal access point. 
Future studies should include larger sample sizes, 

longer follow-ups, and standardized reporting 

systems. Developing patient databases and 

multicenter registries will help validate long-term 

success and patient-reported outcomes for both 

techniques. 
In summary, the conventional tunneling technique 

with SCTG remains the gold standard for 

predictable root coverage, especially in advanced 

cases, whereas PST is a promising minimally 

invasive alternative with high esthetic appeal but 

requires more long-term validation before it can 

replace conventional approaches. 
 

Conclusion 
Both the Tunneling Technique and the Pinhole 

Surgical Technique (PST) are effective and 

predictable methods for root coverage in the 

management of gingival recession. PST offers the 

advantages of minimal pain, no donor-site 

morbidity, faster healing, and superior esthetics, 

making it suitable for patients with thin biotypes 

and high esthetic demands. The Tunneling 

Technique, although more technique-sensitive and 

associated with palatal harvesting, provides 

thicker tissue augmentation, greater long-term 

stability, and higher predictability, especially in 

multiple or deep recession defects. The choice of 

technique should be guided by the clinical 

scenario, tissue thickness, and operator expertise. 

Future research with larger sample sizes, 

standardized protocols, and long-term follow-up is 

essential to establish evidence-based clinical 

guidelines and further validate the comparative 

effectiveness of these minimally invasive 

procedures 

 

Abbreviations 
CAF: Coronally Advanced Flap, FGG: Free Gingival 

Graft, PST: Pinhole Surgical Technique, SCTG: 

Subepithelial Connective Tissue Graft.  
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