


Case report
 Novel Precision Tunnel Technique for Isolated Cairo’s Recession Type-1 Coverage in Lower Anterior Teeth - A Case Report

ABSTRACT
Gingival recession is a common mucogingival deformity associated with aesthetic concerns, dentinal hypersensitivity, root caries and plaque retention. Among the various root coverage procedures, the tunneling technique combined with connective tissue graft (CTG) has gained popularity due to its minimally invasive nature and superior aesthetic outcomes. This case report describes the management of an isolated Cairo’s Recession Type-1 (RT-1) in relation to a mandibular incisor using a microsurgical tunneling approach with CTG and root biomodification using 17% EDTA. Complete root coverage with excellent tissue integration and colour harmony was achieved. Preservation of interdental papillae, enhanced vascularity, and reduced surgical trauma contributed to predictable healing. This report highlights the clinical effectiveness of microsurgical tunneling with CTG as a reliable treatment modality for isolated gingival recession defects.
Key Words: Gingival recession, Tunneling technique, Connective tissue graft, EDTA, Microsurgery

INTRODUCTION
Gingival recession is defined as the apical displacement of the gingival margin resulting in exposure of the root surface [1]. It may result in dentinal hypersensitivity, root caries, plaque accumulation and compromised aesthetics, particularly in the anterior region. The aetiology of gingival recession is multifactorial, which includes traumatic tooth brushing, periodontal disease, thin gingival biotype and malpositioned teeth [2].
Several periodontal plastic surgical procedures have been described for root coverage, including coronally advanced flap, free gingival graft, laterally positioned flap and subepithelial connective tissue graft. Among these, connective tissue graft combined with coronally advanced flap is considered the gold standard due to its predictable outcomes and long-term stability [3].
The tunneling technique represents a refinement of traditional flap procedures, allowing placement of a connective tissue graft beneath an intact papillary complex. This approach enhances vascular supply to the graft, minimises post-operative morbidity and improves aesthetic outcomes. The present case report describes the successful management of an isolated Cairo Type I gingival recession using a microsurgical tunneling technique with connective tissue graft.



PRESENTATION OF CASE
A 33-year-old systemically healthy female patient reported to the Department of Periodontics with a chief complaint of unaesthetic appearance and sensitivity in the lower anterior region for the past 1 year. The patient did not report any deleterious oral habits.
Clinical Examination
Intraoral examination revealed an isolated gingival recession on the labial aspect of the mandibular left central incisor (tooth 31), classified as Cairo Recession Type I (Figure 1). The recession defect showed no loss of interdental clinical attachment. Probing depths were within normal limits and an adequate width of keratinised tissue was present. Based on clinical findings, a microsurgical tunneling technique with connective tissue graft was planned to achieve complete root coverage with optimal aesthetic outcome. 
Surgical Procedure
Following phase I therapy; the surgical site was anaesthetised using 2% lignocaine as a local infiltration. A single vertical incision was placed distal to 31 and a full-thickness mucoperiosteal tunnel was carefully prepared extending beyond the mucogingival junction till mesial to 41 while preserving the interdental papilla (Figure 2).
Root biomodification was performed using 17% EDTA applied for 2 minutes to remove the smear layer (Figure 3). A CTG was harvested from the right palatal mucosa using loupes () extending from 13 to 16. Using a Hurler’s single-incision technique and the CTG was inserted into the prepared tunnel. The graft was stabilised using Vicryl 5-0 sling sutures (Figure 4). The flap was coronally advanced to completely cover the graft and secured with simple interrupted sutures. Primary closure was achieved at the donor site using Vicryl 5-0 simple interrupted sutures.
Immediate post-operative healing after 2 weeks was uneventful. At the one-week follow-up, satisfactory tissue adaptation with minimal inflammation was observed. At the one-month review, complete root coverage was achieved with excellent colour match, tissue contour and aesthetic harmony (Figure 5). The patient reported complete resolution of dentinal hypersensitivity and expressed satisfaction with the treatment outcome.
DISCUSSION
Achieving predictable root coverage remains a key objective in periodontal plastic surgery due to its functional and aesthetic implications. Among available techniques, subepithelial connective tissue graft has consistently demonstrated superior outcomes over other techniques due to its dual blood supply and color matching.
 Zucchelli and De Sanctis (2000) reported that connective tissue graft combined with coronally advanced flap provides reliable root coverage with long-term stability and favourable aesthetic integration [5].
The tunneling technique offers a biologically sound modification by preserving the interdental papillae and maintaining an uninterrupted blood supply to the graft. Allen (1994) emphasised that preservation of papillary integrity enhances graft survival and minimises post-operative recession [4]. In the present case, intact papillary architecture contributed to uneventful healing and complete root coverage.
Minimally invasive principles further improve clinical outcomes. Burkhardt and Lang (2005) demonstrated that microsurgical approaches result in reduced tissue trauma, improved wound stability and superior aesthetic outcomes compared to conventional macrosurgical techniques [8]. 
Root biomodification with 17% EDTA was employed to enhance connective tissue attachment. Blomlof and Lindskog (1995) showed that EDTA effectively removes the smear layer without causing dentinal erosion, thereby promoting fibroblast adhesion [6]. This may have contributed to favourable soft tissue integration.
Tavelli et al. (2018) concluded that tunneling procedures provide excellent aesthetic outcomes with minimal patient morbidity, particularly in Cairo Type I recession defects [7]. The present case corroborates these findings and highlights the clinical effectiveness of minimally invasive tunneling with connective tissue graft.
Recent randomized clinical trials have continued to evaluate the effectiveness of connective tissue grafts (CTG) and alternative biomaterials in root coverage procedures. In 2019, Stahli et al. evaluated the addition of enamel matrix derivative (EMD) to the modified coronally advanced tunnel technique with subepithelial connective tissue graft (MCAT + SCTG) and reported significant reduction in recession depth and improvement in keratinized tissue width, although EMD did not significantly alter overall outcomes. [9]
In 2020, Gil et al. compared coronally advanced flap (CAF) with and without CTG for single gingival recession defects and reported stable root coverage with both procedures after a 4-year follow-up.[10] 
In 2021, Tonetti et al. conducted a multicentre RCT comparing CAF + CTG with xenogeneic collagen matrix for multiple recessions, where CTG demonstrated slightly greater mean root coverage and long-term stability. [11]
In 2022, Dias et al. evaluated adjunctive EMD with CAF + SCTG in a split-mouth RCT and observed higher mean root coverage and improved healing markers. [12]
Long-term results reported in Stahli et.al, 2023 also confirmed the stability of the modified coronally advanced tunnel technique with CTG for RT1 and RT2 recession defects. [13]
In 2024, Balice et al. compared CAF + CTG with leukocyte-platelet rich fibrin (L-PRF) and found superior root coverage with CTG despite reduced morbidity with L-PRF. [14]
Other biomaterial studies 2025, Zucchelli evaluating enamel matrix protein-coated xenogeneic dermal matrices have also shown favourable root coverage and soft-tissue integration. [15]
Most recently, a 2026 Tavelli L et.al. randomized clinical trial comparing CAF + CTG with xenogeneic collagen matrix for maxillary recession defects reported significant improvements in both groups [16]; however, CTG demonstrated slightly higher predictability in mean root coverage, while collagen matrices reduced donor-site morbidity. Additionally, trials comparing modified coronally advanced tunnel technique with CTG versus collagen matrix reported comparable mean root coverage of approximately 96-97%, suggesting collagen matrices may be viable alternatives when minimizing patient morbidity is a priority.

CONCLUSION
 Overall, the present case supports existing evidence that minimally invasive tunneling combined with connective tissue graft provides predictable root coverage, favourable aesthetic integration, and stable clinical outcomes, reaffirming CTG as the gold standard for the management of gingival recession defects.
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Figure 1: Pre-operative view showing isolated gingival recession in relation to tooth 31
Figure 2: Tunnel preparation preserving interdental papillae
Figure 3: Root biomodification using 17% EDTA
Figure 4: Placement and stabilisation of connective tissue graft
Figure 5: One-week and One-month post-operative view showing complete root coverage respectively.
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Figure 1: Pre-operative view 31 Figure 2: Tunnel preparation Figure 3: Root biomodification

Figure 4: CTG placement

Figure 5: 1 week and 1 month post-op





