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Abstract: Objective: To investigate the clinical effect of the guided bone regeneration (GBR) technique combined with 
temporary bridgework-guided gingival contouring in treating upper anterior tooth loss with labial bone defects. Methods: 
From July 2023 to April 2024, 80 patients with upper anterior tooth loss and labial bone defects were admitted to the 
hospital and selected as evaluation samples. They were divided into an observation group (n = 40) and a control group 
(n = 40) using a numerical table lottery scheme. The control group received treatment with the GBR technique, while 
the observation group received treatment with the GBR technique combined with temporary bridges to guide gingival 
contouring. The two groups were compared in terms of clinical red aesthetic scores (PES), labial alveolar bone density, 
labial bone wall thickness, gingival papillae, gingival margin levels, and patient satisfaction. Results: The PES scores of 
patients in the observation group were higher than those in the control group after surgery (P < 0.05). The bone density 
of the labial alveolar bone and the thickness of the labial bone wall in the observation group were higher than those in 
the control group. The levels of gingival papillae and gingival margins were lower in the observation group after surgery 
(P < 0.05). Additionally, patient satisfaction in the observation group was higher than in the control group (P < 0.05). 
Conclusion: The GBR technique combined with temporary bridge-guided gingival contouring for treating upper anterior 
tooth loss with labial bone defects can improve the aesthetic effect of gingival soft tissue, increase alveolar bone density 
and the thickness of the labial bone wall, and enhance patient satisfaction. This approach is suitable for widespread 
application in healthcare institutions.
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1. Introduction
Loss of upper anterior teeth with labial bone loss is usually caused by periodontal disease, dental caries, trauma, 
and other factors, which can affect facial aesthetics and mastication function. The main clinical treatment for 
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missing upper anterior teeth with labial bone loss is guided bone regeneration (GBR), which can improve the 
alveolar bone volume and create favorable conditions for dental implant restoration or removable prosthesis 
restoration [1]. Clinical studies have shown that the GBR technique alone has a poor contouring effect on the 
gingiva and cannot meet patients’ aesthetic requirements. Some researchers have combined GBR technology 
with temporary bridges to treat missing teeth, resulting in high patient satisfaction [2]. In this study, 80 patients 
with missing upper anterior teeth and labial bone defects were evaluated to analyze the treatment effect of the 
GBR technique combined with temporary bridges to guide gingival contouring.

2. Materials and methods
2.1. General information
From July 2023 to April 2024, 80 patients with missing upper anterior teeth accompanied by labial bone defects 
admitted to the hospital were selected as the evaluation samples and were divided into the observation group (n 
= 40) and the control group (n = 40) by a numerical table lottery scheme. In the observation group, there were 
23 males and 17 females, the age span was 38–55 years old, with a mean of 46.57 ± 3.08 years old, the duration 
of missing teeth was 4.59 ± 0.63 months, and the causes of missing teeth were trauma in 11 cases, caries in 14 
cases, and periodontal disease in 15 cases. In the control group, there were 21 males and 19 females, the age 
span was 40–54 years old, an average of 46.62 ± 3.03 years old, the duration of missing teeth was 4.64 ± 0.55 
months, the cause of missing teeth was trauma in 10 cases, dental caries in 16 cases, and periodontal disease in 
14 cases. There was no significant difference in the results of comparing the general information of the patients 
in the two groups (P > 0.05).

Inclusion criteria: (1) Diagnosed as upper anterior tooth loss with labial bone defect by comprehensive oral 
examination, implant restoration treatment intervention; (2) No serious medical diseases, healthy, and can tol-
erate surgical treatment; (3) Periodontal tissues are healthy or inflammation is effectively controlled after peri-
odontal treatment to ensure early implant stability; (4) The content and process of the study were approved by 
the Medical Ethics Committee and the patients agreed to participate in the study.

Exclusion criteria: (1) Suffering from serious diseases of major organs; (2) Osteoporosis, low immunity; (3) 
Combined periodontal disease and not effectively controlled; (4) Contraindications to anesthesia or surgery.

2.2. Methods
The treatment plan for patients in the observation group involved GBR technology combined with a temporary 
bridge to guide gingival contouring. Routine oral examinations were performed before surgery, using CBCT 
technology to measure the distance between the base of the nose and the top of the alveolar ridge, and the dis-
tance between the nasopalatine foramen and the top of the alveolar ridge. The scope and specific width of the 
alveolar ridge labial bone defects were observed and determined, as well as the amount and quality of the alve-
olar bone. An appropriate treatment plan was then formulated based on the examination results.

Before surgery, patients were instructed to take oral antibacterial drugs to prevent infection. Local infiltra-
tion anesthesia was administered, and a trapezoidal surgical incision was made in the area of the mucoperiosteal 
flap. The mucoperiosteal flap was carefully lifted to fully expose the labial alveolar bone and alveolar fossa. 
The surgeon observed the surgical area, excised and scraped any remaining periodontal membrane and tooth 
fragments inside the socket, and rinsed the socket several times with saline.

After completing these steps, an appropriate amount of Bio-Oss bone-filling material was used to fill the 
bone defect area and compacted to restore the alveolar bone to its normal shape. Bio-Gide absorbable biofilm 
was then used to cover the surface of the filled area. The soft tissues were reset without tension, and the area 
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was sutured appropriately. Based on the patient’s missing teeth and bone defects, pressure-free temporary bridg-
es were made and bonded to the adjacent teeth to achieve the effect of guiding gingival contouring. Sutures 
were removed after 10 days.

The control group was treated with the GBR technique using Bio-Gide absorbable biofilm, and the opera-
tion plan was the same as that of the observation group. Postoperative care for patients in both groups included 
the use of antibacterial drugs to prevent infection. Physicians informed patients of daily diet and other precau-
tions to encourage good oral hygiene habits. Patients were also advised to undergo regular reviews after the 
completion of dental implants.

2.3. Evaluation criteria
(1) The clinical pink esthetic score (PES) of the two groups was evaluated at 3 months after surgery and 6 

months after surgery. The scoring items include proximal mesial gingival papillae, distal mesial gin-
gival papillae, the height of labial gingival margins, the curvature of the labial gingival margins, the 
texture of the soft tissues, and the color of the soft tissues. A higher score indicated a higher soft-tissue 
aesthetic effect.

(2) Dental cone beam computed tomography (CBCT) was performed in both groups at 3 months postopera-
tively and 6 months postoperatively to measure the bone density of the alveolar bone on the labial side, 
the thickness of the bone wall on the labial side, the gingival papilla, and the gingival margin level.

(3) Self-made questionnaire was used to count the treatment satisfaction of the two groups of patients.

2.4. Statistical analysis
SPSS 23.0 software was used to analyze the research data. Measurement data were expressed as mean ± stand-
ard deviation (SD) and analyzed using the t-test, while count data were expressed as [n (%)] and analyzed using 
the χ2 test. P < 0.05 indicated statistically significant differences.

3. Results
3.1. PES
The observation group’s PES was significantly higher than those of the control group after surgery (P < 0.05), 
as shown in Tables 1–2.

Table 1. Comparison of PES between the two groups at 3 months postoperatively (mean ± SD)

Group Proximal mesial 
gingival papillae

Distal mesial 
gingival papillae

Labial gingival 
margin height

Labial gingival 
margin curvature

Soft tissue 
texture

Soft tissue 
color

Observation group
(n = 40) 1.59 ± 0.22 1.61 ± 0.27 1.58 ± 0.31 1.57 ± 0.29 1.49 ± 0.28 1.52 ± 0.26

Control group
(n = 40) 1.27 ± 0.08 1.29 ± 0.05 1.26 ± 0.09 1.21 ± 0.08 1.17 ± 0.11 1.09 ± 0.07

t-value 8.645 7.370 6.270 7.568 6.728 10.100

P-value 0.000 0.000 0.000 0.000 0.000 0.000
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Table 2. Comparison of PES between the two groups at 6 months postoperatively (mean ± SD)

Group Proximal mesial 
gingival papillae

Distal mesial 
gingival papillae

Labial gingival 
margin height

Labial gingival 
margin curvature

Soft tissue 
texture

Soft tissue 
color

Observation group
(n = 40) 1.69 ± 0.29 1.72 ± 0.26 1.68 ± 0.24 1.71 ± 0.28 1.61 ± 0.33 1.69 ± 0.27

Control group
(n = 40) 1.31 ± 0.12 1.32 ± 0.09 1.28 ± 0.07 1.29 ± 0.12 1.25 ± 0.14 1.18 ± 0.14

t-value 7.658 9.195 10.119 8.720 6.352 10.605

P-value 0.000 0.000 0.000 0.000 0.000 0.000

3.2. Labial alveolar bone density, labial bone wall thickness, gingival papilla, and gingival 
margin levels
After surgery, the bone density of the labial alveolar bone and the thickness of the labial bone wall in the obser-
vation group were higher than those in the control group, and the levels of gingival papilla and gingival margin 
were lower than those in the control group (P < 0.05), see Table 3.

Table 3. Comparison of labial alveolar bone density, labial bone wall thickness, gingival papilla, and gingival 
margin levels between the two groups (mean ± SD)

Group

Labial alveolar bone density 
(HU)

Lateral labial bone wall 
thickness (HU)

Gingival papilla level 
(mm)

Gingival margin level 
(mm)

3 months after 
surgery

6 months after 
surgery

3 months 
after 

surgery

6 months 
after 

surgery

3 months 
after 

surgery

6 months 
after 

surgery

3 months 
after 

surgery

6 months 
after 

surgery

Observation 
group

(n = 40)
398.16 ± 16.44 562.09 ± 28.94 3.28 ± 0.45 3.59 ± 0.58 5.31 ± 0.48 5.18 ± 0.35 10.72 ± 1.04 10.03 ± 0.79

Control 
group

(n = 40)
322.05 ± 10.38 477.15 ± 19.28 2.62 ± 0.27 2.71 ± 0.23 6.27 ± 0.86 6.14 ± 0.72 11.83 ± 1.95 11.62 ± 1.48

t-value 24.758 15.448 7.954 8.920 6.165 7.584 3.177 5.994

P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000

3.3. Treatment satisfaction
Table 4 shows that the treatment satisfaction of patients in the observation group is higher than that of the con-
trol group (P < 0.05).

Table 4. Comparison of treatment satisfaction between the two groups [n (%)]

Group Satisfied Dissatisfied Satisfaction

Observation group (n = 40) 38 2 38 (95.0)

Control group (n = 40) 32 8 32 (80.0)

χ2-value 4.114

P-value 0.042

4. Discussion
The incidence of missing upper anterior teeth with labial bone defects has been steadily increasing, primarily 
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due to factors such as traffic accidents, sports injuries, and other traumas. These injuries not only compromise 
the occlusal function of teeth but also significantly impact aesthetic appearance, necessitating prompt restora-
tive treatment [3].

In this study, it was observed that the PES of the observation group were higher compared to those of the 
control group, indicating that the combined treatment approach involving the GBR technique with temporary 
bridge-guided gingival contouring yielded favorable soft-tissue aesthetic outcomes. Conventionally, the clinical 
approach to treating upper anterior tooth loss with labial bone defects involves the use of GBR technology. Dur-
ing treatment, the membrane barrier is utilized to create a protective space, isolating the external environment 
and facilitating optimal conditions for osteoblast growth. Additionally, bone-filling materials are added beneath 
the barrier membrane to form a biological scaffold, promoting new bone formation [4]. Bio-Oss bone-filling ma-
terial is commonly used in GBR procedures due to its high biocompatibility and ability to support osteoblasts, 
facilitating new bone formation [5].

However, GBR technology alone may lead to poor soft tissue aesthetics, with patients experiencing asym-
metrical gingival height lines, crown lengths, and inadequate gingival adherence at the bridge’s gingival end, 
often resulting in inverted black triangles post-implantation. Moreover, removable denture prosthetics may fail 
to provide ideal retention and are prone to food residue accumulation, underscoring the need to preserve incre-
mental gingival profile sites to meet aesthetic requirements [6].

In the temporary bridge-guided gingival contouring treatment model, a pressure-free temporary bridge is 
fabricated and bonded to adjacent teeth to maintain normal gingival conditions, thereby enhancing soft-tissue 
aesthetics [7].

This study confirmed that the observation group exhibited higher postoperative bone density in the labial 
alveolar bone and thicker labial bone walls compared to the control group, with lower levels of gingival papilla 
and gingival margin. GBR technology effectively establishes a biological barrier membrane, guiding osteoblasts 
into the bone defect area, and Bio-Oss bone-filling material facilitates bone repair [8]. However, GBR technolo-
gy alone may result in aesthetic concerns, such as gingival soft tissue collapse and lack of normal gingival pa-
pillae. Combining temporary bridgework to guide gingival shaping during treatment effectively addresses these 
issues, maintaining normal gingival conditions and improving implant restoration aesthetics [9].

Overall, the satisfaction level of the observation group was higher than that of the control group. The com-
bined approach of GBR technology with temporary bridge-guided gingival contouring not only addresses bone 
defects but also maintains optimal gingival morphology, meeting patient expectations for restorative effects and 
aesthetics and significantly enhancing treatment satisfaction [10].

In conclusion, the combination of GBR technique with temporary bridge-guided gingival contouring for 
treating upper anterior tooth loss with labial bone defects improves gingival soft tissue aesthetics, increases al-
veolar bone density and labial bone wall thickness, and yields high patient satisfaction. This approach is recom-
mended for adoption in medical institutions.
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