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Abstract 

Introduction: Proper planning, coupled with 

improved technique, knowledge of the dental anatomy 

and adjacent structures, commences for successful 

treatment. In preparing for a prosthesis, we must 

know how to respect the limits of soft-tissue anatomy. 

The biological space must be strictly respected, in 

order that there is harmony between the prosthesis 

and the soft tissue. Objective: This study aimed to 

review, through literature, the importance of 

respecting the limits of the biological space when 

preparing for a fixed prosthesis. Methods: The 

PRISMA Guidelines were followed. The search was 

conducted from January to February 2026 across the 

Web of Science, Scopus, Embase, PubMed, 

ScienceDirect, SciELO, and Google Scholar databases. 

The quality of the studies was assessed using the 

GRADE instrument, and the risk of bias was evaluated 

according to the Cochrane instrument. Results and 

Conclusion: According to the GRADE instrument, 

most studies presented homogeneous results, with X2 

= 65.7% > 50%. A total of 120 articles were found 

and submitted for eligibility analysis, with 16 final 

studies selected to compose the results of this 

systematic review. Considering the Cochrane tool for 

risk of bias, the overall assessment resulted in 31 

studies with a high risk of bias and 28 studies that did 

not meet GRADE and AMSTAR-2 standards. 

Information on the biological space and its limits that 

must be respected is consistent in the literature. 

Harmony and success of treatment depend on strict 

planning, adequate materials, and respect for 

biological limits. 

 

Keywords: Periodontal surgery. Increase of clinical 

crown. Biological space. Prothesis adaptation. 

 

Introduction  

The periodontal biological space is a denting-

gingival union composed of the structure of the gingival 

sulcus with approximately 0.69 mm, junctional 

epithelium with 0.97 mm, and conjunctive insertion with 

an average of 1.07 mm. These measurements may vary 

from tooth to tooth, with the most variable structure 

being the junctional epithelium and the most constant 

being the conjunctive insertion, according to this space 

located coronally to the alveolar bone crest, and may be 

rounded to approximately 3 mm. This distance is 

fundamental for the adhesion of the junctional 

epithelium and insertion of the gum connective fibers to 

the tooth structure [1,2].  

Thus, the biological space is the whole set of 

tissues that ensure the functioning, maintenance, and 

vitality of gum health. The periodontium is divided into 

gingiva (oral epithelium, gingival sulcus, sulcus 

epithelium, junctional epithelium: these are the parts 

that together cover the entire alveolar bone and 

surround the cervical location of the teeth; in cells, 

which surround the roots of the teeth and make the 

connection between the root cementum to the alveolar 

bone; Root cementum: Specialized, highly calcified 

tissue that covers the root surfaces of the teeth. Not 

being vascularized, lymphatic, or containing 

innervations, it does not undergo morphological 

changes; however, has the characteristic of continuous 

deposition throughout life. Alveolar Bone is defined as 
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the parts of the maxilla and mandible that form and 

support the dental alveoli [2-6].  

Respecting this anatomical site is of utmost 

importance so that every fixed or crown-type fixed 

prosthesis is adapted so that it can live harmoniously 

with the tissues adjacent to the periodontal and 

periodontal itself, without causing irritation and 

inflammation [2,3]. In some situations in which 

preparations with subgingival endings are observed, 

they cannot always be satisfactorily performed to be 

successful in treatment. When the inefficient invasion of 

the biological space occurs, the organism tends to 

promote the resorption of the bone structure, which 

supports the dental element and its adjacent structures 

in order to compensate for the lost space [3,4].  

Thus, one can observe subgingival cavity margins 

invading the biological space, thus requiring surgical 

intervention in order to restore normality to the 

supporting tissues. To be successful in restorative 

treatment and not cause damage to the periodontal 

tissues, the preparation should be completed 3 to 4 mm 

from the alveolar bone crest, preserving the supporting 

tissues (junctional epithelium and connective insertion). 

Thus, clinical crown augmentation surgery has been 

highly recommended because it promotes a better 

working view, bringing to treatment a greater chance of 

success [4-8].  

Surgical procedures that include clinical bladder 

augmentation can be performed in two ways: soft 

tissue excision through gingivectomies or gingivoplasty, 

or removing bone tissue through osteotomy and 

osteoplasty as needed [4]. Therefore, this study aimed 

to address the indications, contraindications, and 

surgical techniques for clinical crown augmentation for 

restorative purposes.  

  

Methods  

Study Design  

This study followed the international systematic 

review model, following the PRISMA (preferred 

reporting items for systematic reviews and meta-

analysis) rules. Available at: http://www.prisma-

statement.org/?AspxAutoDetectCookieSupport=1. 

Accessed at: 02/10/2026. The AMSTAR 2 (Assessing the 

methodological quality of systematic reviews) 

methodological quality standards were also followed. 

Available at: https://amstar.ca/. Accessed at: 

02/10/2026.  

  

Search Strategy and Search Sources  

The literature search process was carried out from 

January to February 2026 and developed based on Web 

of Science, Embase, Scopus, PubMed, Lilacs, Ebsco, 

Scielo, and Google Scholar, covering scientific articles 

from various periods to the present day. The following 

descriptors were used in health sciences (DeCS/MeSH 

terms): “”, and the Boolean “and” was used between 

the MeSH terms and “or” between the historical 

findings.  

 

Study Quality and Risk of Bias  

Quality was classified as high, moderate, low, or 

very low regarding the risk of bias, clarity of 

comparisons, precision, and consistency of analyses. 

The most evident emphasis was on systematic review 

articles or meta-analyses of randomized clinical trials, 

followed by randomized clinical trials. Low quality of 

evidence was attributed to case reports, editorials, and 

brief communications, according to the GRADE 

instrument. The risk of bias was analyzed according to 

the Cochrane instrument by analyzing the Funnel Plot 

graph (Sample size versus Effect size), using Cohen's 

test (d).  

 

Results and Discussion  

Summary of Findings  

A total of 120 articles were found and submitted to 

eligibility analysis, with 16 final studies selected to 

compose the results of this systematic review. The 

listed studies were of medium to high quality (Figure 1), 

considering the level of scientific evidence of studies 

such as meta-analysis, consensus, randomized clinical, 

prospective, and observational. Biases did not 

compromise the scientific basis of the studies. According 

to the GRADE instrument, most studies presented 

homogeneity in their results, with X2=65.7%>50%. 

Considering the Cochrane tool for risk of bias, the 

overall assessment resulted in 31 studies with a high 

risk of bias and 28 studies that did not meet GRADE and 

AMSTAR-2.  

 

 
Figure 1. Flowchart showing the article selection process. 

Source: Own Authorship.  
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Figure 2 presents the results of the risk of bias of 

the studies using the Funnel Plot, showing the 

calculation of the Effect Size (Magnitude of the 

difference) using Cohen's Test (d). Precision (sample 

size) was determined indirectly by the inverse of the 

standard error (1/Standard Error). This graph did not 

have a symmetrical behavior, suggesting a significant 

risk of bias, both among studies with small sample sizes 

(lower precision)  that are shown at the base of the 

graph and in studies with large sample sizes that are 

presented at the top.  

 

 
Figure 2. The non-symmetrical funnel plot suggests risk of 

bias among the studies with small sample sizes that are 

shown at the bottom of the graph. High confidence and high 

recommendation studies are shown above the graph (n=16 

studies). Source: Own Authorship.  

  

Major Results and Discussion  

Dental treatment is only considered satisfactory 

when several aspects are respected, among which the 

main ones are mechanical, biological, functional, and 

aesthetic, aiming to maintain the harmony between soft 

tissue, bone tissue, and the prosthesis [1,2,5]. The aim 

is to maintain harmony between the tissues that 

comprise the supporting tissue (soft tissue, bone tissue, 

and dental tissue). The biological space consisting of 

measurements from the free gingival margin to the 

alveolar bone crest contains auxiliary and bioanatomic 

structures of the sulcular epithelium, junctional 

epithelium, and connective insertion [4,6].   

The function of the biological space is to protect 

against bacterial activity and maintain the integrity of 

the supporting elements, since if the biological space is 

not respected, sustained periodontal lesions may 

appear, which may result in bone loss and pouch 

formation. periodontal disease, gingival recession, and 

even tooth loss [7].  

Invasion of the biological space during preparation 

for restorations, whether fixed prostheses or direct 

restorations, can cause gingival recessions, bone 

resorption, deepening of the gingival sulcus, and 

inflammation. These changes may be permanent or 

transient, clinically represented by inflammatory signs 

such as pain, heat, redness, bleeding, and loss of 

aesthetic and functional functions [8].   

This excessively violated space can be recovered 

through structure repositioning techniques such as 

orthodontic traction of the tooth or involved root 

fragment, followed by periodontal surgical procedure to 

correct bone defects and gingival tissues, and 

periodontal surgical access to the tooth or fragment. 

root canal involved, followed by orthodontic traction, 

apical flap positioning through resective bone surgery 

over the involved area (crown conquest) for posterior 

restoration, which generally compromises the aesthetics 

and removes the supporting bone of the adjacent teeth, 

extraction of the tooth involved with subsequent 

replacement by prosthesis or implant [9].  

The choice of orthodontic traction as a treatment, 

for example, is beneficial because this treatment is 

extremely conservative, providing the rehabilitation of 

the dental element without the need for preparation of 

adjacent teeth and for restoring aesthetic and functional 

functions in a relatively short time. Some dissatisfaction 

may appear due to the use of orthodontic braces, and 

some wear may be necessary in order to allow space 

for extrusion [10,11].  

With all tissue handling, at the end of treatment, 

there is the possibility of regularizing the gingival bone 

tissues by remodeling the anatomy with minor 

periodontal surgery [12,13]. Surgical apical positioning 

of the flap when resective bone surgery is used on 

elements that, due to caries or fractures, have lost large 

portions of the crown, the restorative treatment is 

simple, as it presents greater exposure of the dental 

element sufficient for tooth retention and shape, 

without aggression to periodontal tissues [14,15].  

In cases where the extraction of the dental 

element is chosen, it should be kept in mind that the 

rehabilitation must be done in a short time so that there 

is no tooth movement, which can lead to the loss of 

spaces that would be used for implant or prosthesis 

installations. punctuated type, which requires spaces 

[2,3,16].  

 

Conclusion  

It was concluded that among several hypotheses of 

treatments that can be performed, we realize that there 

is a need to elaborate and study each case in its 

particularity. It was concluded that the importance of 

biological space for the success of aesthetic and 

functional treatment, avoiding failures in subgingival 

preparations and marginal adaptations.  
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