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Abstract 

The health of periodontal tissues is the key to the long-term success of prosthetic restorations. A negative impact on it 

can have subgingival margins, an inaccurate marginal fit, materials that favor the accumulation of plaque and can suffer 

the corrosion process. All these characteristics can stimulate the appearance of a biological response, that can be 

translated by increased proinflammatory markers (interleukins, matrix metalloproteinases) in gingival crevicular fluid. 

The acquisition of the aspects that describe the relationship between the two elements mentioned above, could ensure a 

favorable prognosis of fixed prosthetic therapy. 
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Introduction 

 The health of periodontal tissues is 

important for the long-term success of 

prosthetic restorations [1].  

 Tooth restoration procedures need to 

be applied always taking into account the 

respect of the marginal periodontium tissues 

in order to maintain a health periodontal 

status [2]. At a routine dental examination, 

knowing and understanding the influence of 

prosthetic therapy on the periodontium health, 

can help establish an early diagnosis of 

periodontal disease, and thus facilitate its 

treatment [3]. 

 

Particularities of the relationship between 

periodontium and fixed prosthetic 

restorations 

 Maintaining a health periodontal 

status at the teeth that benefit from 

restorations with margins in contact with the 

free gingival margin is a challenge for 

practitioners, as the odonto-periodontal unit is 

constantly affected by microbial flora, its load 

can be stimulated by the presence of dental 

restorations [3]. The most reliable mechanism 

by which prosthetic restorations can affect the 

status of the marginal periodontium, is 

represented by the capacity of the 

accumulation of bacterial plaque [4].  

 Margins of the fixed prostheses in 

relation to the free gingival margin 

 In addition to the influence of other 

risk factors, the location of the crown margin 

can influence the initiation and progression of 

periodontal disease [5]. Three options are 
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possible: supragingival, juxtagingival or 

subgingival placement [6].  

 Supragingival placement is the most 

biologically indicated option. This type of 

positioning of the margin of the fixed 

prostheses offers certain benefits: the 

preservation of the dental structures during 

the preparation is ensured, the impression is 

much more predictable, temporary 

restorations are more simple to perform [6]. 

At the level of the abutment teeth of the fixed 

prosthetic restoration with supragingival 

preparation limit, inferior scores of plaque 

and gingival indices, and decreased values 

were detected in the periodontal probes, 

compared to the prostheses with subgingival 

located margins [7].  

 The correct placement of the dental 

restoration margin in relation to the tooth 

supporting structure has been, over time, a 

very difficult topic to address [8]. There are 

certain clinical situations that require 

subgingival placement of the restoration 

margins. These include subgingival carious 

lesions, dental fractures that affect the 

subgingival area, the involvement of the 

furcation [9].  

 In this situation where the dental 

restoration margins are positioned below the 

free gingival margin, one of the common 

clinical aspects is gingival hyperplasia [10]. 

Due to the risk of determining the initiation of 

an inflammatory reaction [11], the placement 

of the margins in the gingival sulcus must be 

carefully indicated, especially when the 

terminal area of prepared tooth is of the 

feather type [12]. A distance of 3 mm from 

the alveolar crest is sufficient to prevent 

damage to the periodontal tissues by the 

prosthetic restorations margins placed below 

the free gingival margin [13].  

 Materials used in fixed prosthetic 

therapy 

 The choice of the material for the 

future prostheses is an important step, as, in 

addition to the aesthetic function that is 

usually prioritized by patients, a number of 

prognostic factors must be taken into account, 

such as: the amount of remaining hard dental 

structure, the function of the tooth that benefit 

from prosthetic restoration, and the occlusal 

principles [14]. In fixed prosthetic therapy, 

materials with low bacterial plaque retention 

capacity and the possibility of efficient 

finishing/ polishing are recommended [15].  

 Metal alloys are widely used in 

prosthetic therapy, due to its physical 

qualities. [16] Some of the most used alloys 

for the metal substructure of metal-ceramic 

crowns or the metal component of dental 

fixed partial prostheses are those based on 

Nickel (Ni) [16,17]. Once released into the 

oral environment due to the phenomenon of 

corrosion, it can cause the initiation of 

allergic responses  [18,19]. On an in vivo, 

three-dimensional model of the oral cavity, it 

has been shown that Ni stimulates the 

installation of cytotoxic effects, including the 

induction of oxidative stress [20]. Ni also has 

mutagenic properties [21].  

 A proposed variant for metal-

ceramic crowns is to obtain the metal 

substructure by galvanization technique. 

Thus, the risk of toxic or allergic reactions 

induced by non-noble metal ions is eliminated 

[22]. Ceramic crowns on Gold-Platinum (Au-

Pt) type metal substructure have better 

clinical aspects over time than fused ceramics 

on Nickel-Chromium (Ni-Cr) type metal 

structure [23]. 

 Regarding the aesthetic component 

of mixed crowns, ceramics presents 

satisfactory clinical results regarding the 
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protection of the marginal periodontium, due 

to its reduced capacity to accumulate bacterial 

plaque [24]. The zirconium-supported 

ceramic crown combines the qualities of the 

two types of materials (zirconium dioxide and 

ceramic), reducing the risk of periodontal 

inflammatory diseases [25]. The advent of 

computer-aided design/manufacturing 

technology (CAD-CAM - system) has offered 

fixed prosthetics new ways to make crowns  

[26],  including for odonto-periodontal units 

located in the lateral regions of the dental 

arch, the clinical results of the prosthetic 

restorations obtained in this way being 

acceptable [27].  

 Marginal fit and contour of the 

crown 

 Regarding the marginal adaptation, 

porcelain fused to metal and full-ceramic 

crowns show clinically acceptable results. 

Ceramic materials have the lowest retention 

capacity of the plaque [24].  

 The junction between the tooth and 

the cemented prosthetic restoration is always 

a potential place for the installation of 

recurrent carious lesions, as a result of the 

dissolution of the fixing agent [28]. The more 

accurate the adaptation of the restoration to 

the tooth, the less the possibility of 

recurrent/secondary carious lesions or 

periodontal diseases [29]. These post-

treatment complications can be prevented by 

good continuous oral hygiene [30]. Cervical 

sealing is much more effective in the clinical 

situation in which a tangential preparation of 

the terminal area of the prepared tooth is 

chosen, compared to the one in which a 

shoulder is formed [31]. 

 In fixed prosthetic therapy, the 

aesthetic consideration is met if the contour 

and profile of the fixed prostheses are in a 

harmonious relationship with the adjacent 

teeth [14]. When the surface of the crown is 

the free gingival margin tends to increase in 

volume around the tooth. Over-contouring or 

incorrect placement of the coronal contour 

has a much more harmful effect on 

periodontal tissues, as it promotes the 

accumulation of supra- and subgingival 

plaque. The higher the convexity, the more 

difficult it is to remove the bacterial plaque 

[32].  

 Preparation of periodontal tissues 

for fixed prosthetic therapy 

 Particular importance should be 

given to the preparation of periodontal tissues 

before fixed prosthetic therapy. Periodontal 

diseases must be treated before starting the 

actual prosthetic treatment, the reasons being 

multiple, among which are the following: 

- after periodontal treatment at the level of the 

free gingival margin, changes in 

volume/shape may occur, and prosthetic 

restorations applied on teeth with untreated 

periodontal diseases produce additional 

harmful tensions and pressures that may 

negatively influence a subsequent periodontal 

treatment; 

- the risk of traumatizing the gingival tissues 

during the stages of tooth preparation and 

impression is minimized, the latter being 

much more accurate [33]. 

 The ideal situation that preserves the 

initial conditions of the periodontium, is to 

place the margins of the supragingival fixed 

prosthetic restoration, at least 3 mm away 

from the alveolar ridge [2]. However, there 

are clinical situations that do not allow this 

characteristic: odonto-periodontal units that 

are in altered passive eruption, teeth with 

carious lesions or fractures with subgingival 

extension, situations in which proper 

positioning of the boundary between the tooth 
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and prosthetic restoration is essential for the 

health of the marginal periodontium [13].  

 For these situations, one can resort 

to the elongation of the clinical crown, by 

surgical treatment, orthodontic, or even both 

[2]. Surgical procedures dedicated to this 

purpose are addressed to the mucous tissue: 

gingivectomy, gingivoplasty, and/or bone: the 

intervention with apically repositioned flap 

with or without resection of bone tissue [34]. 

Clinical crown-lengthening by surgical 

procedures is indicated for the restoration of 

anatomical landmarks in the periodontal 

space. This procedure has the role of 

preserving the periodontal health, thus 

ensuring the success of the final restoration 

[35]. Another method is the orthodontic tooth 

extrusion technique [34].  

 

 The influence of the positioning of 

the margin of the fixed prosthetic 

restoration in relation to the free gingival 

margin, on the gingival crevicular fluid 

(GCF) content 

 Robo et al. analyzed in a number of 

10 patients, in addition to the Mühlerman 

Index, the volume (in ml) of crevicular 

gingival fluid, depending on the position of 

the margin of the prosthetic crown relative to 

the free gingival margin: subgingival 

placement (in 9 of the cases), and respectively 

supragingival (1 case). Calculating the 

average volumes (ml) of teeth with fixed 

prosthetic restorations, compared to the mean 

volumes of antagonistic teeth considered as 

odonto-periodontal control units, a difference 

of at least 0.20 ml was found in both 

subgingival and supragingival positioning. 

The results obtained were: 

- subgingival placement: 1.40 ml (teeth of the 

target group), 0.91 ml (homologous teeth of 

the control group); 

- supragingival placement: 0.87 ml (target 

group), 0.63 ml (control group). 

 In both situations of placement of 

the restoration margins (sub/supragingival) 

there was an increase in the volumes of 

crevicular gingival fluid of the prosthetically 

restored teeth, compared to intact homologous 

teeth, this increase may be an essential 

diagnostic element of gingival inflammation 

caused by the foreign body, namely the 

fixed dental prostheses [1].  

 Also in the same way, namely 

depending on the placement of the margin 

(supra/juxtagingival) of the single unit fixed 

prosthetic restorations, distributes and Chang 

et al. the 2 cases included in the study, but 

analyzing the concentrations of interleukin-1 

alpha (IL-1α), interleukin-4 (IL-4), 

interleukin-6 (IL-6) and interleukin-8 (IL-8) 

(pg/mL). 

 Concentrations obtained in the case 

of juxtagingival placement: 

• IL-1α: 110.5 ± 23.3 (pg/mL) 

• IL-8: 131.4  ± 27.5 (pg/mL) 

 Concentrations obtained in the case 

of supragingival placement: 

• IL-1α: 53.8 ± 9.7 (pg/mL) 

• IL-8: 46.9 ± 9.7  (pg/mL) 

 The levels of IL-1α, respectively IL-

8 in the case of juxtagingival placement* of 

the margin of the crown, showed much higher 

values (double) compared to the 

concentrations corresponding to the margins 

placed supragingival [36].  

 Moretti et al. obtained results 

similar to those of the previous study, the 

value of GCF volume (ml) and the 

concentration of interleukin-1 beta (IL-1β) 

(pg/mL) showing ascending values depending 

on the placement of the margins of fixed 

prosthetic restorations, in the following order: 

supragingival, juxtagingival, subgingival 
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position. The margins of the fixed dental 

prostheses placed supragingival are the most 

indicated from the point of view of respecting 

the health of the marginal periodontium [37].  

 In another study where matrix 

metalloproteinase-8 (MMP-8) and tissue 

inhibitor of metalloproteinases-1 (TIMP-1) 

markers were evaluated, taking into account 

the level where the cervical area of the crown 

is located in relation to the free gingival 

margin (juxtagingival, subgingival), they 

were noted in the case of the second type of 

placement, more important values of MMP-8 

at all times after cementation (at 1 month, 3 

months and 6 months), while TIMP-1 levels 

were lower. The juxtagingival position of the 

coronal margins is more proper to the action 

of MMP-8 and TIMP-1 in maintaining a 

health periodontal status and regulating the 

remodeling of periodontal tissues [38].  

 

Correlation between the time elapsed since 

the application of the fixed partial dentures 

and the GCF components 

 Numerous studies have aimed to 

detect various pro-inflammatory biomarkers 

identified in the composition of GCF, at 

different times, in the teeth with indication of 

fixed prosthetic therapy. One of the studies in 

this category is that of Yu et al., who 

collected GCF before applying the porcelain 

fused to metal crown with Ni-Cr metal 

substructure, one week, 3 months and 6 

months after its cementation. At all times of 

the collection after applying the crown, both 

the volume of GCF (μL) and the values of IL-

6 (pg/μL) and IL-8 (pg/μL) showed higher 

values than the initial level. Interestingly, the 

volume and concentration of IL-8 began to 

increase immediately after cementation (76,03 

± 31,49 pg/μL), this trend continuing up to 3 

months (50 ± 30,46 pg/μL), at 6 months 

already showing a decrease phenomenon 

(82,87 ± 31,05 pg/μL), while the level of IL-6 

showed the highest value at 6 months [39]. 

 The long-term effect (after 7-14 years 

of application) of extracoronal prosthetic 

restorations represented by ceramic laminated 

veneers on the health of the marginal 

periodontium is illustrated by correlating the 

GCF volume with clinical parameters 

assessing periodontal health (gingival index, 

depth at the periodontal probe, gingival 

recession and clinical level of attachment). 

There was no statistically significant 

correlation between GCF and probing depth 

(p = 0.197), as in the case of the comparison 

between the value of gingival sulcus depth 

from dental surfaces with veneer to 

unprepared surfaces (p = 0.136). A moderate 

statistical correlation was obtained between 

GCF and the gingival index (r = 0.407) [40].  

Interesting is also the study in which 

there are compared the value of IL-1β (pg) 

between 2 types of crowns, on day 0 

(immediately after crown application), day 45 

and day 90 after cementation. Within the 3 

groups formed (group 1 - metal-ceramic 

crown - the free gingival margin at the level 

of the buccal surface of the tooth comes in 

contact with the metal substructure; group 2 - 

metal-ceramic crown - buccal, in contact with 

the free gingival margin is the ceramic; group 

3 - zirconia crown) differences with 

significant importance were observed (P = 

0.0005) during the 3 moments of GCF 

collecting. The first group was the only one 

with the highest IL-1β values (141.98 pg) on 

day 90. In the case of the second group, a 

maximum level of the biomarker was 

observed on day 0 (109.63 pg), which 

gradually decreased to day 90 (102.25 pg). 

Also in the 3rd group, the decrease of the IL-

1β value is observed with the passage of time 
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(day 90 - 79.88 pg), immediately after the 

application of the crown being the moment 

with the lowest level of the IL-1 β value (86, 

57 pg) [41].  

 In another study, variations in the 

number of oral epithelial cells and 

polymorphonuclear neutrophils (PMN) at the 

GCF level are highlighted, before and after 

the application of fixed prosthetic 

restorations, in 3 groups of patients, 

distributed according to the state of health of 

the marginal periodontium. After the 

application of the prostheses, in the case of all 

the 3 study groups made up, regardless of the 

material used in making the fixed dental 

prostheses (metal-ceramic fixed prostheses 

with Cobalt-Chromium metal substructure - 

obtained by 2 different methods; zirconia-

based ceramic fixed restoration) a statistically 

significant increase in epithelial cells was 

noted, while PMNs showed lower levels than 

the initial values before cementation (p <0.05) 

[42].   

 

Conclusions 

 Fixed dental prostheses constantly 

influence the status of the marginal 

periodontium health. The acquisition of the 

scientific data by the practitioner, that 

describe the relationship between these two 

elements, increases the chances of success 

that he will have in fixed prosthetic therapy.  
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