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Abstract
Background: Full coverage crowns are commonly used to 
restore severely damaged teeth and improve function and 
durability. Nickel–chromium cast crowns are widely utilized 
due to their strength, durability and cost-effectiveness. 
However, crown placement may influence the health of 
surrounding gingival tissues. This study aimed to evaluate 
free gingival changes following cementation of nickel–chromi-
um cast crowns. 

Methods: This prospective observational study was conduct-
ed in the Department of Prosthodontics at Bangabandhu 
Sheikh Mujib Medical University and Beau-Dent, The Dental 
Specialist from June 2021 to July 2022. A total of 60 patients 
aged 25–30 years who required nickel–chromium cast 
crowns were included. Baseline gingival condition was 
recorded before crown cementation using the gingival index 
and clinical assessment of free gingiva. 

Results: Among the participants, 53.3% were aged 25–27 
years and 56.7% were male. Most crowns were placed on 
molar teeth (61.7%). The mean gingival index increased from 
0.56 ± 0.23 before cementation to 0.91 ± 0.36 at 1 month and 
1.17 ± 0.41 at 3 months. Initially, 78.3% of patients had 
normal gingiva, but this decreased to 38.3% after three 
months, while mild inflammation increased to 45.0% and 
moderate inflammation to 16.7%. Conclusion: Nickel–chromi-
um cast crowns were associated with a gradual increase in 
gingival inflammatory changes following cementation. Proper 
crown design, accurate marginal adaptation and good oral 
hygiene are essential to maintain gingival health after crown 
placement. 
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Introduction
Dental caries and structural damage of posterior teeth are 
common oral health problems that often require restor-
ative and prosthodontic treatment [1]. When significant 
tooth structure is lost, full coverage crowns are frequently 
recommended to restore function, strength and esthetics. 
Among the various materials used in fixed prosthodontics, 
nickel–chromium (Ni–Cr) cast crowns remain widely used 
due to their high strength, durability, good marginal 
integrity and relatively low cost [2]. These characteristics 
make them a practical option for many patients seeking 
fixed dental restorations [3].

Despite their advantages, the placement of full coverage 
crowns may influence the health of surrounding periodon-
tal tissues, particularly the free gingiva [4]. The success of 
a crown restoration depends not only on its mechanical 
properties and longevity but also on its compatibility with 
the adjacent gingival tissues. Improper crown margins, 
overcontouring, inadequate marginal adaptation, or 
plaque accumulation around the restoration may lead to 
gingival inflammation, bleeding, or other periodontal 
complications [5]. Therefore, maintaining gingival health 
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is an important consideration in prosthodontic treatment 
[6].

The free gingiva, which surrounds the cervical portion of 
the tooth, plays a vital role in protecting underlying 
periodontal structures [7]. Any alteration in this tissue 
following crown placement may indicate the biological 
response of the gingiva to the restorative material or the 
prosthetic procedure itself [8]. Gingival changes such as 
redness, swelling, bleeding on probing and increased 
gingival index scores have been reported in patients 
following crown cementation, especially when plaque 
control is inadequate or when crown margins extend too 
close to the gingival sulcus [9].

Nickel–chromium alloys are commonly used in cast 
crowns due to their mechanical strength and corrosion 
resistance [10]. However, some studies have suggested 
that metallic restorations may influence gingival tissue 
response, either through marginal irritation or plaque 
retention around the crown margins [4]. Proper clinical 
techniques, accurate marginal fit and good oral hygiene 
practices are essential to minimize these effects and 
maintain periodontal health after crown placement [11].

Evaluation of gingival changes following cementation of 
cast crowns is therefore important to assess the biological 
compatibility of the restoration and the quality of prostho-
dontic treatment [12]. Monitoring gingival condition before 
and after crown placement helps clinicians identify early 
signs of inflammation and implement preventive 
measures when necessary. Clinical indices such as the 
gingival index are commonly used to assess the degree of 
gingival inflammation and to compare gingival status over 
time [13].

Understanding the gingival response associated with 
nickel–chromium cast crowns can provide valuable 
information for improving restorative procedures and 
ensuring long-term periodontal health. Therefore, this 
study was conducted to evaluate the changes in free 
gingival condition following the cementation of 
nickel–chromium cast crowns in patients undergoing fixed 
prosthodontic treatment.

Methodology and Materials
This prospective observational study was conducted in 
the Department of Prosthodontics at Bangabandhu 
Sheikh Mujib Medical University and Beau-Dent, The 
Dental Specialist from June 2021 to July 2022 to evaluate 
free gingival changes following cementation of 
nickel–chromium cast crowns. A total of 60 patients 
requiring full coverage nickel–chromium cast crowns 
were included in the study. Patients aged between 25 and 
30 years who required single posterior full coverage 
crowns and were willing to participate in the study were 
selected using purposive sampling technique.

All patients underwent thorough clinical examination 
before treatment. Baseline gingival condition around the 

prepared tooth was recorded prior to crown cementation 
using standard clinical parameters including gingival 
index and clinical observation of free gingival condition. 
Tooth preparation was performed following standard 
prosthodontic principles and impressions were taken 
using elastomeric impression materials. Nickel–chromium 
cast crowns were fabricated in the dental laboratory and 
cemented using conventional luting cement. Gingival 
status was re-evaluated at follow-up visits after cementa-
tion to assess any changes in the free gingiva.

Inclusion criteria included patients aged 25–30 years 
requiring a single nickel–chromium cast crown in premo-
lar or molar teeth, patients with clinically healthy or mildly 
inflamed gingiva before crown placement and those who 
provided informed consent. Exclusion criteria included 
patients with systemic diseases affecting periodontal 
health, smokers, patients with poor oral hygiene, those 
with periodontal disease, previous prosthetic crowns in 
the same region and patients unwilling to participate in 
follow-up evaluation.

All collected data were recorded in a structured data 
sheet and analyzed using SPSS. Descriptive statistics 
including frequency, percentage, mean and standard 
deviation were calculated and presented in tables to 
evaluate changes in free gingival condition following 
crown cementation.

Results
Table I: Distribution of Patients by Age and Gender (n = 
60)

Table I shows the distribution of patients according to age 
and gender. Among the total 60 participants included in 
the study, the majority belonged to the 25–27 years age 
group, comprising 32 patients (53.3%), while 28 patients 
(46.7%) were within the 28–30 years age group. Regard-
ing gender distribution, male patients were slightly more 
predominant, accounting for 34 cases (56.7%), whereas 
female patients constituted 26 cases (43.3%). In the 
25–27 years age group, 19 patients (31.7%) were male 
and 13 patients (21.7%) were female, while in the 28–30 
years age group 15 patients (25.0%) were male and 13 
patients (21.7%) were female.

Age 
Group 
(years)  

Male n 
(%) 

Female 
n (%)  

Total n 
(%) 

25–27 19 (31.7)  13 
(21.7)  32 (53.3)  

28–30 15 (25.0)  13 
(21.7)  28 (46.7)  

Total  34 (56.7)  26 
(43.3)  60 (100)  
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Table II: Distribution of Teeth Receiving Nickel-Chromium 
Cast Crowns (n = 60)

Table II presents the distribution of teeth that received 
nickel–chromium cast crowns among the study partici-
pants. Out of the 60 crowned teeth, the majority were 
molars, accounting for 37 teeth (61.7%), whereas premo-
lars comprised 23 teeth (38.3%).

Table III: Mean Gingival Index Before and After Cementa-
tion of Crown (n = 60)

Table III shows the mean gingival index of the study 
participants before and after cementation of the 
nickel–chromium cast crowns. The mean gingival index 
before cementation was 0.56 ± 0.23, indicating generally 
healthy gingival condition around the teeth prior to crown 
placement. However, the mean gingival index increased 
to 0.91 ± 0.36 at 1 month after cementation, suggesting a 
noticeable rise in gingival inflammation during the early 
post-cementation period. Furthermore, the mean gingival 
index continued to increase to 1.17 ± 0.41 at 3 months 
after cementation.

Table IV: Changes in Free Gingival Condition After Crown 
Cementation (n = 60)

Table IV presents the changes in free gingival condition 
before cementation and three months after crown cemen-
tation among the study participants. Before cementation, 
the majority of patients had normal gingiva (47 patients, 
78.3%), while 11 patients (18.3%) showed mild inflamma-
tion and only 2 patients (3.3%) had moderate inflamma

tion. After three months of crown cementation, the propor-
tion of patients with normal gingiva decreased to 23 cases 
(38.3%), while mild inflammation increased to 27 cases 
(45.0%). Additionally, moderate inflammation was 
observed in 10 patients (16.7%), whereas no cases of 
severe inflammation were reported during the study 
period.

Discussion
The present study evaluated the changes in free gingival 
condition following cementation of nickel–chromium cast 
crowns. Fixed prosthodontic restorations are widely used 
to restore function and structural integrity of damaged 
teeth; however, their influence on surrounding periodontal 
tissues remains an important clinical consideration. The 
findings of the present study demonstrated a gradual 
increase in gingival inflammation after crown cementa-
tion, which is consistent with observations reported in 
several previous studies.

In this study, the majority of participants were within the 
25–27 years age group (53.3%) and male patients consti-
tuted 56.7% of the study population. Although age and 
gender were not the primary outcomes of this research, 
the predominance of young adult patients requiring crown 
restorations may reflect the higher occurrence of dental 
caries, tooth fracture and structural loss among this age 
group. Similar clinical patterns have been reported by 
Rahman et al., who evaluated oral hygiene status follow-
ing crown placement and noted that posterior restorations 
are commonly required in adult patients due to extensive 
tooth damage and occlusal stress [14].

The distribution of crowned teeth in the present study 
showed that molars accounted for 61.7% of restorations, 
while premolars represented 38.3%. This finding 
indicates that posterior teeth, particularly molars, more 
frequently require full coverage restorations due to their 
heavy functional load and increased susceptibility to 
caries and structural breakdown. Similar observations 
have been reported by Moslehifard et al., who empha-
sized the importance of full-coverage prosthetic rehabili-
tation in severely damaged posterior teeth to restore 
proper occlusal function and stability [15].

One of the most important findings of the present study 
was the change in gingival health after crown cementa-
tion. The mean gingival index increased from 0.56 ± 0.23 
before cementation to 0.91 ± 0.36 at 1 month and 1.17 ± 
0.41 at 3 months, indicating a gradual increase in gingival 
inflammation around crowned teeth. These findings are 
consistent with the study of Saravanakumar et al., who 
reported that different crown materials and restorations 
may influence inflammatory responses in gingival tissues 
due to plaque accumulation and marginal irritation [16].

Similarly, Dimofte et al. reported that fixed dental prosthe-
ses may alter the periodontal environment if plaque 

Tooth Type  Number of 
Teeth  

Percentage 
(%)  

Premolar  23 38.3  
Molar  37 61.7  
Total  60 100  

Time of Examination 
Mean 

Gingival 
Index 

Standard 
Deviation 

(SD) 
Before Cementation 0.56 ±0.23 

1 Month After Cementation 0.91 ±0.36 
3 Months After 

Cementation 1.17 ±0.41 

Gingival Condition 
Before 

Cementation 
n (%) 

After 3 
Months n 

(%) 
Normal Gingiva 47 (78.3) 23 (38.3) 

Mild Inflammation 11 (18.3) 27 (45.0) 
Moderate Inflammation 2 (3.3) 10 (16.7) 

Severe Inflammation 0 (0) 0 (0) 
Total 60 (100) 60 (100) 
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control is inadequate or if marginal adaptation is not 
optimal. They emphasized that improper crown contour 
and subgingival margins can contribute to gingival inflam-
mation and periodontal changes [17]. The increase in 
gingival index values observed in the present study may 
therefore be related to plaque retention around crown 
margins or minor marginal discrepancies following 
cementation.

In the present study, evaluation of free gingival condition 
also revealed a noticeable shift in gingival status over 
time. Before crown cementation, 78.3% of patients had 
normal gingiva, while only 18.3% showed mild inflamma-
tion and 3.3% had moderate inflammation. However, after 
three months, the proportion of patients with normal 
gingiva decreased to 38.3%, while mild inflammation 
increased to 45.0% and moderate inflammation to 16.7%. 
These findings suggest that gingival tissues may become 
more susceptible to inflammatory changes after crown 
placement, particularly if plaque control is not maintained 
effectively.

Comparable findings were reported by Shetty, who 
observed that periodontal parameters may deteriorate 
slightly around fixed prosthetic restorations over time, 
particularly in cases where plaque accumulation occurs 
near crown margins [18]. In addition, Jamal et al. reported 
that long-term complications of metal-based crowns may 
include periodontal irritation and gingival inflammation, 
emphasizing the importance of proper crown design and 
oral hygiene maintenance [19].

The role of luting agents and marginal seal in maintaining 
gingival health has also been highlighted in previous studies. 
Handa et al. demonstrated that microleakage around crown 
margins may contribute to plaque retention and gingival 
irritation, while Wingo emphasized that the choice of dental 
cement can influence the longevity and biological compati-
bility of crown restorations [20,21]. Furthermore, 
Alvarez-Arenal et al. noted that appropriate selection of 
luting agents is essential to ensure proper marginal adapta-
tion and minimize periodontal complications [22].

Limitations of The Study
This study had several limitations that should be considered 
while interpreting the findings. The sample size was 
relatively small (n = 60) and the study population was 
restricted to a narrow age group (25–30 years), which may 
limit the generalizability of the results to other age groups. 
In addition, the follow-up period was limited to three 
months, which may not fully reflect the long-term periodon-
tal response to nickel–chromium cast crowns. Other factors 
such as oral hygiene practices, dietary habits and individual 
periodontal susceptibility could also influence gingival 
health but were not extensively evaluated in this study.

Conclusion
Within the limitations of this study, cementation of 
nickel–chromium cast crowns was associated with a 

noticeable increase in gingival inflammation over time. 
Although these crowns effectively restore damaged teeth, 
careful attention to crown margins, prosthetic design and 
consistent oral hygiene practices is essential to maintain 
healthy gingival tissues and prevent periodontal compli-
cations.
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