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ABSTRACT 

 

The most important part in a periodontal therapy is the ability to completely remove 

the calculus from the tooth structure. In some cases, even after the completion of the 

periodontal therapy, a significant amount of calculus can still be present. With that in mind, 

the formation of a proper treatment plan should be based upon the patient's periodontal status 

would ultimately provide a better prognosis in the future. The aim of the study is to analyse 

periodontally compromised patients that are opting for subgingival scaling with or without 
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periodontal flap surgery. The sample size consists of 164 patients who were diagnosed with 

chronic periodontitis. Each patient's gender, age, periodontal status as well as treatment 

records was obtained through patient records from the institution between June 2019 to 

March 2020. Based on the severity of the periodontal disease, patients with highly severe 

periodontal status commonly undergo both subgingival scaling and flap surgery (55.8%) 

compared to patients with less severe periodontal status opting only for subgingival scaling 

only (44.2%). Chi-square test was one and there was a positive correlation between the mean 

attachment loss (mm) of the patient and the treatment being done (p=0.00).Within the limits 

of our study, it was found that the severity of the periodontal disease determines the treatment 

option of the patients. Patients undergoing both subgingival scaling and flap surgery are more 

commonly associated with more severe periodontal status while those opting for only 

subgingival scaling have a less severe periodontal status. 

 

Keywords: attachment loss, flap surgery, periodontitis, probing depth, subgingival scaling. 

 

INTRODUCTION 

 

         Periodontitis is a severe form of destructive inflammatory disease of the periodontium 

known to cause destruction of periodontal tissues namely the periodontal ligament, 

cementum, alveolar bone as well as the gingiva.[(1)] [(2)] This chronic inflammatory state of 

periodontal destruction is caused by a variety of aetiological and risk factors. [(3)] In cases of 

periodontitis, the main aim of doing a periodontal therapy is to regenerate the periodontal 

tissues lost as a result of this disease. [(4)] Periodontal therapy consists of both a nonsurgical 

and surgical approach. A nonsurgical approach includes patient motivation, oral hygiene 

instructions as well as the elimination of plaque and calculus deposits. [(5)] On the other 

hand, surgical procedures include treatments like subgingival curettage, gingivectomy, 

modified widman flap, and full- or split-thickness flap procedures with or without osseous 

recontouring. [(5,6)] 

Scaling whether it be supragingival or subgingival is a method of instrumentation on 

the crown or root surface of the tooth with the primary aim of removing calculus, dental 

biofilm and extrinsic stains. Scaling directly removes both dental plaque and calculus present 

on the tooth surface. With that, there will be a reduction in gingival bleeding and 

inflammation which if left untreated will eventually lead to periodontitis [(7)] which is the 

most common reason for tooth loss. [(8)] In chronic periodontitis, P. gingivalis is described 

as the key pathogen. [(9)] When periodontal tissue destruction happens, scaling promotes 

periodontal regeneration which can help in restoring periodontal tissues to its original 

architecture and function.[(10)] This treatment option is practiced primarily as a form of 

preventive dental care in order to maintain the state of a healthy gingiva and prevent 

gingivitis. [(11)]  

The basis of periodontal therapy has always been principally the elimination of 

disease with the simultaneous maintenance of a functional, healthy dentition and supporting 

tissues. [(12)] In spite of various appointments done by different clinicians to thoroughly 

scale and root plane the teeth, a significant amount of calculus may still be present even with 

the completion of such procedures and tooth surfaces proving visually to be clinically 
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smooth. In most cases, when there is an incomplete removal of subgingival plaque, it has 

been proven to be equivalent to having complete lack of plaque control in an individual. 

[(13)] In scenarios where a clinician is required to treat deep periodontal pockets, scaling was 

proven to be more difficult compared to shallow pockets. [(13)],[(14)]. In the end, due to 

improper treatment planning, the completed periodontal therapy in some instances ends in 

failure [(15)] as a result of the presence of remaining plaque and calculus after the therapy. 

[(16)]  

Besides scaling, there are various treatments available to treat periodontal pockets. 

One of the most common methods is flap surgery, which aims to provide periodontal 

reattachment that promotes postoperative adaptation of mature, gingival connective tissue to 

the tooth surface. [(17)] Flap surgery is a significantly beneficial method that can be used in 

cases of deep periodontal pockets and severe attachment loss. Not only does it benefit in 

calculus removal, it also aids in the periodontal tissue regeneration. [(17)] 

         With these methods of periodontal therapy, some challenges that were faced included 

patient compliance in terms of the treatment suggestions. [(18)] Since subgingival scaling and 

flap surgery cannot be done in one sitting, it is proven that there is difficulty in recalling these 

patients. These future appointments are important especially for the purpose of future 

inspections of any residual calculus that remains in order to determine the effectiveness of the 

periodontal therapy.[(16)] 

         This study was done for the aim of analysing periodontally compromised patients 

opting only for sub gingival scaling with or without periodontal flap surgery. The main 

purpose being that dentists in the future can be more assured during their treatment planning 

in regard to periodontally compromised patients. Since periodontal disease has various 

aetiologies, the process of treatment planning has always been a challenge for the 

dentist.[(19)] Our team has rich experience in research and we have collaborated with 

numerous authors over various topics in the past decade (20)(15,21–42). With better 

understanding, it will ultimately lead to a better diagnosis and future prognosis of the disease. 

 

MATERIALS AND METHODS 

 

A single centre retrospective study was done in an institutional setting. The ethical 

approval was received from the institution’s ethical committee. The study involved selected 

patients data who were diagnosed with chronic periodontitis and had undergone subgingival 

scaling as well as flap surgery. The necessary approvals in gaining the datas were obtained 

from the institutional ethical committee (SDC/SIHEC/2020/DIASDATA/0619-0320). The 

number of people involved in this study included 3 people (guide, reviewer and researcher). 

 

Selection of Subjects: 

A total sample size of 164 chronic periodontitis patients who have undergone subgingival 

scaling and flap surgery from the period of June 2019 to April 2020 were selected for this 

study. There were three people involved in this study (guide, reviewer, and researcher). All 

available data were taken into consideration. 
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Data Collection: 

The patient’s details were retrieved from the institution’s patient record management 

software (Dental Information Archiving Software). Data regarding patients age, gender, mean 

probing depth (mm), mean attachment loss (mm) and the treatment done were taken into 

consideration for this study. Cross verification of the data was done with the help of 

photographs. The data was manually verified, tabulated and sorted. 

 

Inclusion Criteria: 

All patients who were diagnosed with chronic periodontitis. All patients who had undergone 

subgingival scaling and flap surgery. All age groups were taken into account. 

 

Exclusion Criteria: 

All patients with systemic illnesses. Repetitive records were excluded as well.  

 

Statistical Analysis: 

The tabulation of data was analysed using SPSS software (IBM SPSS Statistics 26.0). The 

method of statistical analysis that was used in this study was the Chi-square test to compare 

two proportions. The analysis was done for: age, gender, mean probing depth (mm), mean 

attachment loss (mm) and the treatment done. 

 

RESULTS 

 

         In regard to the age group, the most cases was seen in the age group of 36-55 years 

old (55.5%) followed by 16-35 years old age group (27.4%) and the least was seen in 56-75 

years old age group.(Figure 1)  

Out of all the 164 patients obtained for this study, 85 (51.8%) patients were males while the 

other 79 (48.2%) patients were females. (Figure 2) 

 

Treatment Done 

 

 Based on the treatment done, a higher prevalence was seen in patients opting for both 

subgingival scaling and flap surgery (56.1%) compared to patients who opted only for 

subgingival scaling (43.9%). (Figure 3) 

 

Mean Probing Depth and Treatment Done 

 

         In terms of patients only opting for subgingival scaling, the highest prevalence was 

seen in patients with a mean probing depth of 3mm (34.7%) followed closely with patients 

with a mean probing depth of 5mm (30.6%) while the lowest prevalence was seen in patients 

with a mean probing depth of both 6mm (1.2%) and 7mm (1.2%). 

         In regard to patients opting for both subgingival scaling and flap surgery, it is most 

commonly seen in patients with a mean probing depth of 5mm (37.0%) and the least common 

in patients with a mean probing depth of 2mm (0.6%). (Figure 4) 
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         When the chi-square test was done, there is a positive correlation between the mean 

probing depth (mm) of the patient and the treatment being done. A p-value of 0.000 shows a 

significant correlation between these two factors. 

 

Mean Attachment Loss and Treatment Done 

 

         In regard to patients only opting for subgingival scaling, the highest prevalence was 

seen in patients with a mean attachment loss of 3mm (37.5%) followed closely with patients 

with a mean probing depth of 4mm (27.8%) while the lowest prevalence was seen in patients 

with a mean attachment loss of both 6mm (1.2%) 

         In terms of patients opting for both subgingival scaling and flap surgery, it is most 

commonly seen in patients with a mean attachment loss of 6mm (37.0%) and the least 

common in patients with a mean attachment loss of 1mm (0.6%). (Figure 5)          

When the chi-square test was done, there is a positive correlation between the mean 

attachment loss (mm) of the patient and the treatment being done. A p-value of 0.000 shows a 

significant correlation between these two factors. 

 

Age Group and Mean Probing Depth 

 

         Within an age group of 16-35 years old, the most common mean probing depth was 

seen in 3mm (42.2%) compared to least common mean probing depth which was 2mm 

(2.2%). 

         In the age group of 36-55 years old, the highest prevalence is seen with a mean 

probing depth of 3mm (34.0%) while the lowest prevalence is seen with a mean probing 

depth of 4mm and 7mm (3.3%).  

 Based on the age group of 56-75 years old, the most common probing depth seen is 

6mm (35.7%) and the least common probing depth seen is 2mm & 8mm (10.7%). (Figure 6) 

         When the chi-square test was done, there is a positive correlation between the age 

group and the mean probing depth (mm) of the patients. A p-value of 0.00 shows a significant 

correlation between these two factors. 

 

Age Group and Mean Attachment Loss 

 

Within an age group of 16-35 years old, the most common mean attachment loss was 

seen in 3mm (40.0%) compared to least common mean probing depth which was 1mm 

(2.2%). 

         In the age group of 36-55 years old, the highest prevalence is seen with a mean 

attachment loss of 5mm and 6mm (24.2%) while the lowest prevalence is seen with a mean 

attachment loss of 8mm (1.1%).  

Based on the age group of 56-75 years old, the most common probing depth seen is 

7mm (32.1%) and the least common probing depth seen is 4mm (7.1%).(Figure 7) 

When the chi-square test was done, there is a positive correlation between the age 

group and the mean attachment loss (mm) of the patients. A p-value of 0.00 shows a 

significant correlation between these two factors. 
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DISCUSSION 

   

 Periodontitis is the second largest oral health problem. This highly prevalent disease 

can interfere with an individual’s quality of life in many ways, including the physical aspect, 

masticatory function, appearance as well as personal relationships. 

In the present discussion, it is observed that the deeper probing depths are treated with 

both subgingival scaling and flap surgery while shallower probing depths are treated with 

only subgingival scaling. Similar to that of a study done by Caffesse RG et al, probing depths 

more than 3 mm required both scaling as well as flap surgery to be completed. In 4 to 6 mm 

pockets, only 43% of all surfaces were completely cleaned of all deposits on teeth which 

were scaled only, while 76% of all surfaces were completely cleaned in the teeth with flap 

surgery. [(18)] 

         When the mean attachment loss is analysed, it showed a similar finding to that of the 

mean probing depth. A higher mean of attachment loss will commonly undergo both 

subgingival and flap surgery. Caffese RG et al also supported this finding with his own; one 

of the main rationale for periodontal flap surgery is to improve healing by facilitating access 

for, and subsequently achieving, a more thorough root planing. [(18)] Moreover, according to 

Roshna T et al; showing that patients with a generalised loss of attachment more than 5mm,  

subgingival scaling was performed after which the patients was advised to continue the 

chlorhexidine mouthwashes as well as a quadrant-wise full-mouth flap surgery. [(43)] 

Mouthwashes are used in this case since it helps maintain an effective oral hygiene alongside 

the mechanical plaque removal that these patients have been subjected to. [(44)] 

         In regards to both the mean probing depth and the mean attachment loss and its 

association with the age group, a higher value of both was seen particularly in the age group 

56-75 years old. According to Aljateeli et al, at a mean age of 51.5 years old, their mean 

probing depth and mean attachment loss is both 7.42mm and 7.25mm respectively. [(45)] 

         As a whole, in this study, more periodontally compromised patients have undergone 

both scaling and flap surgery compared to just subgingival scaling. Caffese RG et also found 

similar results in which a higher percentage of patients from their sample size have 

commonly undergone both the procedures during their periodontal therapy. [(18)] Our 

institution is passionate about high quality evidence based  research and has excelled in various fields 

( (37,38,46–54). In the future, instead of solely focusing on the clinical and radiographic 

parameters, microbiological assessments like of saliva can be practiced as they are readily 

available and contain serum markers that have significant diagnostic importance. [(55)] With 

radiographic diagnosis there could be a possibility of inaccurate assessment by the operator 

especially when using conventional radiographs. [(25)] 

         During the duration of this study, there were some limitations that were encountered; 

which includes  a limited research time frame of 10 months. The study demographic that was 

focused on was also limited to only the city population. It may also be subjected to various 

errors or bias. 

         In future studies, instead of focusing broadly only on chronic periodontitis, adding 

more groups with varying degrees of periodontal diseases such as gingivitis and aggressive 

periodontitis can further widen the scope. [(56)],[(57)] At the same time, an increase of the 
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study duration should be done, and an even bigger demographic population should be 

included to properly analyse the selected variables. 

 

CONCLUSION 

 

         Within the limits of our study, it was found that the severity of the periodontal disease 

determines the treatment option of the patients. Patients undergoing both subgingival scaling 

and flap surgery are more commonly associated with more severe periodontal status while 

those opting for only subgingival scaling have a less severe periodontal status. 
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GRAPHS 

 

 
Figure 1: Bar chart represents the percentage distribution across age groups. The age 

group ranging from 36-55 years old (bright orange) showed a higher prevalence 

compared to the age groups ranging from 16-35 years old (dark blue) and 56-75 years 

old (dark green). 
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Figure 2: Bar chart represents the percentage distribution across the gender in 

periodontally compromised patients. Males (lavender) showed a higher prevalence 

compared to females (light blue). 

 

 
Figure 3: Bar chart represents the percentage distribution of the treatment done for 

patients with periodontally compromised patients. Patients who have undergone both 

subgingival scaling and flap surgery (olive) showed a higher prevalence compared to 

patients undergoing only subgingival scaling (maroon). 
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Figure 4: Bar chart represents the association between the treatment done and the 

mean probing depth (mm) of periodontally compromised patients. X-axis represents the 

treatment done and Y-axis represents the percentage of periodontally compromised 

patients. The mean probing depth of 5mm (black) is the most common in patients 

undergoing both subgingival scaling and flap surgery, 3mm (peach) in patients 

undergoing only subgingival scaling, which was statistically significant.(Chi-square test; 

p-value=0.00, P<0.05, significant). 

 

 
Figure 5: Bar chart represents the association between the treatment done and the 

mean attachment loss (mm) of periodontally compromised patients. X-axis represents 

the treatment done and Y-axis represents the percentage of periodontally compromised 

patients. The mean attachment loss of 6mm (violet) was common in patients undergoing 

both subgingival scaling and flap surgery followed by 3mm (yellow) in patients 

undergoing only subgingival scaling, which was statistically significant.(Chi-square test; 

p-value=0.00, P<0.05, significant). 
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Figure 6: Bar chart represents the association between the age group and the mean 

probing depth (mm) of periodontally compromised patients. X-axis represents the age 

group and Y-axis represents the percentage of periodontally compromised patients. The 

mean probing depth of 6mm (grey) is the most common in patients in the age group 56-

75 years old and 3mm (peach) in both age groups of 36-55 years old and 16-35 years old, 

which was statistically significant. (Chi-square test; p-value=0.00, P<0.05, significant). 

 

 
Figure 7: Bar chart represents the association between the age group and the mean 

attachment loss (mm) of periodontally compromised patients. X-axis represents the age 

group and Y-axis represents the percentage of periodontally compromised patients. The 

mean attachment loss of 7mm (purple) is the most common in patients in the age group 

56-75 years old followed by loss of 5 mm (beige) and 6mm (violet) in the age group of 

36-55 years old and loss of 1mm(white) in the age group of 16-35 years old, which was 

statistically significant. (Chi-square test; p-value=0.00, P<0.05, significant)  
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LEGENDS 

 

Figure 1: Bar chart represents the percentage distribution across age groups.  

 

Figure 2: Bar chart represents the percentage distribution across the gender in periodontally 

compromised patients.  

 

Figure 3: Bar chart represents the percentage distribution of the treatment done for patients 

with periodontally compromised patients.  

 

Figure 4: Bar chart represents the association between the treatment done and the mean 

probing depth (mm) of periodontally compromised patients. 

 

Figure 5: Bar chart represents the association between the treatment done and the mean 

attachment loss (mm) of periodontally compromised patients.  

 

Figure 6: Bar chart represents the association between the age group and the mean probing 

depth (mm) of periodontally compromised patients.  

 

Figure 7: Bar chart represents the association between the age group and the mean attachment 

loss (mm) of periodontally compromised patients. 


