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ABSTRACT
Aims: In this study, we aimed to evaluate the relationship between the scores of the “Simplified Oral Hygiene Index” (OHI-S) 
indicating poor oral hygiene and the “Decayed, Missing and Filled Teeth” (DMFT) index indicating oral health impairment, 
and acute appendicitis (AA).
Methods: Eighty four patients who were operated on with the diagnosis of acute appendicitis between April 2022 and May 
2023 were included. The control group included 32 individuals without a history of appendectomy. In our study, oral health 
was evaluated using the DMFT and OHI-S indices. The DMFT index is one of the indices quantifying dental health status 
based on the number of cavities. OHI-S is an index used to evaluate oral hygiene.
Results: The OHI-S index scores of the patients with AA were significantly higher than those of the control group (3.53±1.43, 
2.56±1.24, p<0.05, respectively). DMFT index scores of the patients with AA were significantly higher than the DMFT scores 
of the control group (12.09±5.51, 8.4±4.73, p<0.05, respectively). Among all individuals who participated in the study, OHI-S 
and DMFT index values of those who never or occasionally brushed their teeth were significantly higher than those who 
brushed their teeth at least once a day (p<0.05).
Conclusion: In this study, the OHI-S index scores indicating poor oral hygiene, and the DMFT index scores indicating poor 
oral health status were found to be higher in patients operated for AA; It suggests that poor oral health may increase the risk 
of appendicitis.
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INTRODUCTION
Acute appendicitis (AA) is the most common cause 
of acute abdomen in all age groups and one of the 
leading pathologies of emergency abdominal surgery.1-3 
Although approximately 7% of the entire population 
is diagnosed with acute appendicitis at some point in 
their lives, AA is most common between the ages of 10 
and 30.4 Delayed diagnosis may result in complications 
such as abscess, plastron, perforation or peritonitis 
and may lead to mortality in complicated cases. Even 
though the cause of acute appendicitis is not exactly 
clear, the most common causes include fecaliths, 
lymphoid hyperplasia, parasites, malignant and 
benign tumors.5-7 Furthermore, it was also reported 
that appendicitis is a polymicrobial process and both 
aerobic and anaerobic bacteria play a role in cases of 
both acute and complicated appendicitis.8,9 

Oral health is defined as the absence of periodontal (gum and 
surrounding tissues) disease, dental cavities and tooth loss, 
and psychosocial well-being without any biting, chewing, 
smiling and speaking difficulties.10 There is a powerful and 
complex relationship between oral health and systemic 
health. Periodontitis, a chronic inflammatory disease, is 
one of the common chronic infections. If left untreated, it 
can lead to gum problems and tooth loss. Periodontitis may 
sometimes be asymptomatic and thus remain untreated for 
years. It has been reported that circulating proinflammatory 
bacterial constituents are significantly increased in patients 
with periodontal disease compared to those with healthy 
gums.11 In recent studies, poor oral health has been associated 
with a number of systemic diseases including cardiovascular 
disease, pneumonia, diabetes, obesity, rheumatoid arthritis 
and kidney diseases.12
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This study aims to address the relationship between oral 
and dental health and appendicitis.

METHODS
The study was carried out with the permission of 
Siirt University Non-invasive Clinical Researches 
Ethics Committee (Date: 18.05.2023, Decision No: 
2023/05/01/01). All procedures were carried out in 
accordance with the ethical rules and the principles 
of the Declaration of Helsinki.

Eighty four patients who underwent surgery with 
the diagnosis of AA which was confirmed by 
postoperative histopathologic examination between 
April 2022 and May 2023 were included in the study. 
The patients’ demographic characteristics, complete 
blood count parameters at admission, radiologic 
results, operative findings and postoperative 
pathology data were recorded. The control group 
consisted of 32 subjects with no known systemic 
diseases or history of appendectomy who were 
admitted to the dental hospital for treatment and 
who consented to participate in the study. Patients 
younger than 18 years of age, patients with a known 
systemic disease, patients who underwent periodontal 
treatment within the last six months and patients with 
neoplastic lesions, parasites or foreign bodies causing 
appendicitis were excluded.

After consent forms were signed by the patients who 
agreed to participate in the study, oral examinations 
were performed by an experienced dentist. In our 
study, “Decayed, Missing and Filled Teeth” (DMFT) 
and “Simplified Oral Hygiene Index” (OHI-S) indices 
were used to evaluate oral health.13-15 The DMFT index 
is an index evaluating all teeth to establish the cavity 
rate. The DMFT index is widely used worldwide to 
detect dental cavities in epidemiologic studies. The 
DMFT score is the sum of the number of decayed, 
missing and filled or crowned teeth. If a tooth has 
both decay and a filling, only one is scored. 

OHI-S index is an index system used in the assessment 
of oral hygiene. In this index system, 3 regions in 
the upper and lower jaw, namely the right-posterior 
region, left-posterior region and anterior region, are 
assessed. A total of 12 measurements are made on 
6 teeth in the mouth in terms of both dental plaque 
and calculus. In our study, buccal surfaces of upper 
first molars, lingual surfaces of lower first molars, and 
labial surfaces of upper right and lower left incisors 
were examined. As a result of the examination, the 
dental plaque and calculus indices were calculated 
separately and the total score obtained was accepted 
as the oral hygiene index score.

Statistical Analysis
SPSS for Windows Version 18.0 software was used 
for the statistical evaluation of our trial data. Mean ± 
standard deviation (SD) was used to describe the data 
related to quantitative variables; numbers (n) and 
percentages (%) were used to describe the data related 
to qualitative variables.

The Shapiro Wilk normality test was used to establish 
whether the quantitative variables were normally 
distributed. According to the results of the normality 
test, Student’s t-test and Mann-Whitney-U test were 
used to compare the quantitative data of the two 
groups, and Pearson Correlation Analysis was used 
to test whether there was a correlation between the 
quantitative variables.

Categorical values were compared with Pearson’s chi-
square test. The results were evaluated at 95% confidence 
interval while significance was assessed at p<0.05 level.

RESULTS
A total of 116 patients, including 84 patients who 
underwent surgery due to AA with histopathological 
confirmation and 32 patients for control group, were 
included in our study. The control group was named 
Group 1 and Group 2 included the patients with AA. 
Demographic characteristics such as age, gender and 
OHI-S and DMFT index scores of both groups were 
compared (Table 1). 

Table 1. Comparison of demographic characteristics, OHI-S and 
DMFT scores between groups

Group 1 (n=32) Group 2 (n=84) p
Age ±SD 27.1±6.4 29.8±9.1 0.134
Female ±SD 25.5±5.5 29.5±10 0.179
Male ±SD 28.9±7.1 29.7±8,5 0.726
OHI-S ±SD 2.56±1.24 3.53±1.43 <0.05
DMFT ±SD 8.4±4.73 12.09±5.51 <0.05
OHI-S: Simplified Oral Hygiene Index, DMFT: Decayed, Missing and Filled Teeth, SD: 
Standard deviation

The mean age of subjects in group 1 and group 2 were 
was 27.1±6.4 and 29.8±9.1 years, respectively, and no 
statistically significant difference was found between 
the two groups (p=0.134).

Of the study participants, 65.5% brushed their teeth 
either never or occasionally, while 34.5% brushed their 
teeth at least once a day. Of the study participants, OHI-S 
scores of those who brushed their teeth either never or 
occasionally were significantly higher than those who 
brushed their teeth at least once a day (4±1, 1.8±0.9 
respectively, p<0.05). DMFT scores of those who brushed 
their teeth either never or occasionally were significantly 
higher than those who brushed their teeth at least once a 
day (13.8±4, 5.8±4 respectively, p<0.05) (Table 2). 
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Table 2. Comparison of OHI-S and DMFT index values according 
to tooth brushing habits of all individuals participating in the study

Regular (n=40) Irregular (n=76) p
OHI-S ±SD 1.8±0.9 4±1 p<0.05
DMFT±SD 5.8±4 13.8±4 p<0.05
Regular: brushes teeth at least once a day, Irregular: never or occasionally brushes 
teeth, OHI-S: Simplified Oral Hygiene Index, DMFT: Decayed, Missing and Filled 
Teeth, SD: Standard deviation

The comparison of the OHI-S index scores between the 
groups revealed that the OHI-S index scores of patients 
with AA were statistically significantly higher than those 
in the control group (3.53±1.43, 2.56±1.24 respectively, 
p<0.05). DMFT index scores of patients with AA were 
statistically significantly higher than those in control 
group (12.09±5.51, 8.4±4.73 respectively, p<0.05) 
(Figure). 

DISCUSSION
Although appendicitis is one of the common causes of 
acute abdomen, its etiology remains unclear in most 
cases.16 Despite the fact that luminal obstruction is 
considered to be the most significant factor in the 
etiology, some evidence suggests that obstruction is 
not the main cause in the majority of cases.17,18 In some 
studies, it was even suggested that the obstruction is not 
a cause but a result.19,20 Andreou et al.21 reported that 
although fecaliths were observed in histopathologic 
examinations of appendicitis specimens, they were 
rare. Arnbjörnsson et al.22 found that intraoperative 
intraluminal pressure measurements were normal in 
cases of appendicitis and elevated only in advanced 
stages. The submucosa of the appendix contains 

abundant lymphoid follicles and acute mucosal and 
submucosal inflammation were suggested as the primary 
cause of appendicitis.23 Infections are thought to cause 
appendicitis by stimulating lymphoid hyperplasia, 
which obstructs the appendix by leading to luminal 
obstruction.24 This view is supported by the fact that 
appendicitis occurs between the ages of 10 and 30, i.e., 
the period when lymphoid tissue is most dense. 

According to the data obtained by molecular biology 
methods, the oral cavity, which hosts more than 
700 microorganisms, is a region containing more 
microorganisms than other parts of the body. Oral 
cavity microorganisms or their products can cause 
infections in different parts of the body. Metastatic 
infection due to bacterial displacement, metastatic 
damage caused by microbial toxins, and metastatic 
inflammation due to weak immune system can play a 
role in their pathogenesis.25 Blod et al.26 reported that 
they detected several oral bacterial pathogens in the 
appendix lumens and suggested that the oral cavity 
may be a reservoir for AA. Aiyoshi et al.27 stated in 
their study that ectopic colonization of the appendix by 
oral Fusobacterium species may play an important role 
in the pathogenesis of AA. In addition, oral bacteria 
such as Parvimonas, Alloprevotella, Streptococcus, 
Prevotella, Peptostreptococcus and Porphyromonas have 
been isolated in the appendix lumen of AA patients.28 
Among them, Parvimonas, which has the highest rate, 
is among the pathogens that cause periodontal disease.29 
Microorganisms such as Fusobacterium and Parvimonas 
in the appendix, may form a biofilm that causes mucosal 
inflammation.26

Figure. Box plots A and B showing OHI-S and DMFT index values for group 1 (control group) and group 2 (subjects with appendicitis). The 
horizontal lines inside each box represent the mean values while the bottom and top rows of each box represent the minimum and maximum 
values respectively.



353

Sağlık et al. Oral and dental health and appendicitisAnatolian Curr Med J. 2023;5(4):350-354

In some studies, bacteria belonging to Fusobacterium 
genus, which are abundant in the oral cavity, were isolated 
in bacteriologic studies conducted by using microbiologic 
culture techniques on appendectomy specimens.30,31  
Swidsinski et al.32 found that Fusobacteria spp. were 
an important constituent of mucosal and submucosal 
inflammation in 62% of appendectomy specimens and 
correlated positively with the severity of appendicitis. 
In addition, Fusobacterium spp. were isolated in most 
cases of suppurative appendicitis in recent studies.32,33 In 
a study conducted by Guinane et al.28 it was observed that 
oral pathogens, especially Parvimonas and Gemella spp., 
were found abundantly in appendix samples. However, it 
is unknown whether these microorganisms are primarily 
accountable for the etiology of appendicitis or whether 
they proliferate secondary to inflammation. In our study, 
indicators of oral hygiene, namely OHI-S and DMFT 
index values, were significantly higher in appendectomy 
cases compared to the control group, suggesting that 
these microorganisms may be involved in the etiology of 
appendicitis.

Some authors have argued that diet and hygiene play an 
important role in the etiology of acute appendicitis.34-37 
According to this view, a diet poor in fiber but rich in meat 
and sugar causes an increase in the incidence of AA. It 
has been reported in some studies that the incidence of 
appendicitis is significantly lower in third world countries 
where people consume a diet that mainly consist of 
cereals, legumes, vegetables and high-fiber foods.38,39 Low 
fiber intake may cause the colonic transit time to shorten 
and the fecal reservoir in the lumen to increase, and thus 
cause appendicitis.40 Studies showing that unhygienic 
environments may lead to an increase in the incidence 
of AA are available.41,42 Furthermore, an increase in the 
prevalence of appendicitis has been demonstrated in 
societies with poor personal hygiene care.43-45 

Oral health is one of the most prominent indicators 
reflecting personal hygiene. Attin et al.46 stated that 
brushing teeth at least once a day protects oral health and 
prevents caries and periodontal diseases. In our study, 
we found that OHI-S and DMFT index values, which are 
oral health indicators, were higher in individuals who 
never or occasionally brushed their teeth compared to 
individuals who brushed their teeth at least once a day. 
While diet may cause oral health problems, poor oral 
health may lead to nutritional issues.47 Moreover, adverse 
changes in nutrition and the digestive system arising out 
of inadequate chewing, which may be due to poor oral 
and dental health, may cause fecaliths to form. 

In this study, OHI-S that indicate a lack of oral hygiene, 
and DMFT index values that indicate poor oral health 
were found to be higher in patients who underwent 
surgery for appendicitis, which in turn led us to correlate 

appendicitis with oral health. If these findings are 
confirmed, measures against and information about poor 
oral health may help reduce the incidence of appendicitis.

There were several limiting factors in our study. Firstly, 
due to the small number of patients, our findings need to 
be supported by studies with a larger patient population. 
Secondly, the control group consisted of subjects who 
applied to the dental hospital for treatment, which 
resulted in a difference in the study groups. 

CONCLUSION
Our findings suggest that poor oral health may increase 
the risk of appendicitis. From this standpoint, it may 
be useful to consider oral health in the etiology of 
appendicitis in future studies. Furthermore, to the best 
of our knowledge, this is the first ever study to investigate 
the relationship between appendicitis and oral health.
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