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Abstract  

This comparative cross-sectional study aimed to determine the association between periodontitis severity and 
tooth loss (TL) with gastric cancer (GC) in adult patients. It was conducted between February and April 2025 at 
the "Virgen de la Puerta" High-Complexity Hospital and the "Dr. Luis Pinillos Ganoza" Regional Institute of Neo-
plastic Diseases – IREN NORTE in Trujillo (Peru). A total of 240 adult patients were evaluated: 120 without gastric 
cancer (NGC) and 120 with GC. Inter- and intra-rater calibration was performed to diagnose periodontitis, tooth 
loss, bleeding on probing (BOP), and dental plaque control (DPC). GC was diagnosed by the hospital's specialist 
oncologist. Statistical analysis included bivariate and multivariate models, with a significance level of P < 0.05. 
Results showed an association between periodontitis severity and GC (P = 0,001); nevertheless, there was no 
association between TL and GC (P = 0.966). The GC prevalence increased among patients with severe periodon-
titis (P < 0.0001), among men (P = 0.027), and among those aged <70 years. In conclusion, severe periodontitis is 
associated with GC, whereas TL is not. 
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Introduction 

Periodontitis constitutes a significant public health 
problem due to its negative impact on aesthetics, 
masticatory function, and quality of life. It is a mul-
tifactorial chronic inflammation of the tooth-sup-
porting apparatus resulting from the interaction be-
tween the dysbiotic microbiome and the host's in-
flammatory response, leading to progressive de-
struction of periodontal tissues, mobility, and, even-
tually, tooth loss (TL). (1,2) 
 
TL is a multicausal process influenced by periodon-
titis, dental caries, socio-environmental factors, and 
the patient's general health. (3) It significantly af-
fects quality of life and influences food choices, diet, 
and nutrition; it is also suggested to play a crucial 
role in oncological conditions. (4) 
 
Gastric cancer (GC) is a highly aggressive, multifac-
torial, heterogeneous malignancy stratified by his-
topathological, genetic, and environmental vari-
ants. (5) It is a significant public health problem 
worldwide and represents the second leading cause 
of cancer-related death. (6) 
 
Recent studies indicate that the oral microbiome is 
more complex in patients with GC, possibly due to 
reduced immunity. (7) In this regard, Fusobacterium 
nucleatum has been linked to the progression and 
poor prognosis of gastrointestinal neoplasms; (8) 
furthermore, the release of inflammatory media-
tors from the affected periodontal tissue can trigger 
systemic inflammation. (9,10) 
 
For this reason, the scientific hypothesis of the pre-
sent work was that the severity of periodontitis and 
tooth loss is associated with gastric cancer. This hy-
pothesis was proposed because of the limited evi-
dence available on the subject, considering some 
potentially confounding factors, including socio-
demographic characteristics, type 2 diabetes melli-
tus (T2DM), dental plaque control (DPC), bleeding 
on probing (BOP), and the last dental visit. The aim 
is to provide relevant information to generate hy-
potheses for future research and to improve the 
comprehensive clinical management of patients 
with GC through public health policies that include 
effective periodontal treatment protocols and the 
prevention of TL, benefiting cancer patients. 
 
 

 

Materials and methods 

The present study was conducted in accordance 
with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement 
checklist (Supplement 1). 
 
Study design and sample size 
 
This comparative cross-sectional study was con-
ducted at the Department of Gastroenterology of 
the “Virgen de la Puerta” High Complexity Hospital 
(HCH) and the IREN Medical Specialties Service, Tru-
jillo (Peru), from February to April 2025. A total of 
240 patients were evaluated: 120 with GC and 120 
without GC (NGC). The sample size was calculated 
using the formula for comparing groups, using data 
generated through a pilot study conducted with 30 
individuals per group and with the following param-
eters: type I error of 5% (Zα/2=1.96), test power of 
90% (Zβ=1.282), prevalence of moderate or severe 
periodontitis in patients with 46.7% in GC 
(p1=0.467, 14 of 30 patients) and in NGC patients of 
(p2=0.267, 8 of 30 patients), both based on the pilot 
sample. The primary endpoint/comparison the cal-
culation targets was the GC. Participants in the pilot 
study were recruited from the same hospitals as in 
the main study, using the same eligibility criteria 
and ethical guidelines. This pilot study was con-
ducted in the days leading up to the start of the 
main study, and its results were not included in the 
main study's analysis. The selection method was 
non-probabilistic without replacement.  
 
Participants 
 
Patients included were adults aged over 20 years 
with a histological diagnosis of GC who attended the 
IREN Medical Specialties Service, and those with a 
negative GC biopsy result who were treated for gas-
tric discomfort and evaluated by endoscopy at the 
HCH Gastroenterology Service; specialist physicians 
assessed these patients in their respective services. 
Only patients whose clinic history provided the 
complete data required for this study were in-
cluded. Patients who received treatment with 
antineoplastic agents 5-fluorouracil and cisplatin, 
those who had a previous oncological diagnosis 
other than GC, those who were taking drugs associ-
ated with gingival enlargement, those with fewer 
than six teeth, those with underlying immunosup-
pression problems, and those who did not agree to 
participate in the research were excluded from the 
study. 
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Ethical approvals 
 
The Faculty of Human Medicine (No. 1933-2025-
FMEHU-UPAO) and the Bioethics Committee of the 
“Antenor Orrego” Private University (Bioethics 
Committee No. 000594-2025-UPAO), the Ethics 
Committee of the “La Libertad” Healthcare Network 
– ESSALUD (PI No. 158 CIYE- O.C.I.Y D-RALL-ES-
SALUD-2025), and the IREN NORTE Institutional Re-
search Ethics Committee (No. 02-2025-IREN 
NORTE–CIEI) approved this study (Additional file 1: 
The original approval documents for the execution 
and the final documents approving the change of 
thesis title are presented). These organizations 
strictly adhere to the principles established in the 
Declaration of Helsinki adopted by the 75th General 
Assembly of the World Medical Association and the 
General Health Law of Peru No. 26842. 
 
Procedures 
 
All recruited patients received information about 
the purpose of this research; those who agreed to 
participate were given the corresponding informed 
consent form to read and sign. Then, by full-mouth 
clinical examination, the trained examiner deter-
mined for each patient the number of missing teeth 
and the severity or absence of periodontitis using 
the “CDC/AAP case definitions for surveillance of 
periodontitis”, classifying them as: 
• Severe periodontitis: ≥2 interproximal sites 

with CAL ≥6 mm (not on the same tooth) and 
≥1 interproximal site with PPD ≥5mm. 

• Moderate periodontitis: ≥2 interproximal sites 
with CAL ≥4 mm (not on the same tooth) or ≥2 
interproximal sites with PPD ≥5 mm (not on the 
same tooth) 

• Mild periodontitis: ≥2 interproximal sites with 
CAL ≥3 mm and ≥2 interproximal sites with PPD 
≥4 mm (not on the same tooth) or ≥1 site with 
PPD ≥5 mm. 

• No periodontitis: no evidence of mild, moder-
ate, or severe periodontitis. 

 
The results were recorded in the corresponding 
form, which also included basic demographic infor-
mation and covariates, such as sex, age group, fam-
ily income, type 2 diabetes mellitus (T2DM), daily 
toothbrushing frequency, date of the last dental 
visit, and percentage of sites with BOP and DPC eval-
uated using the periodontogram (6 sites for each 
tooth were assessed). BOP was categorized as <10% 
or ≥10% based on the gingival inflammation diagno-
sis (<10% is classified as clinically healthy gingiva). In 

addition, for DPC, "adequate plaque control" was 
considered when the percentage of pigmented sites 
was ≤20%; otherwise, it was considered "inade-
quate", following the recommendation of the EFP 
Level S3 Clinical Practice Guideline for periodontitis 
in stages I-III (2020). 
 
Reliability of the measurement method 
 
The reliability of the method for measuring PPD, 
CAL, DPC, and BOP was determined in the afore-
mentioned pilot study. Inter-rater calibration of the 
prior-trained examiner was performed with a perio-
dontal specialist, a professor in the Stomatology 
Study Program at the Universidad Privada Antenor 
Orrego (Trujillo, Peru). The intra-rater intraclass cor-
relation coefficients for PPD and CAL were esti-
mated at RHO = 0.972 and RHO = 0.994, respec-
tively; meanwhile, the inter-rater intraclass correla-
tions (examiner-specialist) were RHO=0.886 and 
RHO=0.969 for PPD and CAL, respectively. For DPC 
and BOP confidence measurements, the intra-rater 
Kappa coefficients were 0.961 and 0.937, and the 
inter-rater Kappa coefficients were 0.832 and 0.806 
for the presence of plaque and BOP, respectively.  
 
Statistical analysis of the data 
 
The collected data were entered into an Excel data-
base and then processed using IBM SPSS software 
version 29 (IBM, Armonk, NY, USA) and Stata ver-
sion 17 (StataCorp, Texas, USA). Results are pre-
sented in frequency tables, bar graphs, and donut 
charts. The association of GC with periodontitis and 
TL, as well as other factors, was analyzed using biva-
riate analyses (Chi-square test for qualitative varia-
bles and Student's t-test for quantitative variables) 
and multivariate models. The multivariate models 
were an ordinal regression for periodontitis severity 
with a Cauchit link function, which complies with 
the proportional odds assumption (parallel lines), a 
negative binomial regression for TL due to the over-
dispersion presented in the Poisson regression, and 
a binary logistic regression for GC. A significance 
level of P < 0.05 was considered. 
 
Results 

In this study, 265 patients from both hospitals were 
initially evaluated; 25 were excluded for reasons de-
tailed in the flowchart in Figure 1. Finally, the study 
included 240 adult patients: 120 without GC from 
the HCH Gastroenterology Service and 120 with GC 
from the IREN Medical Specialties Service of Trujillo, 



Association of periodontitis severity and tooth loss with gastric cancer: a cross-sectional study 

 

Swiss Dental Journal SSO – Science and Clinical Topics  16 

Peru, evaluated from January to March 2025. 161 
were male, and 79 were female, with average ages 
of 57.2 (±13.0) and 59.2 (±14.6) years, respectively. 
 

 
Figure 1. STROBE Statement—flow diagram. 
 
 
As shown in Figure 2, among GC patients, the most 
frequent clinical stage at diagnosis was III (69.2%), 
and the most frequent treatment was chemother-
apy (74.2%). In addition, 88.3% of these patients 
had periodontitis, with most cases at the mild stage 

(50.8%); by contrast, only 10.8% of NGC patients 
had periodontitis. Likewise, the average TL was es-
timated at 12.24 ± 6.05 teeth in patients with GC 
and 11.50 ± 5.64 in the NGC group.  
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Figure 2. Periodontitis and tooth loss in patients with and without gastric cancer. Stages and treatment. 
 
 
Table 1 presents the bivariate analysis of factors as-
sociated with GC, showing significant associations 
with the severity of periodontitis (P < 0,0001), gen-

der (P = 0.020), daily tooth-brushing frequency (P = 
0.002), BOP (P < 0,0001), DPC (P < 0,0001), and the 
time of the last dental visit (P < 0,0001).

 
Table 1. Factors associated with gastric cancer: bivariate analysis. 

Factor 
Gastric cancer 

X2 p Yes No 
N° % N° % 

Periodontitis 

No 14 11.7 107 89.2 144.90 0.000 
Mild 61 50.8 10 8.3   
Moderate 21 17.5 1 0.8   
Severe 24 20.0 2 1.7   

TL  12.2 6.1 11.5 5.6 *0.98 0.327 

Gender 
Male 89 74.2 72 60.0 5.45 0.020 
Female 31 25.8 48 40.0   

Age group 

Less than 40 years 11 9.2 11 9.2 6.597 0.159 
40-49 years 14 11.7 25 20.8   
50-59 years 36 30.0 27 22.5   
60-69 years 38 31.7 29 24.2   
70+ years 21 17.5 28 23.3   

Average family income 
S/. 1300 100 83.3 98 81.7 1.64 0.441 
S/. 2480 12 10.0 9 7.5   
S/. 3970+ 8 6.7 13 10.8   

T2DM 
Yes 14 11.7 15 12.5 0.04 0.0843 
No 106 88.3 105 87.5   

Daily tooth brushing frequency 
< 1 time/day 18 15.0 4 3.3 9.81 0.002 
> 1 time/day 102 85.0 116 96.7   

BOP (% sites) 
< 10 % 31 25.8 99 82.5 77.61 0.000 
≥ 10 %  89 74.2 21 17.5   

DPC 
Adequate 16 13.3 47 39.2 20.68 0.000 
Inadequate 104 86.7 73 60.8   

Last dental visit 
≤ 6 months 32 26.7 61 50.8 25.76 0.000 
< 6-12 months 15 12.5 25 20.8   
> 12 months 73 60.8 34 28.3   

*T-test for comparison of means; TL = tooth loss; T2DM = type 2 diabetes mellitus; BOP = bleeding on probing; DPC = dental plaque control.
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Tables 2, 3, and 4 present the multivariate analyses 
for periodontitis, TL, and GC, respectively. This anal-
ysis was conducted to enhance the precision and re-

liability of the results while accounting for potential 
confounding factors in the study population. 

  
Table 2. Factors associated with the severity of periodontitis: multivariate analysis. 

Factor 
Complete model 

p 
Effect Wald 

Gastric cancer 
Yes 12.463 10.379 0.001 
No Reference  

Gender 
Male 0.005 0.000 0.992 
Female Reference  

Age group 

Less than 40 years -1.780 2.219 0.136 
40-49 years -2.454 5.588 0.018 
50-59 years -2.034 8.195 0.004 
60-69 years -1.272 5.038 0.025 
70+ years Reference  

Average family income 
S/. 1300 -0.597 0.468 0.494 
S/. 2480 1.033 0.853 0.356 
S/. 3970+ Reference  

T2DM 
Yes 0.441 0.609 0.435 
No Reference  

Daily tooth-brushing frequency 
≤ 1 time/day 2.019 8.517 0.004 
> 1 time/day Reference  

BOP (% sites) 
< 10 % -7.494 4.927 0.026 
≥ 10 % Reference  

DPC 
Adequate -4.868 2.713 0.100 
Inadequate Reference  

Last dental visit 
≤ 6 months -1.239 3.704 0.054 
> 6 - 12 months 0.519 0.850 0.357 
> 12 months Reference  

Parallel lines test: chibar2(26) = 18.756 | Prob >= chibar2 = 0.847 
T2DM = type 2 diabetes mellitus; BOP = bleeding on probing; DPC = dental plaque control. 
 
Table 3. Factors associated with tooth loss: multivariate analysis. 

Factor Effect z p 

Gastric Cancer 
Yes 0.003 0.04 0.966 
No Reference  

Gender 
Male 0.053 0.83 0.409 
Female Reference  

Age group 

Less than 40 years -0.719 -5.38 0.000 
40-49 years -0.486 -4.81 0.000 
50-59 years -0.257 -3.01 0.003 
60-69 years -0.102 -1.29 0.197 
70+ years Reference  

Average family income 
S/. 1300 -0.043 -0.39 0.694 
S/. 2480 -0.220 -1.52 0.130 
S/. 3970+ Reference  

T2DM 
Yes 0.082 0.91 0.361 
No Reference  

Daily tooth brushing frequency 
≤ 1 time/day 0.181 1.85 0.065 
> 1 time/day Reference  

BOP (% sites) 
< 10 % 0.015 0.20 0.843 
≥ 10 % Reference  

DPC 
Adequate -0.001 -0.01 0.994 
Inadequate Reference  

Last dental visit 
≤ 6 months -0.099 -1.40 0.160 
> 6 - 12 months -0.062 -0.08 0.453 
> 12 months Reference  

LR test of alpha=0: chibar2(01) = 93.05 | Prob >= chibar2 = 0.000 
T2DM = type 2 diabetes mellitus; BOP = bleeding on probing; DPC = dental plaque control. 
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Table 4. Factors associated with gastric cancer: multivariate analysis. 
Factor Effect Wald p OR 

Periodontitis 

No -6.638 28.308 0.000 0.001 
Mild -1.949 3.976 0.046 0.142 
Moderate -0.034 0.001 0.981 0.967 
Severe Reference   

TL  0.008 0.030 0.864 1.008 

Gender 
Male 1.387 4.909 0.027 4.002 
Female Reference   

Age group 

Less than 40 years 2.843 7.044 0.008 17.175 
40-49 years 1.830 3.687 0.055 6.237 
50-59 years 2.510 9.297 0.002 12.305 
60-69 years 1.894 6.326 0.012 6.645 
70+ years Reference   

Average family income 
S/. 1300 0.475 0.293 0.588 1.607 
S/. 2480 1.294 1.040 0.308 3.648 
S/. 3970+ Reference   

T2DM 
Yes -0.257 0.090 0.764 0.774 
No Reference   

Daily tooth brushing frequency 
<= 1 time/day 0.416 0.207 0.649 1.516 
>1 time/day Reference   

BOP (% sites) 
<10% -0.756 0.956 0.328 0.469 
≥10% Reference   

DPC 
Adequate 1.339 2.952 0.086 3.816 
Inadequate Reference   

Last dental visit 
≤ 6 months 0.044 0.006 0.937 1.045 
> 6 - 12 months -0.611 0.709 0.400 0.543 
> 12 months Reference   

TL = tooth loss; T2DM = type 2 diabetes mellitus; BOP = bleeding on probing; DPC = dental plaque control. 
  
Table 2 shows the association of periodontitis sever-
ity with GC (P = 0,001), also, with ages of 70 years or 
older compared with those 40-49 (P=0.018), 50-59 
(P=0.004) and 60-69 (P=0.025); the daily tooth 
brushing frequency ≤1 time/day (P=0.004) com-
pared with who daily tooth brushing frequency >1 
time/day, and BOP ≥10% compared with BOP <10% 
(P = 0.026). At the end of this Table, the parallel lines 
test (P = 0.847) is shown, which verifies compliance 
with this assumption. 
 
Table 3 presents the multivariate analysis of factors 
related to TL, showing no association with GC (P = 
0.966). However, it was found that TL was more 
prevalent in patients aged 70 years than in those 
aged 50-59 years (P=0.003), 40-49 years (P<0.0001), 
and under 40 years of age (P<0.0001). At the end of 
Table 3, the overdispersion is indicated by the likeli-
hood-ratio test (P < 0.0001) in the Poisson regres-
sion model, which is why the negative binomial re-
gression model was used. 
 
Finally, Table 4 presents the multivariate analysis of 
factors related to GC. The GC prevalence increased 
in patients with severe periodontitis compared with 
those without periodontitis (P < 0.0001) and with 
mild periodontitis (P = 0.046), in men (P = 0.027), 
and in those aged less than 70 years (P = 0.008 for 
less than 40 years, P = 0.002 for 50-59 years and 
P=0.012 for 60-69 years).  

Discussion 

For some years, scientific evidence has been found 
suggesting an association between poor oral health 
and the risk of some types of gastrointestinal can-
cer, due to periodontal pathobionts with oncogenic 
properties. (2) 
 
In the present study, stage III GC was the most com-
mon, similar to the findings of Zhai et al. (11) 
(China). However, in the studies by Park et al. (12) 
(South Korea) and Kakeji et al. (13) (Japan), stage I 
was the most common. These reports may highlight 
the differences between the healthcare systems of 
developed and developing countries. Diagnosis of 
GC at advanced stages, such as stage III, is associ-
ated with a worse prognosis. (14) 
 
Almost ninety percent of patients with GC evaluated 
in the present study suffered from periodontitis. 
This finding is concerning because periodontal in-
fections can exacerbate during cancer treatment. 
Furthermore, side effects of cancer therapy, such as 
neutropenia, anemia, and impaired wound healing, 
could complicate periodontal treatment and 
maintenance. (15) 
 
In the present study, an association was found in the 
multivariate analyses, both when periodontitis se-
verity was treated as an effect and when GC was in-
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cluded. In this sense, the findings of the present 
work allow us to reject the null hypothesis and ac-
cept a non-causal association between periodontitis 
severity and GC. This result reinforces findings by 
Kwon et al. (9) and Kim et al. (16); however, it differs 
from those of Hujoel et al. (17) and Michaud et al. 
(18). It is worth noting that Hujoel et al. (17) used 
the Russell index, whereas Michaud et al. (18) eval-
uated only males and used self-reported bone loss, 
validated by radiographic analysis. Periodontitis 
triggers a local inflammatory response by releasing 
inflammatory mediators and by facilitating the mi-
gration of periodontal pathogens from the oral cav-
ity to the stomach. (9) This condition can lead to im-
mune dysregulation, a risk factor for the develop-
ment and progression of gastric tumors. (7) 
 
In contrast, the statistical evidence of our study sup-
ports the null hypothesis referred to TL, which 
states that there is no association between TL and 
GC. These results are similar to those of Michaud et 
al. (18), Zhang et al. (19), and Hiraki et al. (20). The 
latter two used questionnaires, while Zhang et al. 
(19) performed clinical assessments. However, 
Watabe et al. (21), Shakeri et al. (22), Ndegwa et al. 
(23), and Abnet et al. (24) also found an association. 
This discrepancy may be due to differences in diet, 
healthcare systems, and other factors. Further-
more, TL is multicausal, which may be associated 
with distinct and complex pathological processes 
and may mask real associations.  
 
As expected, greater prevalence of periodontitis se-
verity and TL were observed in the older age group; 
likewise, patients who brushed their teeth once or 
less per day and had BOP ≥10% had more severe 
periodontitis. With advancing age, periodontal tis-
sues undergo increased senescence, which contrib-
utes to alveolar bone loss, periodontitis, and TL. (25) 
BOP is a clinical sign that indicates loss of epithelial 
integrity, increased fragility, increased vasculariza-
tion, and a reduced collagen matrix in periodontal 
tissue. (26) Furthermore, the continuous accumula-
tion of dental biofilm causes chronic inflammation 
that, over time, deteriorates the soft tissues and 
bones that support teeth, favoring the progression 
of these problems. (27) Regarding the GC, as ex-
pected, it was also found to be associated with the 
male gender; in this sense, studies stated that men 
are two to three times more susceptible to having 
GC than women (5); likewise, regarding GC and age, 
the findings of this study could be due to the fact 
that patients in the Peruvian system are diagnosed 
at advanced stages, which would lead to their death 

at an early age. It is important to remember that the 
factors mentioned in this paragraph were evaluated 
as covariates; therefore, the results should be inter-
preted with caution and validated in future re-
search. 
 
GC is a multifactorial disease. It does not follow a 
simple hereditary pattern but requires a combina-
tion of genetic and exposure factors. In this regard, 
previous or recurrent H. pylori infections, genetic 
predisposition, body mass index, and smoking are 
particularly relevant factors; however, they were 
not reported in this study. The first three were omit-
ted due to insufficient data and limited patient fol-
low-up, stemming from the precarious state of the 
Peruvian healthcare system, which hinders access 
to relevant information. Regarding smoking, a cru-
cial factor for both GC and periodontitis, it was also 
not reported, as the research team considered that 
many cancer patients tend to underreport their 
smoking habits due to recall bias or a desire to avoid 
social judgment; furthermore, smoking habits can 
change drastically at the time of cancer diagnosis. 
On the other hand, patients in the NGC group pri-
marily presented with gastritis as a diagnosis; there-
fore, future studies should take steps to better ho-
mogenize this group. Furthermore, it was not possi-
ble to analyze the time lag between the diagnosis of 
periodontitis and GC, nor the type of cancer treat-
ment or stage. All of these factors represent a po-
tential risk of bias that can be avoided in future 
studies, where follow-up conditions and the 
healthcare system allow for more efficient data col-
lection. Thus, it is suggested that the results of this 
study be interpreted with caution due to the study 
design and the failure to account for the aforemen-
tioned factors in the statistical analysis. 
 
Although a systematic review conducted by Liu et al. 
(28) found results similar to those of the present 
study, i.e., an association between GC and perio-
dontitis but not with TL, it generally assessed poor 
oral health as a risk factor for GC. In this regard, our 
study has some strengths, including a specific anal-
ysis of the periodontitis/TL association with GCT, 
the use of three multivariate statistical models, the 
clinical evaluation using the CDC/AAP index, which 
is ideal for epidemiological studies, and the large 
sample size, which provides greater statistical 
power. 
 
However, the lack of temporal association in the 
present study's comparative cross-sectional design 
could also be considered a limitation. The authors 
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would have preferred to conduct a case-control or 
cohort study with a larger number of variables re-
lated to periodontitis, TL, and GC; however, it was 
not possible because, in designing them, it is essen-
tial to have data that establish a clear temporal se-
quence in which exposure to the risk factor occurs 
before the development of the outcome. In this re-
gard, we strongly recommend conducting longitudi-
nal studies, not only epidemiological case-control 
studies, but especially cohort studies with microbi-
ological data and tumor markers, to elucidate the 
true contribution of periodontitis as a possible mod-
ifiable risk factor for GC and, if so, to reinforce these 
findings and develop strategies to prevent and treat 
periodontitis in patients with GC, thereby improving 
their quality of life and reducing the risk of compli-
cations from cancer treatment, as well as incorpo-
rating periodontal health strategies into clinical 
practice guidelines for cancer patients. The results 
of this study can be generalized with caution to sim-
ilar populations, due to the possible risk of bias 
mentioned, and it is necessary to consider those 
with similar sociodemographic characteristics, life-
styles, and access to health care.  
 
Conclusions 

This cross-sectional study shows an association be-
tween periodontitis severity and GC; however, TL 
was not associated with GC. The GC prevalence in-
creased in patients with severe periodontitis, in 
men, and in those aged less than 70 years. 
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Zusammenfassung 

Einleitung 
 
Parodontitis und Zahnverlust führen zu lokalen und 
systemischen Veränderungen, die die Entzündungs-
reaktion beeinflussen und mit verschiedenen onko-
logischen Erkrankungen, einschließlich des Magen-
krebses, assoziiert sein können. Es liegen jedoch nur 
wenige Informationen zu diesem Thema vor, insbe-
sondere hinsichtlich verschiedener statistischer 
Modelle. Ziel dieser Studie war es, den Zusammen-
hang zwischen dem Schweregrad der Parodontitis 
und Zahnverlust mit Magenkrebs bei erwachsenen 
Patienten zu untersuchen. 
 
Material und Methoden 
 
Diese Querschnittsstudie wurde zwischen Februar 
und April 2025 im Universitätsklinikum „Virgen de la 
Puerta“ und im Regionalen Institut für Neoplasti-
sche Erkrankungen „Dr. Luis Pinillos Ganoza“ – IREN 
NORTE in Trujillo (Peru) durchgeführt. Insgesamt 
wurden 240 erwachsene Patienten untersucht: 120 
ohne und 120 mit Magenkrebs. Die Stichproben-
größe wurde anhand der Formel für den Gruppen-
vergleich auf Basis der Daten einer Pilotstudie mit 
30 Personen pro Gruppe berechnet. Zur Diagnose 
von Parodontalerkrankungen wurde eine Inter- und 
Intra-Rater-Kalibrierung anhand des CDC/AAP-In-
dex (Centers for Disease Control and Prevention 
und American Academy of Periodontology) durch-
geführt. Außerdem wurden Blutung auf Sondierung 
(BOP) und die Kontrolle von Zahnbelag (DPC) beur-
teilt. Die Diagnose von Magenkrebs (GC) stellte der 
Facharzt für Onkologie des betreffenden Kranken-
hauses. Der Zusammenhang zwischen GC und Paro-
dontalerkrankung sowie der Telomerlänge (TL) und 
anderen Faktoren wurde mittels bivariater Analysen 
(Chi-Quadrat-Test für qualitative und t-Test für 
quantitative Variablen) und multivariater Modelle 
untersucht. Die multivariaten Modelle umfassten 
eine ordinale Regression für den Schweregrad der 
Parodontitis mit einer Cauchit-Link-Funktion, die die 
Annahme proportionaler Odds (parallele Geraden) 
erfüllt, eine negative Binomialregression für die TL 
aufgrund der Überdispersion in der Poisson-Regres-
sion und eine binäre logistische Regression für GC. 
Ein Signifikanzniveau von p < 0,05 wurde festgelegt. 
 

 
 
Resultate 
 
Es zeigte sich ein Zusammenhang zwischen dem 
Schweregrad der Parodontalerkrankung und dem 
Auftreten von Magenkrebs (p = 0,001). Es bestand 
jedoch kein Zusammenhang zwischen der Telomer-
länge (TL) und dem Auftreten von Magenkrebs (p = 
0,966). Die Prävalenz von Magenkrebs war bei Pati-
enten mit schwerer Parodontitis (p < 0,0001), bei 
Männern (p = 0,027) und bei Personen unter 70 Jah-
ren erhöht. 
 
Diskussion 
 
Diese Querschnittsstudie zeigt einen Zusammen-
hang zwischen dem Schweregrad der Parodontaler-
krankung und dem Auftreten von Magenkrebs (und 
umgekehrt). Die Telomerlänge war jedoch nicht mit 
dem Auftreten von Magenkrebs assoziiert. Das Ri-
siko, an Magenkrebs zu erkranken, war bei Patien-
ten mit schwerer Parodontitis, bei Männern und bei 
Personen unter 70 Jahren erhöht. 
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Résumé 

Introduction 
 
La parodontite et la perte de dents (PPD) entraînent 
des altérations locales et systémiques qui affectent 
la réponse inflammatoire et peuvent être associées 
à diverses maladies oncologiques, notamment au 
cancer gastrique (CG). Cependant, les données sur 
ce sujet restent limitées, notamment quant aux dif-
férents modèles statistiques. Cette étude visait à 
déterminer l’association entre la gravité de la paro-
dontite, la PPD et le CG chez les patients adultes. 
 
Matériels et méthodes 
 
Cette étude transversale a été menée entre février 
et avril 2025 à l’hôpital de haute complexité « 
Virgen de la Puerta » et à l’Institut régional des ma-
ladies néoplasiques « Dr Luis Pinillos Ganoza » – 
IREN NORTE à Trujillo (Pérou). Au total, 240 patients 
adultes ont été évalués: 120 sans cancer gastrique 
(SCG) et 120 avec cancer gastrique (CG). La taille de 
l’échantillon a été calculée à l’aide de la formule de 
comparaison de groupes, d’après les données d’une 
étude pilote portant sur 30 individus par groupe. Un 
étalonnage inter- et intra-observateur a été réalisé 
pour diagnostiquer la parodontite selon l'indice des 
Centers for Disease Control and Prevention et de 
l'American Academy of Periodontology (CDC/AAP) 
et pour évaluer le saignement au sondage (BOP) et 
le contrôle de la plaque dentaire (DPC). Le cancer 
gastrique (CG) a été diagnostiqué par l'oncologue 
spécialiste de l'hôpital concerné. L'association du 
CG avec la parodontite et la longueur des télomères 
(TL), ainsi qu'avec d'autres facteurs, a été analysée 
au moyen d'analyses bivariées (test du χ² pour les 
variables qualitatives et test t de Student pour les 
variables quantitatives) et de modèles multivariés. 
Ces derniers comprenaient une régression ordinale 
pour la sévérité de la parodontite avec une fonction 
de lien de Cauchit, conforme à l'hypothèse des 
cotes proportionnelles (lignes parallèles), une ré-
gression binomiale négative pour la TL en raison de 
la surdispersion observée dans la régression de 
Poisson, et une régression logistique binaire pour le 
CG. Un seuil de signification de p < 0,05 a été retenu. 
 

 
 
Résultats 
 
Une association entre la sévérité de la parodontite 
et le CG a été observée (p = 0,001). Cependant, au-
cune association n'a été observée entre la longueur 
des télomères (LT) et le cancer gastrique (CG) (p = 
0,966). La prévalence du CG était plus élevée chez 
les patients atteints de parodontite sévère (p < 
0,0001), chez les hommes (p = 0,027) et chez les per-
sonnes de moins de 70 ans. 
 
Discussion 
 
Cette étude transversale met en évidence une asso-
ciation entre la sévérité de la parodontite et le CG, 
et inversement ; toutefois, la LT n'est pas associée 
au CG. La probabilité de développer un CG était ac-
crue chez les patients atteints de parodontite sé-
vère, chez les hommes et chez les personnes de 
moins de 70 ans. 
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