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Abstract 
Background Periodontal disease (PD) is a recognized complication of diabetes and is associated with poor glycemic control. 
Prevalence of PD is high, both in type 2 and type 1 diabetes. However, such information is not available for FCPD, which 
is a unique subtype of diabetes.
Material and methods Twenty-five subjects of FCPD were evaluated for detailed dental evaluation and compared with 
nondiabetic control (N = 25) and T2DM (N = 50). Baseline demographic parameters, HbA1c, were recorded, and periodon-
tal health was evaluated by simplified oral hygiene index (OHIS), gingival index (GI), bleeding on probing (BOP), loss of 
attachment (LOA), and probing depth (PPD).
Results PD was significantly higher in FCPD (17/25, 68%) as compared to control (9/25, 36%) (p = 0.04). In T2DM, 31/50 
(62%) had PD (p = NS compared to FCPD). In FCPD, it was mild in 20% and moderate in 48%. The duration of diabetes 
and mean HbA1c was 7.9 ± 2.58 years and 8.10 ± 0.78%, respectively. The mean LOA and PPD were 1.80 ± 0.9 mm and 
2.45 ± 0.69 mm, respectively, and OHIS was 2.04 ± 0.59. Bleeding on probing was found in 4 subjects (18%). All parameters 
in FCPD were significantly worse compared to nondiabetic controls. However, the parameters in FCPD except OHIS were 
not different from T2DM. There was a positive correlation of HbA1c with GI (r = 0.49, p = 0.04) and the LOA (r = 0.420, 
p = 0.03) but not with BOP and OHIS in FCPD group.
Conclusion PD is common in FCPD like other forms of diabetes, and its severity correlates with glycemic control.

Keywords FCPD · Periodontal disease

Introduction

Fibrocalculous pancreatic diabetes (FCPD) is a recognized 
cause of secondary diabetes due to disease of the exo-
crine pancreas [1]. In subjects with FCPD, in addition to 
the presence of diabetes (as defined by standard criteria), 
there is evidence of chronic atrophic pancreatitis with large 

intraductal pancreatic calculi [2]. Patients frequently have a 
low body mass and a history of chronic abdominal pain and 
steatorrhea. In most of the cases, the subjects require insulin 
treatment for optimal glycemic control.

Periodontal disease is regarded as one of the most com-
mon disease known to mankind [3]. This encompasses 
both gingivitis (e.g., inflammation of the gum tissue) and 
periodontitis (where inflammation of gum is accompanied 
by underlying tissue destruction and resorption of alveolar 
bone) [3]. An intrinsic link between oral health, general 
health, and quality of life was acknowledged by the WHO 
[4]. Still, oral health is a neglected area of global health 
[5]. The relationship between diabetes and oral health has 
been well documented in T2DM. Data from epidemiologi-
cal studies suggest that diabetes is a major risk factor for 
periodontal disease, and the susceptibility is increased by 
approximately 3-folds in people with diabetes [6]. There 
is a clear-cut relationship between severity of PD and the 
degree of hyperglycemia. The American Diabetic Associa-
tion (ADA) in 2003 also acknowledged that periodontal 
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disease is frequently present in people with diabetes [7]. 
It is also regarded as the 6th major complication of dia-
betes [8]. Similar observations has been documented in 
type 1 diabetes also [9, 10]. In fact, diabetes per se has 
been shown to be a major risk factor for periodontitis. Con-
versely, periodontal disease is known to have a negative 
impact on glycemic control and chronic diabetic complica-
tions [3]. In addition, meta-analyses suggest that following 
effective periodontal therapy, there may be a reduction in 
HbA1c up to 0.4% [3]. However, similar type of data of 
periodontal health in FCPD is not currently available.

In this background, we undertook this study to find the 
prevalence and severity of periodontal disease in this unique 
subtype of diabetes and compared them with T2DM and 
control population of same age group and from similar 
socioeconomic status and evaluated whether there is any 
relationship of periodontal disease with glycemic control 
in FCPD.

Materials and methods

This was a cross-sectional study to compare the prevalence 
of periodontal disease in FCPD with T2DM and control 
population. Non-probability purposive sampling was done, 
and twenty-five consecutive subjects with FCPD attending 
the diabetes clinic of the institute were included. Twenty-
five subjects of same age range and similar socioeconomic 
status (spouse or close relatives or other person) who did not 
have diabetes and gave informed consent were also selected 
as controls. As the prevalence of periodontal health status 
may vary with socioeconomic status, we selected the control 
group from the same socioeconomic status. In addition, fifty 
consecutive subjects with T2DM of same age range attend-
ing the diabetes clinic were also included.

The diagnosis of FCPD was done according to the follow-
ing criteria [2]: (a) the presence of recurrent pain abdomen 
from an early age; (b) the presence of pancreatic calculi sug-
gested on plain X-ray abdomen and subsequently confirmed 
by ultrasonography; (c) the absence of history of alcohol-
ism, gallstones, or hyperparathyroidism; and (d) diabetes 
diagnosed by standard criteria. Twenty-five subjects of same 
age range and similar socioeconomic status (spouse or close 
relatives or other person) who did not have diabetes and 
gave informed consent were also selected as controls. As 
the prevalence of periodontal health status may vary with 
socioeconomic status, we selected the control group from 
the same socioeconomic status.

Baseline data on age, sex, body mass index, history of 
smoking, blood pressure, duration of diabetes, glycemic 
control, urine for albumin creatinine ratio, creatinine, and 

treatment details were recorded in all. Digital fundus pho-
tography was performed in all FCPD and T2DM subjects to 
assess diabetic retinopathy. In addition, vibration perception 
threshold was measured to screen diabetic peripheral neu-
ropathy using a bioesthesiometer and was graded as normal 
(VPT < 15 mV), mild (15–25 mV), moderate (25–42 mV), 
and severe (> 42 mV) retinopathy. ECG also is done in all. 
HbA1c is measured by high-pressure liquid chromatography 
method using the Bio-Rad D10.

All subjects with FCPD were treated with insulin with a 
mean requirement of 27.4 units/day (range 16–52 units/day). 
Only eight patients were also on metformin, and four patients 
were receiving glimepiride in addition to insulin. The mean 
duration of diabetes in FCPD and T2DM was 7.9 ± 2.58 years 
(range 1–15 years) and 9.7 ± 3.59 years (range 2–19 years), 
respectively. However, none of FCPD subjects was on pancre-
atic enzyme supplement.

Periodontal assessment

The assessment was done by one trained dental examiner 
using a University of North Carolina-15 probe (Hu-Friedy) 
which was calibrated at every millimeter. The periodontal 
examination was based on the 6 teeth (covering all six sex-
tants) as suggested by Ramfjord et al. [11].

The parameters recorded to evaluate the periodontal 
status were as follows: gingival index (GI), simplified oral 
hygiene index (OHIS), bleeding on probing (BOP), and loss 
of attachment (LOA) and pocket probing depth (PPD). These 
parameters were assessed on all 4 surfaces for each tooth 
(e.g., mesial, distal, buccal, and lingual) [12].

The presence of gingival inflammation was objectively 
documented as gingival index. All four-tooth surfaces were 
assessed for this purpose, and a score was assigned for each 
surface. For each surface, it was recorded as follows: scores 
0: normal gingiva, 1: mild inflammation/slight change in 
color or edema, 2: moderate inflammation/redness and 
edema, and 3: inflammation with marked redness and edema 
with or without tendency for spontaneous bleeding [12]. The 
process was completed for all 6 teeth as mentioned above, 
and the sum of score was then divided by the total number of 
teeth surfaces (teeth number multiplied by 4) to get GI [12].

BOP was recorded by the gentle stimulation of the bottom 
of the pocket with a periodontal probe. For each tooth, BOP 
was scored as follows: 0 = no bleeding or 1 = the presence of 
bleeding until 30 s after probing the abovementioned tooth 
surface or pocket [13]. Loss of attachment (LOA) was recorded 
as the distance from the cementoenamel junction to the bot-
tom of the periodontal pocket and severity of PD was graded 
as mild (1–2 mm), moderate (3–5 mm), and severe (> 5 mm) 
[14]. PPD was measured as the distance between the gingival 
margin and the lowest end of the periodontal pocket (i.e., the 
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penetration depth of the probe) [15]. OHIS was evaluated to 
assess the oral hygiene, which is the sum of two other indi-
ces, i.e., calculus and debris indexes [10]. Calculus index was 
measured by scoring for each tooth on a scale of 0 to 3 as fol-
lows: 0 = no calculus; 1 = mild supragingival calculus extend-
ing to the marginal gingiva is present; 2 = moderate suprag-
ingival and subgingival calculus or only subgingival calculus is 
present; and 3 = excessive supragingival and subgingival calcu-
lus are present. Sum of the scores for each surface was divided 
by the total number of teeth surfaces examined to obtain the 
calculus index. In the same way, debris index was calculated 
on scoring scale as follows: 0 = no debris; 1 = soft debris over 
not more than one-third of tooth surface; 2 = soft debris cover-
ing more than one-third, but not more than two-thirds of the 
exposed tooth surface; and 3 = soft debris covering more than 
two-thirds of the exposed tooth surface.

PD was defined as having a gingival score of 1 or more 
along with a BOP index of 1 or more or OHIS of 1 or more 
or with a loss of attachment of 1 mm or more.

Statistical analysis

All analyses were performed by using Microsoft Excel 2007 
(Microsoft Inc.) and SPSS (Version 21.0; SPSS Inc., Chi-
cago, IL, USA). The data were tested for normality using the 
Kolmogorov–Smirnov test. Continuous data are presented 
as mean ± standard deviation, and categorical data are pre-
sented as percentage. Welch’s t-test was done to compare 
the continuous variables, and chi-square test was done to 
compare proportions. Pearson’s correlation analyses were 
done to find correlation between continuous variables.

Results

Twenty-five consecutive subjects with diagnosed FCPD attend-
ing the specialty clinic were included, of which 13 were males 
and 12 were females. In the nondiabetic control group, there 
were 11 males and 14 females, and in T2DM group, there were 
27 males and 23 females. The mean (± SD) age of FCPD, non-
diabetic control, and T2DM subjects was 33.6 ± 10.34 years 
(range 20–46 years) and 30.7 ± 8.13 years (range 20–43 years) 
and 34.3 ± 8.17 years, respectively. The mean BMI in FCPD, 
nondiabetic control, and T2DM group was 18.11 ± 0.97 kg/m2 
versus 23.62 ± 2.11 kg/m2 versus 23.91 ± 2.97 kg/m2, respec-
tively. The mean duration of diabetes in FCPD and T2DM was 
7.9 ± 2.58 years (range 1–15 years) and 9.7 ± 3.59 years (range 
2–19 years), respectively. The mean HbA1c of FCPD, nondia-
betic control, and T2DM subjects was 8.10 ± 0.78% (65 mmol/
mol) and 5.10 ± 0.59% (32 mmol/mol) and 7.99 ± 1.77% 
(64 mmol/mol), respectively. The smoking history was present 
in 4 subjects in FCPD and 5 subjects in the control group and 
11 subjects in T2DM. Incidentally, all smokers were male in 
all the groups. The baseline parameters have been described 
in Table 1.

Among FCPD patients, 17 (68%) were diagnosed to 
have periodontal disease as compared to 9 (36%) subjects 
in the nondiabetic control group (p = 0.04). In T2DM, 31 
(62%) subjects had periodontal disease (p = NS when com-
pared to FCPD).

In FCPD group, the key findings were as follows: the 
mean GI, LOA, and periodontal pocket depth was 2.16 ± 0.8, 
1.80 ± 0.9 mm, and 2.45 ± 0.69 mm, respectively. The meas-
ured LOA was mild in (1–3 mm) 5 (20%) subjects and mod-
erate (4–5 mm) in 12 subjects (48%), but none of them had 

Table 1  Comparison of baseline parameters between FCPD, nondiabetic control, and T2DM

p-value computed by Welch’s t-test assuming unequal variance for continuous variable and chi-square test for categorical variables

Parameters FCPD (n = 25) Nondiabetic control 
(n = 25)

T2DM (n = 50) p-value (FCPD vs 
control)

p-value 
(FCPD vs 
T2DM)

Age 33.6 ± 10.34 30.7 ± 8.13 34.3 ± 8.17 NS NS
Sex (M/F) 13/12 11/14 27/23 NS NS
BMI (kg/m2) 18.11 ± 1.17 23.62 ± 2.11 23.91 ± 2.97 0.02 0.02
Smoking 4/25 (all males) 5/25 (all males) 11/50 (all males) NS NS
Duration of DM (years) 7.9 ± 2.58 - 9.7 ± 3.59 - 0.05
Systolic BP (mm Hg) 118 (± 11) 121 (± 13) 131 (± 14) NS 0.05
Diastolic BP(mm Hg) 76 (± 7) 79 (± 5) 84 (± 5) NS 0.05
HbA1c (%) 8.10 ± 0.78 5.10 ± 0.59 7.99 ± 1.77 0.001 0.001
Creatinine (mg %) 0.92 ± 0.21 0.87 ± 0.58 0.95 ± 0.22 NS NS
Urine for ACR (µg/mg of 

creatinine)
23 ± 17 - 67 ± 18 - 0.001

Peripheral neuropathy 7/25 (28%) - 17/50 (34%) - 0.05
Retinopathy 3/25 (12%) - 15/50 (30%) - 0.02
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severe (> 5 mm) LOA. There was a positive correlation of 
HbA1c with GI (r = 0.49, p = 0.04) and the LOA (r = 0.420, 
p = 0.03). The mean OHIS was 2.04 ± 0.59. Bleeding on prob-
ing was found in 4 subjects (16%). There was no significant 
correlation between HbA1c and OHIS and BOP. Peripheral 
sensory neuropathy and diabetic retinopathy were diagnosed 
in 7 (28%) and 3 (12%) subjects with FCPD respectively. 
There was no significant association of PD with either periph-
eral sensory neuropathy or diabetic retinopathy in subjects 
with FCPD. No significant correlation was seen between the 
duration of diabetes and the examined parameters.

All parameters in FCPD were significantly worse com-
pared to nondiabetic controls. However, the parameters in 
FCPD except OHIS were not different from T2DM. The sum-
mary of the dental parameters has been described in Table 2.

Discussion

Though periodontitis is an important complication of diabe-
tes and it is established to have a two-way relationship with 
diabetes [16], neither the prevalence of PD nor its relation-
ship with glycemic state has been studied in FCPD so far. In 
India, the prevalence of some form PD even in general popu-
lation without diabetes is also substantial and is reported to 
be as high as 97% [17].

Prevalence of PD in diabetes is also alarmingly high 
even in the developed countries. NHANES III survey in 
the USA documented that adults with HbA1c above 9% 
had a significantly higher prevalence of severe periodontitis 
as compared to those without diabetes (OR 2.90; 95% CI: 
1.40, 6.03) after adjustment for age, sex, smoking, ethnic-
ity, and education [18]. Even in children with diabetes, 
the proportion of PD was greater than those without dia-
betes (> 20% vs 8%, respectively) [19]. In a recent meta-
analysis of 53 observational studies, the risk of developing 

periodontitis was 34% higher in type 2 diabetes (p = 0.002) 
[20]. Malawat et al. reported that the prevalence of PD 
in type 2 diabetes was reported to be 61.9% [21]. Chil-
dren with type 1 diabetes are also known to have increased 
prevalence of PD as compared to their nondiabetic peers, 
and puberty may have a possible role to play in this regard 
[10]. A study by Cianciola et al. identified that around 10% 
of children (< 18 years) with type 1 diabetes mellitus had 
increased attachment loss and bone loss compared with 
controls, despite comparable plaque scores [9]. In this 
study, we found that in FCPD also, the prevalence of PD is 
significantly higher as compared to the general population, 
and it was similar to the subjects with T2DM.

Periodontitis is also reported to be more prevalent in 
obese subjects. Meta-analysis also revealed a significant 
association between obesity and periodontal disease (OR 
1.35; 95% CI 1.23–1.47) [22]. Insulin resistance is pro-
posed to be a mediator for this. Insulin resistance is also 
known to be present in FCPD [23, 24]. However, in our 
cohort of FCPD, all subjects were lean as compared to the 
controls, and still they had a significantly higher preva-
lence of PD. This might point to the fact that association 
of diabetes with a high HbA1c per se is a much stronger 
factor leading to PD.

Emrich et  al. had demonstrated a strong correlation 
between severity of PD with duration and severity of dia-
betes [25]. Subjects in this study were shown to have an 
increased risk of destructive periodontitis with an odds 
ratio of 2.81 (95% CI 1.91–4.13). This was reflected in our 
study with 48% of having mild LOA (1–2 mm) and 20% had 
moderate LOA (3–5 mm), although none had severe LOA 
(> 5 mm). We also found a positive correlation between the 
HbA1c and LOA. However, we could not find any significant 
association of PD with either peripheral sensory neuropathy 
or diabetic retinopathy in subjects with FCPD which could 
be due to small number of these complications.

Table 2  Comparison of various 
dental parameters between 
FCPD, nondiabetic control, and 
T2DM

p-value computed by Welch’s t-test assuming unequal variance and chi-square test for categorical variables

Parameters FCPD (n = 25) Nondiabetic 
control (n = 25)

T2DM (n = 50) p-value (FCPD 
vs control)

p-value 
(FCPD vs 
T2DM)

Overall PD 17 (68%) 9 (36%) 31 (62%) 0.04 NS
GI (mean ± SD) 2.16 ± 0.8 0.78 ± 0.45 2.57 ± 0.7 0.01 NS
PPD (mean ± SD) 2.45 ± 0.69 0.73 ± 0.40 2.74 ± 0.73 0.001 NS
OHIS (mean ± SD) 2.04 ± 0.59 1.49 ± 0.64 2.94 ± 0.67 0.01 0.05
BOP 1.50 ± 0.96 0.73 ± 0.40 1.72 ± 0.91 0.02 NS
BOP (%) 4 (16%) 2 (8%) 4 (8%) NS NS
LOA (mean ± SD) 1.80 ± 0.9 0.9 ± 0.7 2.1 ± 08 0.04 NS
LOA: 1–2 mm (%) 12 (48%) 6 (24%) 24 (48%) 0.04 NS
LOA: 3–5 mm (%) 5 (20%) 3 (12%) 5 (10%) NS NS
LOA: > 5 mm (%) 0 0 2 (4%) NS NS
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Conclusion

We conclude that PD is also very common in FCPD like that of other 
types of diabetes, and its severity correlates with the glycemic control.

Limitations of the study

This was an open-label study as the subjects with FCPD were 
aware of their disease. In addition, as the prevalence of FCPD 
is very low, we used the non-probability purposive sampling. 
Hence, the sample size was also small. However, considering the 
dearth of available information on dental parameters in FCPD, 
this data could have significant importance about dental involve-
ment in FCPD, and consequent attempts might be reinforced to 
improve dental hygiene in this subgroup which might improve 
diabetic control complications like that in type 2 diabetes.
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