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Abstract

We report a case of severe gingival bleeding in a 15-year old, type 1 diabetic female. Examination revealed severe
gingival inflammation with periodontal pockets (<6 mm), indicating mild-moderate periodontitis. Periodontal therapy
resulted in reduction of fructosamine level (-72.98) after four weeks, but HbA1c level checked 3 months after treatment
increased (+0.7). Reduction in gingival bleeding and periodontal pockets improved the patient’'s quality of life. Insulin
resistance is offered as a possible reason for non-improvement in HbA1c levels.
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INTRODUCTION

Glycated hemoglobin levels (HbAlc) reflect the blood
sugar control over the preceding 1-3 months and has been
found in studies to correlate well with the development of
diabetic complications.! Periodontitis is an inflammatory
disease initiated by an oral microbial film formerly known
as plaque.? The host’s inflammatory response results in the
destruction of the bone and soft tissue supporting the
tooth.2 Periodontitis is now considered the 6th
complication of diabetes due to the number of studies
documenting its increased prevalence among diabetic
patients.? Periodontal treatment has shown a modest but
significant reduction on HbAlc (-0.40%; 95% confidence
interval) among diabetic patients but data in this meta-
analysis were mostly from type 2 diabetic patients
(T2DM).# Treatment studies on type 1 diabetic (T1DM)
patients  have significant
periodontal health, but this improvement is not reflected
in the HbAlc levels like in T2DM patients.58

shown improvement in

There are several differences between TIDM and T2DM.
T1DM results from T-cell mediated pancreatic islet (3-cell
destruction which leads to absolute insulin deficiency.’
Serological markers of the autoimmune pathologic process
or insulin auto antibodies are present in 85-90% of
patients.” T2DM on the other hand, occurs when insulin
secretion is inadequate to meet the increased demand
posed by resistance.’ T2DM is commonly
associated with inflammation, obesity and other features
of insulin resistance.!! Although the development of these

insulin
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two types of diabetes is different, they both clinically
manifest as an increase in blood sugar levels.

Clinically, patients with T2DM are frequently obese while
those with TIDM are non-obese. The results of the Study
of Health in Pomerania (SHIP) indicated that obesity was
associated with both the extent and severity of periodontal
disease along with markers of systemic inflammation in
T2DM subjects.!? C-reactive protein (CRP) is primarily a
non-specific marker of inflammation and its levels rise in
response to infections,
malignant processes.'® Excessive periodontal disease and
Body Mass Index are jointly associated with increased
CRP levels in otherwise healthy, middle-aged adults.'

autoimmune diseases and

CASE

We report a 15-year-old female diagnosed with TIDM at
age 8, during a diabetic ketoacidosis (DKA) episode. A
second DKA episode occurred at age 11. She currently
injects herself with premixed human insulin (70/30) twice
a day, 40 units in the morning and 30 in the evening. She
rarely monitors her blood sugar at home due to the high
cost of glucose monitoring strips. The patient is 160 cm in
height and weighs 53.7 kg. Her Body Mass Index
(BMI=kg/m?) is 21.

Her last visit to the dentist was at 7 years old, before she
was diagnosed with T1IDM. Oral examination revealed
severe bleeding of the gums with heavy calcular deposits
(Figures 1a,1b). The patient also had halitosis (bad breath),
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Figures 2a and 2b. Gum bleeding was significantly reduced after only 4 sessions of scaling but the traces of inflammation
can still be seen on the marginal gingival and interdental papilla.

but dental caries and tooth mobility were not observed. The
patient was aware of her bleeding gums but denied
knowing she had bad breath. She brushes her teeth three
times a day and uses dental floss once a day. Initial
treatment consisted of scaling and tooth polishing for 4
visits to reduce gingival bleeding and remove gross calculus
deposits (Figures 2a, 2b), and to educate the patient on
proper oral hygiene practices. During these visits, lessons
learned from past diabetes camps she attended like: calorie
counting, food exchange, insulin adjustment, injection
techniques, blood glucose monitoring and other topics on
diabetes self-management were reviewed. The patient was
unable to return for further treatment until 20 months later.

Definitive Treatment

On follow-up after 20 months, a panoramic x-ray (Figure 5)
did not show any significant bone destruction around the
teeth. The following serological tests were requested:
glycated hemoglobin assay (HbAlc), fructosamine test (a
measure of glycemic control over the previous 2-3 weeks),
and high sensitive C-Reactive Protein (hsCRP).”> HbAlc was
determined using high performance liquid chromatography

www.asean-endocrinejournal.org

Figure 5. Panoramic x-ray showing no caries and no
obvious bone loss.

while fructosamine was determined using a colorimetric
reaction with nitro blue tetrazolium. The hsCRP was
determined by the agglutination method. The patient was
also referred to a physician to confirm if any undiagnosed
diabetic complications were present. Pocket probing depth
(PPD) was measured and recorded (Table 2). PPD is the
distance between the marginal gingival and the bottom of the
gingival sulcus (Figures 3a, 3b) and is measured in 6 sites
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around the tooth, using a periodontal probe with calibrated
marking to indicate depth in millimeters. Bleeding on
probing (BOP) was given a score of: "1" when a dot of blood
appears on the gingival margin following probing, "2" when
a line of blood appears, and "3" when blood overflowed the
gingival margin (Figure 3b) and is indicative of the degree of

Table 1. Laboratory test results
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inflammation that is present. Tooth mobility is a measure of
the amount of alveolar bone loss around the tooth; none was
detected, consistent with the panoramic x-ray mentioned
earlier. A PPD of >4 mm is indicative of the presence of
periodontitis. Oral hygiene instructions were reviewed
together with diabetes self-management strategies.

Ref Value 26-Sep-13 26-Oct-13 29-Nov-13 27-Dec-13
HbA1c <5.7% 9.10% 9.80%
Fructosamine test <285 umol/L 361.79 umol/L 288.81 umol/L 290.35 umol/L
High Sensitive C Reactive Protein 0.00-0.5 mg/dl 0.13 mg/dL 0.15 mg/dL
Table 2. Patient’s initial periodontal status
Bleeding
on Probing 3 3 3 0 3 3 3 3 0 2 2 2 2
Pocket 4/2/6 (62 ([5(5 2 |6 (61(23 |2 |[1(3|5(2 (2|2]|2|4 3 /2[5 (2(1(4(2(2|2|5(2 1|4 |5 |2 |3 |2(2|4(|6|4|4
Probing
Depth 344512 (5(2|21/5 (4 |2 (3|3 |2|1|4]|2 (22 |2 |2 2|2(2(3|2|4 |2 (2]|2|3(4|5 |5 |43 |2|2|3|5|6|5
Tooth no 2" 1% 2" 1% Cuspid | Lateral | Central Central | Lateral | .. 1 2" 1 2"
° | Molar Molar Premolar | Premolar P Incisor Incisor Incisor Incisor P Premolar | Premolar | Molar Molar
RIGHT MAXILLARY TEETH LEFT MAXILLARY TEETH
RIGHT MANDIBULAR TEETH LEFT MANDIBULAR TEETH
15(
2m 1t 2 . Lateral | Central Central |Lateral ) B 2" 1t 2"
Locthine; Molar Molar Premolar RremolajjCuspid Incisor | Incisor Incisor | Incisor Cuspid Premolar | Premolar | Molar Molar
Pocket 42542‘6342224422221211 22 (4|42 |63 |2 (32 |24 [2]2 |2 3 |4 |5
Probing
Depth 44442‘5322215433 3(1]2 |12 (2 1 1 (1110 (51 1 |1]|212 [3|2 ]2 |2 3|2 |5
Bleeding | » 3 0 2 2 0 0 2 2 0 2 0 2
on Probing

Figures 3a and 3b. Pocket probing prior to root planing procedure. Tendency of the gums to bleed is manifest and
gingival architecture reveals pronounced swelling especially in the interdental papilla areas.

The patient was provided with the following prior to start
of treatment: insulin and glucose strips for blood glucose
home monitoring, toothbrushes, triclosan/copolymer
toothpastes, dental floss, interdental toothbrushes, 0.12%
chlorhexidine gluconate mouthwash (up to 6 weeks post-
root planing) and a 0.075 cetyl pridinium chloride
mouthwash (for use after 6 weeks post-root planing).
Patient was asked to continue brushing her teeth three times
a day and to floss at least once a day. She was also
instructed to use the mouthwash twice a day. Root planing
was performed for the maxillary teeth and the mandibular
teeth on two separate occasions, within a span of 1 week.

Vol. 30 No. 1 May 2015

The patient was asked to keep a record of her blood glucose
levels, food intake, insulin dose and oral hygiene practices.

Treatment Outcomes

Orally, diminution of inflammation and bleeding required
4 sessions of scaling (Figures 2a, 2b). Following root
planing, there was an ~60% decrease (from 55 to 22) in
sites with 4-6 mm PPD and there was an ~30% decrease
(from 20 to 13) in the number of teeth with bleeding on
probing score greater than 0 (Table 3, Figures 4a, 4b).
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Table 3. Periodontal status after root planing
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Prior to Root Planing

6 weeks after Root Planing

Number of erupted teeth 27 27

Teeth with BOP = 0 (n=19) 7 (25.9%) 14 (51.9%)
Teeth with BOP =1 (n=19) 0 (0%) 2 (7.4%)
Teeth with BOP =2 (n=19) 12 (44.4%) 7 (25.9%)
Teeth with BOP = 3 (n=19) 8 (29.6%) 4 (14.8%)
Sites with < 4mm PPD (n=162) 107 (66.0%) 140 (86.4%)
Sites with 4-6 mm PPD (n=162) 55 (34.0%) 22 (13.6%)
Sites with > 6 mm PPD (n=162) 0 (0%) 0 (0%)

Figures 4a and 4b. Marked resolution of inflammation on the interdental papilla areas. Gingival bleeding was markedly
reduced but gingival margin still appears swollen.

Serologically, there was a decrease (~20%) in fructosamine
levels (from ~362 umol/L to ~289 umol/L) 1 month
following periodontal therapy, which remained relatively
constant. HbAlc levels increased (from 9.1% to 9.8) three
months from the time of the initial visit while hsCRP
levels also slightly increased from 0.13 mg/dL to 0.15
mg/dL over this time.

Subjectively, the patient reported that her quality of life
greatly improved. She stated that she overcame her
shyness and fear of talking close to people, now laughs out
loud without covering her mouth and is considered one of
the “noisy girls” in her class.

DISCUSSION

This case report is important because it provides a
demonstration of how conservative periodontal therapy
can improve the quality of life an adolescent T1DM
patient. relatively
inexpensive and clearly beneficial to the patient. The
limitation of this case report lies in the single subject and
that insulin resistance was not directly measured in order
to ascertain its presence.

Treatment was conservative and

Poor response to periodontal therapy was observed
during the initial treatment and four sessions of scaling
and polishing was required to reduce gingival bleeding.
This was again observed when response to root planing
did not result in the improvement of all pocket depths
greater than 4 mm and several teeth continued to exhibit
BOP greater than 0. Failure on the part of the patient to
follow oral hygiene instructions and/or the dentist’s
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inability to clean the root surfaces well may account for
these results.

Another possible reason which we propose is the presence
of insulin resistance in the patient. The patient was
observed to have considerably more fat deposits
compared to a previous type 1 diabetic we treated
similarly.’® An analysis of the National Health and
Nutrition Examination Survey III data showed that
overweight individuals with IR in the highest quartile
exhibited more severe periodontitis compared to subjects
with high Body Mass Index and low IR. 7

Insulin resistance is thought to be associated only in T2DM
but not in TIDM because insulin resistance has been
documented in the development of T2DM but not on
T1IDM. Furthermore few studies have studied insulin
resistance in TIDM patients because tools for measuring
insulin resistance in T2DM are not applicable to T1DM,
and those that are applicable are costly and invasive.!s A
hospital-based study on adult type 1 diabetics in the
Philippines, using estimated glucose disposal rate, showed
the prevalence of IR was 53% in the studied population.'®

The patient’s HbAlc increased from 9.1% from baseline to
9.8% after 3 months. It is difficult to reconcile the different
trends in the HbAlc test and the fructosamine test at first.
However, if you proximity of the
fructosamine test to the root planing procedure, the
reduction can certainly be attributed in part to periodontal
treatment. There may be several reasons for the lack of
improvement in the HbAlc: (1) the improvement in her
oral status might have caused an increase in food intake;
(2) the treatment period coincided with the holiday season

consider the
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