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SUMMARY

Introduction Good and well balanced diet provided by adequate mastication is part of therapy in pa-
tients with type 2 diabetes mellitus (DM). The critical period presents the time immediately after teeth ex-
tractions; hence, immediate denture is a rational therapeutical choice for diabetic patients. The presence
of immediate denture and its compression might compromise wound healing process, affect chewing
ability, food intake and consequently blood glucose level in type 2 DM patients.

Objective The objective of this study was to compare socket opening diameters (SOD), chewing ability,
changes in blood glucose level and food intake in type 2 DM patients with and without maxillary im-
mediate complete denture (MICD) during a three-week wound healing period.

Methods The study comprised 78 type 2 DM partially removable denture wearers (42 candidates for teeth
extractions and 36 candidates for teeth extractions and insertion of MICDs). During the three-week period
participants were followed for SOD, chewing ability and changes in blood glucose level and food intake.
Results Patients with MICD showed significantly lower reduction of SOD (seventh, 14th, 21st day) and
higher chewing ability (seventh, 14th, 21st day) in comparison to patients without an MICD. Significantly
lower number of patients with an MICD had changes in blood glucose level and food intake.
Conclusion Maxillary immediate complete denture presents a good therapeutic choice for type 2 DM
patients, as it provides possibility of adequate mastication after teeth extractions and maintenance of

nutritional status and blood glucose level.
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INTRODUCTION

Type 2 diabetes mellitus (DM), commonly
found in dental patients, is one of the most
prevalent diseases worldwide [1]. Oral dis-
turbances associated with DM include more
extensive periodontal disease, salivary gland
dysfunction, various types of stomatitis and
delayed wound healing [2-5]. Besides relation-
ship between metabolic control of DM and oral
health status [6], studies have also shown higher
prevalence of missing teeth and teeth with deep
pockets indicated for extractions in diabetic pa-
tients compared to nondiabetics [7]. Alterations
in oral status and loss of teeth affect masticatory
ability and food selection [8, 9, 10]. In connec-
tion with this, complete and partially edentulous
patients showed nutrition disadvantage with re-
duced intake of dietary fiber and vitamins B6,
C, carbohydrates, beta-carotene, and folate [11,
12]. Malnutrition and lack of some nutrients,
such as carbohydrates, vitamin A, and omega-3
fatty acids, prolong wound healing process [13].
Clinical studies concerning the effects of type
2 DM on dental postextraction wound heal-
ing are rare, with lack of data about nutrition
and chewing ability during the postextraction
period. Aronovich et al. [14] reported unpre-
dictable wound healing between well and poorly
controlled diabetics after teeth extractions with
no statistically significant difference in postex-
traction outcomes between observed groups.
Estimating wound healing, four weeks after

teeth extractions, Huang et al. [15] found similar
outcomes in type 2 DM in oral hypoglycemics
and nondiabetic patients. Since good and well
balanced diet is important as a part of diabetes
therapy and wound healing process generally,
the rational choice for diabetic candidates for
teeth extraction is to receive immediate dentures
on the day of tooth extraction in order to obtain
adequate chewing ability. However, the presence
of immediate denture and its compression might
change the conditions of postextraction wound
healing process, representing another risk for
impaired wound healing in diabetic patients.

OBJECTIVE

Having in mind the lack of data about nutrition
and chewing ability in postextraction period in
type 2 DM patients, the aim of our study was to
determine whether the presence of immediate
denture influences the reduction of postextrac-
tion sites during wound healing process, glyce-
mic control, chewing ability and food intake of
diabetic patients after tooth extractions.

METHODS
Study population

The study population comprised 78 type 2 DM
patients aged 45 to 64 years (42 candidates for
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teeth extractions and 36 candidates for teeth extractions
and insertion of complete maxillary immediate dentures —
MICD). The inclusion criteria for all participants were the
following: wearing maxillary partial removable dentures
(with the presence of three remaining teeth in the ante-
rior and premolar maxillary regions with signs of termi-
nal periodontitis) and mandibular complete dentures for
more than five years, and a disease history of at least two
years with a glycosylate hemoglobin level less than nine
(HbAlc < 9). The exclusion criteria were smoking and
not wearing new dentures on a regular basis during the
observation period (for the group of patients with MICD).
Six individuals from the group of patients with MICD were
excluded because they had not regularly worn new den-
tures; the final number of participants with MICD was 36.

Pre-prosthetic procedures included non-traumatic ex-
tractions of remaining three maxillary teeth without el-
evation of full-thickness flap to preserve the bone ridges
and soft tissue. For patients who were indicated to receive
MICD, new dentures were placed immediately after teeth
extractions. Post-insertion denture adjustments neces-
sary for removing difficulties that included pain and dis-
comfort were performed during the regular follow-up.
Informed consent was obtained from all participants in
the study. The study protocol was approved by the Ethics
Committee of the Faculty of Dental Medicine, University
of Belgrade (No. 32/36) and conducted in accordance with
the Helsinki Declaration.

Clinical examinations

Dental records for all participants were provided at the
Clinic of Prosthodontics and Clinic of Oral Surgery, Fac-
ulty of Dental Medicine, University of Belgrade. Regular
follow-up of the postextraction wound healing in type 2
DM patients with and without MICD were scheduled after
three and seven days, and weekly, during a three-week pe-
riod in order to obtain the records of complete socket epi-
thelization. In the course of observation period, the same
investigator, who was unaware of patients’ prosthetic sta-
tus, (presence of MICD) measured bucco-lingual diameter
(using dental caliper) from postextracted socket openings
and expressed as mean value. The presence of any side
effects or complications (symptoms of dry socket and in-
fection) were also recorded. The patients were given both
verbal and written instructions on how to control pain
and discomfort in the first three weeks after the extrac-
tions and denture insertions. As analgesic, 400 mg per os
of ibuprofen (Brufen®, Galenika, Belgrade, Serbia) was rec-
ommended. Using the same observation days, the patients
self-reported the chewing ability of the food they usually
eat. Chewing ability was categorized by the following six-
point verbal rating scale (VRS): 1 = able to chew with no
difficulties, 2 = just noticeable chew discomfort, 3 = weak
discomfort during chewing, 4 = moderate discomfort
during chewing, 5 = severe discomfort during chewing,
6 = not able to chew. Three weeks after wound healing, all
the patients self-reported the usual blood glucose levels

obtained through home testing with a glucose meter (in
accordance with the study of Aronovich et al. [14]) and
self-reported changes in food intake (in accordance with
the study of Madhuri et al. [16]).

The results were presented as frequencies or as mean
* standard deviation. One-way ANOVA with repeated
measures and post-hoc Bonferroni test was applied within
the groups. Comparisons between appropriate group/time
points were done by using Student’s t-test for the indepen-
dent samples. Frequencies of participants’ characteristics in
compared groups were analyzed by ¥* test. The differences
were considered to be significant for p < 0.05. The data were
analyzed with Statistica (StatSoft Inc., Tulsa, OK, USA) for
Windows (Microsoft Corporation, Redmond, WA, USA).

RESULTS

Table 1 represents the socket opening diameter (SOD) in
type 2 DM patients with/without an MICD. The reduc-
tion of SOD was progressive in both groups, being more
prominent for type 2 DM patients without an MICD in
comparison to patients with an MICD, with differences
that were statistically significant on the seventh, 14th, and
21stday after teeth extractions. In addition, all postextrac-
tion sockets healed uneventfully without any signs of in-
fection or dry socket conditions.

Table 1. Socket opening diameter in type 2 diabetes mellitus patients
with/without maxillary immediate complete denture (MICD) during
the wound healing process

Socket opening diameter (mm)

Time of observation | patients without Patients with MICD

MICD (n =42) (n=36)
Day of extraction 6.57+0.18 6.62+0.16
3rd day 5.54+0.24° 6.05+0.13°
7th day 3.54+0.27° 445+0.21>2
14th day 1.16 +£0.10° 247 £0.102
21st day 0.1 +0.04° 0.4 +0.08>?

2t-test, p < 0.001, between patients with MICD and those without MICD;
ANOVA test
°p < 0.001 within the group vs. corresponding day 0

Chewing ability between type 2 DM patients with MICD
and type 2 DM patients without MICD measured during
a three-week observation period is shown in Table 2. The
results revealed that both groups reported chewing ability
without difficulties in the period before teeth extractions.

Table 2. Chewing ability between type 2 diabetes mellitus patients
with immediate complete denture (MICD) and type 2 diabetes mellitus
patients without MICD, measured during a three-week observation

period

Chewing ability (verbal rating scale)
Time of observation | patients without Patients with MICD

MICD (n =42) (n=36)
Before extractions 1.1+£0.12 1.2+0.02
3rd day 3.2+0.14 5.14 + 0.16**
7th day 3.8+0.17 2.8+0.17*
14th day 3.8+03 1.4 +0.2%*
21st day 3.5+0.12 1.2 +£0.3**

X* test between the groups - ** p < 0.01,* p < 0.05
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During the wound healing process, the discomfort in chew-
ing ability was the highest on the third day, and decreased
in the group of patients with MICD, contrary to the patients
without MICD, where the chewing ability did not change
during the time. On the seventh, 14th, and 21st day, the
group of patients with MICD had significantly higher
chewing ability compared to the group without MICD, in
contrast to to the third day, when chewing ability was sig-
nificantly higher in the group of patients without MICD.

Table 3 shows significantly lower number of patients
who had changes in blood glucose level following less
intake of food than usual, in the group of patients wear-
ing MICD, compared to the patients without MICD. The
analysis did not include age and sex as the group consisted
predominantly of male participants (76%) aged between
45 and 64 years.

Table 3. Changes of blood glucose levels (BGL) and food intake ability
in patients with/without immediate complete denture (MICD) from
period before teeth extractions to three weeks after wound healing

Frequency
Parameters Patients without MICD Patients with MICD
(n=42) (n=36)
BGL: changed 61.9% (26) 38.9% (14)*
Food intake: o o M
less than usual 73.8% (31) 47.2% (17)

¥*test - * p < 0.05

DISCUSSION

The obtained data indicate that during the wound healing
period, type 2 DM patients with MICD had slower reduc-
tion of socket opening diameter, higher chewing ability
and in higher percentage had maintained blood glucose
level and food intake ability in comparison to type 2 DM
patients without MICD.

One of the most debilitating complications in diabetes
is impaired wound healing attributed to microvascular
changes [17]. Microvascular abnormalities lead to reduced
response to tissue injury causing underperfusion during
tissue stress and hypoxia followed by peripheral neuropathy
[18, 19]. Immediate denture over the postextraction sites
induces the mechanical stress in underlying tissues and im-
pairs hypoxic condition. Having in mind that deficiency
of oxygen alters wound healing phases such as collagen
deposition, the decreased reduction of socket opening di-
ameter during wound healing in patients with MICD was
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MpoTeTcka pexabunmtaumja HaKOH eKCTpaKuuja3ybaKog 6onecHuKa ca gnjabetecom

MenuTycom tTuna 2

KatapuHa PapgoBuh, Kocoska Obpagosuh-hypuuuh, Anekcangpa Yamposuh, Mupko Muwwuh, Cnobopax Hypuiumh

YHusep3uTteT y Beorpagy, Cromatonowku pakyntet, beorpag, Cpbuja

KPATAK CALIP?KA)J

YBopg PefjoBHa 11 6anaHcupaHa ucxpaHa obes6eheHa afeKsar-
HOM MacCTMKaLWMjOM je 3Ha4ajaH Aeo Tepanuje naumjeHara ca
aujabetecom menutycom Tvna 2 (AM Tun 2). KputnuaH nepriog
33 0Be 60MIeCHUKE jecTe BpeMe HemocpeHO HaKOH eKCTpaKLmje
3y6a, Na 3a X MMemnjaTHa NpoTe3a NpeACcTaB/ba Tepanujcku
n360p. MNpucycTBo MMeamnjaTHe NpoTe3e 1 KoMnpecuja Kojy n3a-
311Ba MOTy KOMNPOMMTOBATW NPOLieC 3apacTama, yTUuati Ha
CMOCOBHOCT XBaKakba, KONMYMHY YHETe XpaHe, a TMe 1 HUBO
rnMKemuje Kof naumjeHata obonenux of oBor TMna avjaberteca.
Uwm papa Linb uctpaxmsatba je nopehere fnjameTpa ek-
CTpaKumoHuUx anseona (JEA), cnocobHOCTY KBaKatba, NPOMeHe
KOMMuMHe yHeTe XxpaHe 1 rukemuje kof IM Tvna 2 nauujeHata
Ca roptOM TOTaJIHOM MeanjaTHoM npoTe3om (TTUTM) n 6e3 tbe.
MeTtoge paga VcTpaxuatbe je obyxsaTtuno 78 IM tna 2
nauujeHaTa, Hocunaua napumjanHux Nao4acTux npotesa (42

pumrbeH « Received: 02/10/2015

nauujeHTa MHAMKOBaHa 3a eKCTpaKLuje 3yba 1 36 naymjeHaTta
VHAMKOBaHUX 3a eKcTpaKumje 3yba n gobujare MUMM). Tokom
MOCTEKCTPaKLIMOHOT Meproaa of TPV HeAesbe KoA nauunjeHarta
cy npahenun [IEA, cnocobHOCT XBaKatba, MPOMeHa KonnurHe
YHeTe XpaHe U1 rvkemmje.

Pesyntatm MaunjeHtn ca MMM nokasanu cy 3Ha4ajHO Makby
peaykuwujy OEA (7, 14, 21. gaHa), Behy cnoco6HOCT XBaKara
(7,14, 21. paHa) y ogHocy Ha naumjeHTte 6e3 I'TUM. 3HauajHo
Maru 6poj naupjeHata ca F'MAM umao je npomeHe y ramkemuju
1 YHOLLEeHY XpaHe Y OfHOCY Ha rpyny 6e3 I'TUT.

3aksmyyak imegujatHa npoTe3a npeAcTaB/ba Tepanmjckm ns-
60p Ko naumjeHata ca IM Tuna 2, 6yayhu aa omoryhasa go6-
Py MacTUKaLmjy HaKoH eKCcTpaKLumja, y3 ofipxarbe HyTPHLIMOHOT
cTaTyca v ruKemumje.

KmbyuHe peun: fujabetec menutyc Tuna 2; UMegujatHa npoTe-
33; CNOCOBHOCT »KBaKakba; YHOLLEHE XpaHe
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