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Introduction

 
resently, diabetes mellitus has become a 

serious health problem worldwide, 

affecting 246 million people all over the 

world (1). Based on World Health 

Organization (WHO) estimates, approximately 

333 million people will suffer from diabetes 

mellitus by 2025 (2). The number of patients 

with diabetes mellitus in Iran will increase to 

more than 6 million people by 2030 (3). 

Diabetes mellitus is characterized by abnormal 

metabolism of carbohydrates, lipids and 

proteins. The resultant hyperglycemia causes 
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Abstract 
Objective: Prevalence of tooth loss is higher among diabetic 

patients in comparison with non-diabetic patients. The aim of this 

study was to evaluate and compare the relationship between socket 

blood sugar and post-extraction complications in type II diabetic and 

non-diabetic patients. 

Materials and Methods: This cross-sectional study was carried 

out on 80 diabetic and 80 non-diabetic patients in Yazd Dental 

School. All patients had posterior tooth extraction. Prolonged 

bleeding, pain, fever and swelling were studied at the end of 4th day 

and dry socket and lack of healing at the end of the 7th day after 

extraction. Data was analyzed with SPSS 13 software using chi 

squared, Mann-Whitney and Fisher’s exact tests. 

Results: The frequency of prolonged bleeding and incidence of dry 

socket between two groups at socket blood sugar levels under 126 

mg/dL and comparison of the frequency of prolonged pain, fever 

and infection between two groups at socket blood sugar levels ≥126 

mg/dL showed statistically significant differences (P<0.05). 

Swelling and lack of healing were not associated with diabetes 

mellitus in none of the socket blood sugar levels (P>0.1). 

Conclusion: It is suggested that dentists use glucometers to 

determine socket blood sugar levels in diabetic patients to predict 

and prevent complications after tooth extraction in diabetic patients. 

Keywords: Diabetes mellitus, Post-extraction complications, 

Socket blood sugar level. 
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micro vascular complications and a number of 

clinical neuropathies. Diabetes is classified 

into Type I and II with prevalence rates of 5% 

and 95%, respectively (4). The prevalence of 

diabetes mellitus in Yazd is 16.3%, which is 

higher than other parts of Iran (5). 

Uncontrolled diabetes will increase the 

complications in future and severely affecting 

the patients’ quality of life. In recent years, 

widespread national programs have been 

designed to prevent the incidence, 

complications and disabilities of diabetes 

which increase the rate of mortality (6). The 

oral healthcare professions, as a component of 

the healthcare team have an important role in 

screening and monitoring patients with 

diabetes mellitus (6). 

Half of the diabetic patients require surgery at 

a period of their lives (7-8) and two-thirds of 

these patients will experience some 

complications in relation to infections (8). 

Diabetic patients have experienced 

complications associated with tooth extraction, 

periodontal surgeries and ill-fitting dentures 

(9). Poor regeneration of soft tissues and a 

delay in osseous tissue healing are well known 

complications of oral surgeries in diabetic 

patients. Therefore, management and 

treatment of diabetic patients undergoing oral 

surgeries are more difficult. Delayed 

angiogenesis, decrease in blood flow, 

compromised innate immunity, decrease in the 

production of growth factor and psychological 

stress have been reported as factors cause 

delay in the healing of oral ulcers (10).  

In most cases, diabetes makes the patient 

susceptible to oral and dental problems and 

complications, including various oral soft 

tissue injuries and inflammatory conditions 

(11). Some of the possible complications after 

tooth extraction in diabetic patientsare edema, 

discomfort, prolonged hemorrhage, trismus, 

infection and alveolar osteitis (12). 

Hyperglycemia makes thepatients susceptible 

to infections and further complications by 

decreasing the function of leukocytes and 

affecting the endothelium (13). It should be 

pointed out that a large number of studies have 

evaluated the relationship between tooth loss 

and tooth extraction and diabetes. The results 

of these studies have shown that tooth loss and 

tooth extraction are significantly more 

common in diabetic patients compared with 

healthy subjects (14). 

Since complications after tooth extraction will 

decrease the patients’ quality of life, the 

present study was designed to evaluate the 

relationship between the glucose level in tooth 

socket blood and complications after tooth 

extraction in patients with Type II diabetes and 

healthy controls. 

 

Materials and Methods 
The present Case-Control study was carried 

out on 160 patients referring to the Department 

of Oral and Maxillofacial Surgery, Faculty of 

Dentistry, Yazd University of Medical 

Sciences, in 2010. Patients with a history of 

Type II diabetes mellitus served as the case 

group and those without such a history served 

as the control group. Extraction of a posterior 

tooth indicated in both groups. 

Sampling was carried out using the convenient 

sampling technique and the two groups were 

matched. The sample size was determined at a 

confidence interval of 95%, study power of 

80%and type one error level of 5%. The 

inclusion criteria contained age range of 30-50 

years, duration of Type II diabetes mellitus in 

the diabetic group at least 5 years, Fasting 

Blood Sugar (FBS) ≤200 mg/dL in the diabetic 

group with proper control of diabetes under 

the supervision of a physician and absence of 

overt clinical periodontitis and other oral 

diseases. 

The subjects’ demographic data were 

recorded. The diabetic patients underwent FBS 

test so that they would have the test results 

available on the day extraction was carried 

out. In each case, after taking medical and 

dental histories and making sure of the 

absence of cardiovascular diseases and 

hypertension and also after making sure of 

eating a meal 1 hour before tooth extraction, 

local anesthesia were administered and 

questioned teeth was extracted with forceps by 
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closed technic. If there were any complications 

during tooth extraction, including use of 

excessive force, root fracture or a need for 

open surgery the patient was excluded from 

the study. During the first 24hours after tooth 

extraction, Ibuprofen analgesics were 

administered at a dose of 400 mg/dL and the 

patients were asked to report back if they need 

analgesics after 24 hours so they were 

excluded from the study. In addition, patients 

taking antibiotics 2 weeks before tooth 

extraction and 1 week after it were excluded 

from the study. 

After extraction of the tooth one drop of blood 

from the blood collected in the socket on 

theglucometer tape placed in advance in the 

device. The glucometer used (ACCU CHECK 

ACTIVE, Roche, Germany) determines the 

blood glucose level in 5 seconds in mg/dL and 

displays it on the monitor. The patients were 

instructed in correct standard post-extraction 

care in all the cases. 

Hemorrhage, pain, fever, infection and 

swelling at the end of 2th day, dry socket at 

the end of4thday and absence of healing at the 

end of 7thday after tooth extraction were 

evaluated. 

Due to the wide variations in the blood 

glucose level and prediction of it’s returning to 

the baseline 1-2 hours after a meal and also 

based on a pilot study. The socket glucose 

level of 

126 mg/dL was considered a base for 

comparisons and the frequencies of 

complications at blood glucose levels of <126 

mg/dL and ≥126 mg/dL were evaluated in the 

diabetic and non-diabetic groups. Data were 

analyzed with SPSS 13, using chi-squared, 

Man-Whitney and Fisher’s exact tests. 

 

Results 
In the present study, 80 patients were in each 

groups, with 37 males and 43 females in the 

diabetic group and 45 males and 35 females in 

the non-diabetic group. The mean ages of 

diabetic and non-diabetic subjects were 44±5.5 

and 43±6.1, respectively, with an age range of 

30-50 in each group. 

The mean socket blood sugar levels in the 

diabetic patients and non-diabetic controls 

were 196.99±88.75 and 125.45±29.55 mg/dL, 

respectively, with statistically significant 

differences. 

Comparison of the frequencies of abnormal 

and prolonged hemorrhage in the diabetic and 

non-diabetic patients with socket blood sugar 

levels<126 mg/dL showed statistically 

significant differences between the two groups 

 

 
 

Figure1. The means and standard deviations of socket blood sugar levels  

In the diabetic and non-diabetic groups 
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(P=0.011); however, such a comparison in 

patients with socket blood sugar levels ≥126 

mg/dL was not statistically significant 

(P=0.095).The frequencies of abnormal and 

long-term pain in the two diabetic and non-

diabetic patient groups with socket blood 

sugar levels<126 mg/dL were not statistically 

significant (P=0.742); however, at socket 

blood sugar levels ≥126 mg/dL there were 

significant differences between the diabetic 

and non-diabetic subjects (P<0.001). 

The frequencies of fever and infection 

between the diabetic and non-diabetic patients 

at socket blood sugar levels <126 mg/dL were 

not statistically significant (P=0.102); 

however, at blood sugar levels ≥126 mg/dL 

there were significant differences between 

diabetic and non-diabetic subjects (P=0.002). 

Comparison of swelling between the diabetic 

and non-diabetic subjects at socket bloods 

sugar levels<126 mg/dL (P=0.104) and at 

blood sugar levels ≥126 mg/dL did not reveal 

any statistically significant differences 

(P=0.24).The comparison of the incidence of 

dry socket between the diabetic ad non-

diabetic subjects at socket blood sugar level 

<126 mg/dL revealed statistically significant 

differences (P=0.037);however, at blood sugar 

levels ≥126 mg/dL there were no significant 

differences between the two groups (P=0.086). 

At socket blood sugar levels <126 mg/dL all 

the diabetic and non-diabetic subjects 

exhibited some evidence of healing on the 

7thday. The comparison of the frequencies of 

“no healing” between the diabetic and non-

diabetic subjects at socket blood sugar levels 

of ≥126 mg/dL revealed no statistically 

significant differences (P=0.292). 

At socket blood sugar levels of ≥126 mg/dL 

all the diabetic and non-diabetic subjects 

exhibited some evidence of healing on the 

7thday. 

 
Discussion 

Hyperglycemia due to diabetes leads to 

various complications, including a decrease in 

the function of leukocytes and detrimental 

effects on the vascular epithelium and tissue 

healing potential. Since there is a prominently 

greater need for tooth extraction in diabetic 

patients compared with non-diabetics, the 

present study was undertaken to evaluate and 

compare the relationship between the tooth 

socket blood sugar levels and complications 

after tooth extraction in patients with Type II 

diabetes and non-diabetic subjects, based on 

Table1. The frequency distributions of the complications in the diabetic and 

non-diabetic subjects at socket blood sugar levels<126 mg/dL 

Variable Complication 
Diabetes status 

P 
Diabetic Non-diabetic 

Hemorrhage 

No abnormal hemorrhage 
N=16 

69.6% 

N=44 

93.6% 
0.011 

Abnormal hemorrhage 
N=7 

30.4  %  

N=3 

6.4  %  

Pain 

No abnormal pain 
N=17 

73.9  %  

N=37 

78.7  %  
0.742 

Abnormal pain 
N=6 

26.1% 

N=10 

21.3  %  

Fever and 

infection 

No fever and infection 
N=18 

78.3% 

N=4 

93.6% 
0.102 

Fever and infection 
N=5 

21.7  %  

N=3 

6.4  %  

Swelling 

No swelling 
N=18 

78.3  %  

N=44 

93.6  %  
0.104 

Swelling 
N=5 

21.7  %  

N=3 

6.4  %  

Dry socket 

No dry sockets 
N=19 

82.6% 

N=46 

97.9% 
0.037 

Dry sockets 
N=4 

17.4% 

N=1 

1.2% 
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the assumption that the results of the study 

might be useful in the adoption of protocols to 

prevent complications after tooth extraction in 

patients with diabetes(14). 

The present study was carried out on two 

groups of diabetic and non-diabetic patients. In 

similar studies (15-20) the same technique has 

been used to compare the various 

complications of diabetes in diabetic and non-

diabetic case control groups. In addition, some 

other studies have used descriptive 

retrospective design (21-25) and cohort design 

(13,26). 

One of strong points of this study is proper 

match of case and control group in clinical 

indications of posterior tooth extraction. In the 

preset study, the control group was selected in 

a manner to match the confounding factors, as 

much as possible, with the case group.  

The mean ages of the subjects in the diabetic 

and non-diabetic groups in the present study 

were44 and 43 years, respectively. In a study 

by Folk et al (39), the mean age of the subjects 

was 35, which was less than our study. At this 

young age, the prevalence of micro vascular 

and macro vascular complications of diabetes 

is very low. In a study by Bagic et al (14), the 

meanages of the subjects in the diabetic and 

non-diabetic subjects were 55 and 53 years, 

respectively. 

In addition, in a study by Huang et al (15), the 

mean ages of the subjects in the diabetic and 

nondiabetic groups were 46.8 and 63.9 years, 

respectively, which our patients were in 

middle age so the effect of high age not 

changes the ability of regeneration of 

connective tissue. Furthermore, in a study by 

Morikubo et al (15), the mean ages of the 

subjects in the diabetic and non-diabetic 

groups were 68.8±8.9 and 68.6±8.8 years, 

respectively. At this high mean age, the 

prevalence of atherosclerotic, hypertensive and 

cardiovascular conditions are higher and 

therefore the results of the disease cannot be 

attributed solely to the effect of diabetes and 

its complications. 

Liao et al (24) evaluated 337 subjects, 

including 39 diabetic patients and reported a 

significant difference between blood sugar 

levels before the procedure between the two 

groups (P<0.001). 

Comparison of the mean blood sugar levels of 

Table2. The frequency distributions of the complications in the diabetic and non-

diabetic subjects at socket blood sugar levels of ≤126 mg/dL. 

Variable Complication 
Diabetes status 

P 
Diabetic Non-diabetic 

Hemorrhage 

No abnormal hemorrhage 
N=43 

75.4  %  

N=30 

90.9  %  
0.095 

Abnormal hemorrhage 
N=14 

24.6% 

N=3 

9.1  %  

Pain 

No abnormal pain 
N=28 

49.1% 

N=30 

90.9% 
<0.001 

Abnormal pain 
N=29 

50.9  %  

N=3 

9.1% 

Fever and infection 

No fever and infection 
N=44 

77.2  %  

N=33 

100% 
0.002 

Fever and infection 
N=13 

8.22  %  

N=0 

0  %  

Swelling 

No swelling 
N=45 

78.9% 

N=30 

90.9% 
0.24 

Swelling 
N=12 

21.1  %  

N=3 

9.1% 

Dry socket 

No dry sockets 
N=48 

84.2  %  

N=32 

97.0% 
0.086 

Dry sockets 
N=9 

15.8% 

N=1 

3.0  %  

Tissue healing 

Healing 
53 

93.0  %  

33 

100  %  
0.292 

No healing 
N=4 

7.0  %  

N=0 

0  %  
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patients is important because in such cases the 

final results can be attributed to differences in 

blood sugar levels with more confidence. 

In the present study, comparison of the 

frequencies of abnormal hemorrhage between 

the diabetic and non-diabetic groups at socket 

blood sugar levels <126 mg/dL revealed 

statistically significant differences (30.4%. vs. 

6.4%, P=0.001); however, such a comparison 

between the two groups at socket blood sugar 

levels ≥126 mg/dL did not reveal any 

significant differences (24.6%. vs. 9.1%, 

P=0.095). 

Comparison of the frequencies of abnormal 

pain between the diabetic and non-diabetic 

groups at socket blood sugar levels <126 

mg/dL did not show any significant 

differences between two groups (26.1% vs. 

21.3%, P=0.742); however, at socket blood 

sugar levels of ≥126 mg/dL significant 

differences were observed between two groups 

(50.9% vs. 9.1%, P<0.01). The significant 

differences between the two groups might be 

attributed to the neuropathy due to diabetes. 

Nonetheless, no similar study was found to 

confirm this. 

Latham et al (26) reported a significant 

relationship between postoperative infection 

and postoperative blood sugar levels in their 

subjects (P=0.007). 

Stratton et al (27) reported each 1% decrease 

in HbA1C causes37% decrease in micro 

vascular complications (P<0.001). In addition, 

the results of studies by Carson et al (28), 

Huang et al (P=0.0136) (22), Liao et al 

(P=0.003) (24), Del Toro et al (P=0.003) (23), 

Hirsch et al (P<0.05)(16) and Bower et al 

(P<0.042) (29) were consistent with the 

present study in relation to the significant 

differences in the incidence of infection 

between diabetic and non-diabetic groups. 

Because of micro vascular and macro vascular 

changes and immune deficiency in diabetes, 

risk of infection will increase (30). A study by 

Latham et al (26) showed history of diabetes 

increases the infection at surgery site 2.7 folds 

compared to non-diabetic subjects. In this 

study, no relationship was found between the 

blood sugar control (HbA1C) and the 

incidence of infection (P=0.09). In relation to 

swelling no similar study was found. 

Dry socket occurs due to disturbance in the 

blood flow and in patients with diabetes the 

incidence of dry socket is higher due to micro 

angiopathy (7). In addition, absence of 

significant differences between the diabetic 

and non-diabetic subjects at socket blood 

sugar levels ≥126mg/dL might be attributed to 

the fact that despite no history of diabetes in 

the non-diabeticgroup, an increase in the 

socket blood sugar levels might be considered 

as a risk factor of dry socket; therefore, no 

significant differences were observed between 

the two groups. 

Huang et al reported similar socket healing 

processes after tooth extraction in diabetic and 

nondiabetic subjects (9). Joshipura (31) 

evaluated epithelialization of the socket in 

patients with different levels of bloodglucose 

and reported no significant differences in 

epithelialization between them. Aronovich etal 

(20) reported that the control level of blood 

glucose had no effect on socket healing after 

tooth extraction. 

Fernandes et al (32) evaluated the healing 

process after tooth extraction in patients with 

Type II diabetes and reported that 60 days 

after tooth extraction the socket 

epithelialization was complete in all the 

subjects despite poor control of blood glucose 

levels and neutrophils dysfunction. 

Graves et al (19) evaluated oral ulcers created 

in diabetic and non-diabetic mice and 

concluded that the epithelial coverage of 

ulcers, the connective tissue structure and the 

density of fibroblasts were significantly poor 

in the diabetic subjects compared to the non-

diabetic subjects (P<0.05). 

They reported a decrease in fibroblast 

proliferation secondary to increased apoptosis 

on one hand and an increase 

inpolymorphonuclear leukocytes (PMN) 

counts secondary to the inability of the 

diabetic tissue to eliminate the inflammation 

and return to the normal state on the other 

hand as reasons for a delay in healing. 
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In addition, Hirsch et al (16) compared 

diabetic and non-diabetic animals in relation to 

tissue healing and reported that on the 12th 

day after ulceration there was a significant 

difference between the two groups (P<0.001). 

In the present study, gross wound healing was 

evaluated on the 7th day after tooth extraction 

based on the patients’ symptoms and signs in 

relation to the presence and absence of pain or 

an unpleasant feeling during tooth extraction. 

Since the samples were human beings, it was 

not possible to carry out more accurate 

microscopic evaluations. 

 

Conclusion 
The incidence of abnormal bleeding and dry 

socket at socket blood sugar levels <126 

mg/dL was associated with a history of 

diabetes; however, at socket blood sugar levels 

≥126 mg/dL such a relationship was not 

detected. In addition, abnormal pain, fever and 

infection at socket blood sugar levels <126 

mg/dL were not associated with diabetes, 

while at socket blood sugar levels≥126 mg/dL, 

the incidence of these complications were 

associated with diabetes. Swelling and absence 

of healing were not associated with a history 

of diabetes at none of the socket blood sugar 

levels. Based on our findings, dentists can 

predict of risks of complications after tooth 

extraction and prevent them with the use of a 

glucometer and determining the socket blood 

sugar level in diabetic patients. 
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