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Abstract Background and objective: Approximately 75% of diabetic patients in Saudi Arabia had

poor glycaemic control. A high proportion of these patients will attend dental surgery clinics for

treatment. Therefore, dentists should be well-prepared to control any complications they might

arise on the dental chair during the dental procedures. Management of the associated risk factors

is important to limit disease complications and improve the health of patients with diabetes.

The objectives of this review were to determine the maximum acceptable level of blood glucose

for tooth removal in diabetics, show a systematic technique for the management of patients with

diabetes on the dental chair. By using PRISMA guidelines, analysis of the published articles and

reports across the world is considered one of the most appropriate available methods to obtain

strong evidence about the acceptable levels of blood glucose where teeth extraction can be done

safely.

Results: A total of 1080 studies were retrieved using the search strategy. After screening 185

titles, abstracts and 85 full-text articles, 36 studies were included. The outcome of this systematic

review revealed that fasting blood glucose level of 240 mg/dl is a critical point for any dental treat-

ment because the warning signs of diabetes start coming out. Maximum acceptable levels of blood

glucose for removal of teeth in diabetics are 180 mg/dl (before meal) and 234 mg/dl (2 h after a

meal). High blood glucose levels reduce the secretion of nitric oxide (powerful vasodilator) in the

body which leads to poor circulation and slow-healing socket. Uncontrolled diabetics are at high

risk of infection because of the high ketone levels in the blood.

Conclusion: Fasting blood glucose level of 180 mg/dl is a cut-off point for any selective dental

extraction. However, Random blood glucose level of 234 mg/dl (13 mmol/l) is a cut-off point for

an emergency tooth extraction. Tightly controlled diabetic patients (blood glucose level below

70 mg/dl) are susceptible to hypoglycemia.
� 2019 The Author. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

74.9% of the patients with type 2 diabetes mellitus in Saudi
Arabia had poor blood glycaemic (Alzaheb & Altemani.,
2018). Therefore, dental practitioners must have a better

understanding of the factors affecting glycaemic control to
improve the management of diabetic patients in the dental
office. In the literature, there is a lack of information regarding

the determination of the maximum permissible blood glucose
level recommended for emergency tooth extraction in diabetic
patients (Albarrak et al., 2018). A state of uncertainty exists

among dental practitioners once they experience uncontrolled
diabetic patient need an emergency tooth extraction. Dental
practitioners become incapable of making a clinical decision

to go ahead with tooth extraction because they have poor
knowledge in this regard. The cut-off point of blood glucose
level for an emergency tooth extraction is still not understand-
able (Zehani et al., 2017).

Normal fasting blood glucose is <100 mg/dl (63–99 mg/dl).
Random blood glucose (2 h after meals) is <144 mg/dl (de
Bedout et al., 2018). The patient is diagnosed with diabetes if

fasting blood glucose �126 mg/dl or random blood glucose
�200 mg/dl in addition to the presence of diabetes symptoms
(American Diabetes Association, 2019a). Oral Glucose Toler-

ance Test (OGTT) 2-hour blood glucose �200 mg/dl can be
used to confirm accurately the diagnosis. However, the blood
test for HbA1c level is performed to determine how well the
diabetes is controlled [in diabetic patient HbA1C � 6.5%.

Table 1] (Zehani et al., 2017; Franck et al., 2014).
If fasting blood glucose level reaches 240 mg/dl this is a sign

of out of control diabetes (Bailey et al., 2016; Zehani et al.,

2017; de Bedout et al., 2018; Alshareef et al., 2019; Power
Table 1 Representing the relationship between A1C and

average blood glucose.

A1C level Estimated average blood sugar (glucose) level

7% 154 mg/dl (8.6 mmol/l)

8% 183 mg/dl (10.2 mmol/l)

9% 212 mg/dl (11.8 mmol/l)

10% 240 mg/dl (13.4 mmol/l)
et al., 2019). The symptoms of high blood sugar can be mild,

moderate, or severe. Mild to moderate symptoms are seen in
people if their fasting blood glucose levels are 160–300 mg/dl.
Symptoms at this stage include hunger, tremor or trembling,

sweating, pale face, rapid heart rate, dizziness and weakness,
blurred vision and confusion (American Diabetes
Association, 2019b).

Severe symptoms are noticeable if fasting blood glucose
levels are above 300 mg/dl. These include weight loss, dehydra-
tion, tiredness, poor concentration, irritability, and nervous-
ness, irrational behavior, and personality changes, tingling in

the mouth, and coordination problems (Alshareef et al.,
2019). If blood glucose level tops 600 mg/dl (the condition is
called diabetic hyperosmolar syndrome), Patient becomes con-

fused, unconscious and ends up with diabetic coma. Coma
happens as a result of a build-up of ketones (acid in the blood).
People with uncontrolled diabetes are at high risk of infection

and slow healing wound. The cut-off point of blood glucose
level for an emergency tooth extraction is still arguable. This
review provides some good explanations for the underlying

causes of slow healing socket after tooth extraction in patients
with uncontrolled diabetes. It also casts the light on the prin-
ciples of treatment and shows a systematic technique for the
management of patients with diabetes on the dental chair. In

additions, cut-off points of fasting and random blood glucose
levels beyond which dental extraction cannot be done, have
been discussed. The main aim of this review is to give clear evi-

dence about the most acceptable levels of blood glucose where
dental practitioners can carry out the tooth extraction without
hesitation or fear.

2. Material and methods

Fig. 1 represents the PRISMA flow chart of study selection.

The archives of the PubMed, Scopus, Google Scholar, and
Web of Science were searched for relevant literature. The
review also included reports from the World Health Organiza-
tion (WHO) and the American Diabetes Association (ADA).

The articles were selected by reviewing their titles and abstracts
as well as from the bibliography of the selected articles. Key-
words used to search for relevant articles included hyper-

glycemia and infection, tooth mobility and bone loss, teeth



Fig. 1 PRISMA flow chart of study selection.

Table 2 Safety scale of blood glucose levels.

Blood glucose

level

Excellent Good Acceptable

Fasting

(before a meal)

72–109 mg/dl 110–144 mg/dl 145–180 mg/dl

2 h after meal 90–126 mg/dl 127–180 mg/dl 181–234 mg/dl

Table 3 Risk assessment of fasting blood glucose levels.

Fasting blood

glucose level

Risk level assessment

�50 mg/dl Dangerously low

70–90 mg/dl Low, take sugar if experiencing symptoms of

low blood sugar

90–120 mg/dl Normal range

120–160 mg/dl Medium

160–240 mg/dl High, work to lower blood sugar levels

240–300 mg/dl Very high, a sign of out of control diabetes,

see a doctor

�300 mg/dl Severely high, seek immediate medical

attention
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extraction, slow healing socket, safe blood glucose levels for
teeth extraction, principles of treatment for patients with dia-

betes on the dental chair, awareness, and Saudi Arabia. These
terms were used individually and together to ensure an exten-
sive literature search.

3. Result

3.1. Safe blood glucose levels for an emergency tooth extraction

Based on diabetes guidelines laid down by ‘‘American College

of Endocrinology (ACE), American Association of Clinical
Endocrinologists and American College of Endocrinology
2016 Outpatient Glucose Monitoring Consensus Statement”
(American Diabetes Association, 2019c; Bailey et al., 2016;

Grunberger et al., 2018), the safety scale of the preferable
ranges of blood glucose levels for patients with diabetes were
structured (Table 2).
On the other hand, the risk assessment for the levels of fast-
ing blood glucose in diabetic patients was summarized in
Table 3 (Bailey et al., 2016; Grunberger et al., 2018).

In light of the fact mentioned above, fasting blood glucose

level of 240 mg/dl is a critical point for any dental treatment.
When blood glucose levels reach (240 mg/dl), warning signs
of diabetes start coming out (Estrich et al., 2019). These signs

include tingling in hands or feet, nausea, vomiting, diarrhea,
and dizziness. An emergency tooth extraction at a blood glu-
cose level of 240 mg/dl will lead to severe infection and delay

socket healing because the blood starts to build-up a high con-
centration of ketones.
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Blood glucose levels for selective/emergency tooth extrac-
tion under LA should be considered acceptable if the dental
treatment can be achieved with the minimal levels of risk or

in other words with no sign of out of control diabetes. So, fast-
ing blood glucose level of 180 mg/dl is a cut-off point for any
selective dental extraction. However, random blood glucose

level (2 h after a meal) of 234 mg/dl is a cut-off point for an
emergency tooth extraction (Tables 2 & 3).

4. Discussion

4.1. Relationship between hyperglycemia and infection

Infection is a risk factor for uncontrolled diabetes causing an
increase in the blood glucose levels. Level of stress increases

when the body tries to fight off an infection. The body pro-
duces a number of stressful hormones such as cortisol and glu-
cagon, which trigger the release of glucose from the liver;
making glucose levels rise significantly (Saeb et al., 2019;

Aggarwal et al., 2019).
People with diabetes are susceptible to oral candidiasis as a

result of dehydration which affects the body in general and

salivary glands in particular. The decrease in salivary flow rate
and saliva PH promote the increase of colonization of Candida
species in the oral cavity (Mohammadi et al., 2016; Sultana

et al., 2018).
Zheng et al (2012) carried out a study to investigate the

relationship between severe multi space infections of the oral

maxillofacial region and diabetes mellitus. The outcome of this
study revealed that the uncontrolled diabetics had worse infec-
tions involving more spaces, longer hospital stays, and more
frequent complications than nondiabetic patients.

A study by Gholinejad Ghadi et al (2018) reported that the
dental extractions may create a portal of entry for the fungal
infection in the patients with uncontrolled diabetic. Fulminant

mucormycosis of maxillary sinuses were detected after dental
extraction in poorly controlled diabetic patients. So, the higher
the blood glucose levels the greater the opportunity for predis-

posing conditions, such as Mucorales to grow heavily.
A systematic review investigated the relationship between

diabetes and non-retention of root filled teeth. The outcome
of this study revealed that the uncontrolled diabetics had a sig-

nificantly higher number of extracted root-filled teeth than
healthy non-diabetic subjects (Cabanillas-Balsera et al.,
2019). So, uncontrolled blood glucose levels have a negative

effect on the life span of teeth with root canal treatment.
A cross-sectional study was carried out in Saudi Arabia to

investigate the effectiveness of blood glucose levels in the

occurrence of dental caries in type 2 diabetes (Almusawi
et al., 2018). The result of this study reported that patients with
uncontrolled diabetes had high levels of dental caries, peri-

odontal disease, and xerostomia. Counts of Streptococcus
mutans and lactobacilli were high. The highest the levels of
fasting blood glucose, salivary glucose and HbA1c are the
greater the risk of dental caries (Almusawi et al., 2018).

A study by Wang et al (2018) reported that the tooth
extraction in elderly patients with uncontrolled diabetes is con-
sidered as one of the triggering factors for osteonecrosis of the

jaws (ONJ). So, dental extraction must be carried out with a
safe range of blood glucose levels. However, dental extraction
of teeth with no acute odontogenic infection does not need
antibiotic prophylaxis in diabetic patients with control level
of glycemic (Fernandes et al., 2015; Power et al., 2019). More-
over, plasma-rich growth factor (PRGF) application after

tooth extraction in the diabetic patient does improve the heal-
ing process by accelerating socket closure (epithelialization)
and tissue maturation (Mozzati et al., 2014).

Moreover, the level of high-sensitivity C-reactive protein
(hs-CRP) increased in diabetic patients who had tooth extrac-
tion associated with oral infection (Lund Håheim et al., 2017).

As it is known, high-sensitivity C-reactive protein is produced
by the body, when blood-vessel walls are inflamed.

4.2. Tooth mobility and bone loss associated with uncontrolled
diabetic patients

One possible explanation for increase the bone loss and teeth
mobility in people with high blood sugar is the reduction in

the blood supply for both soft and hard tissues of teeth. Poor
circulation can cause blood stasis in the periodontal tissues
around the teeth. Insufficient blood supply causes periodontal

tissue to become starved of oxygen. A low blood oxygen level
can cause over stimulation for the osteoclasts and as a conse-
quence, the bone will get absorbed and teeth become mobile. A

study by Wiener et al (2017) found that the patients with dia-
betes who were drinking 2 or more sugar-sweetened beverages
(SSBs) per day they had 6 or more teeth extracted.

Furthermore, it was noticed that the prevalence of tooth

extractions in French, population type 2 diabetic was higher
than the non-diabetic population. Diabetic patients disposed
to have dental extractions earlier and more often than non-

diabetic individuals (Mayard-Pons et al., 2015).

4.3. Causes of delay socket healing after tooth extraction for
patients with uncontrolled diabetes

The underlying causes of delayed wound healing in uncon-
trolled diabetes are still arguable. There are a few possible

explanations might clarify the mechanism of this process. 1.
Insufficient insulin level contributes to a slow-healing socket.
Average daily secretion of insulin into circulation in healthy
individuals about 35 units. There are also ten times this

amount stored within the pancreas (Zhang et al.,2017). Tooth
socket healing requires two cellular actions, for example,
repair, and regeneration of tissue. This process is controlled

and regulated by specific activated molecules such as trans-
forming growth factor beta (TGF-b), vascular endothelial
growth factor (VEGF), bone morphogenetic protein (BMP),

and insulin-like growth factor (IGF). These molecules are
well-conserved protein sequences involved in the initial
response to injury and repair in soft and hard tissues

(Younis et al., 2013). The healing of bone in uncontrolled dia-
betic patients prolongs because of a delay in the onset of cell
proliferation and osteoblast differentiation. Insulin level has
a direct effect on the expression of transforming growth factor

beta TGFb-3 and insulin-like growth factor IGF-1R, which
accelerate the healing of the socket (Younis et al., 2013). 2.
Patients with uncontrolled diabetes are considered immuno-

suppressed due to the negative effects of elevated blood sugars
on the immune system. Immune defects arise from the macro-
phages which lose its appetite and cause a slowing down in the

process of phagocytosis (Manji et al., 2019). The higher the
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blood glucose levels the greater the chance for infections. So,
high blood sugar weakens the function of macrophages, result-
ing in an inability to fight the microorganisms. 3. High blood

glucose levels reduce the secretion of powerful vasodilator
nitric oxide (NO) in the circulatory system, cause stiffening
and narrowing of blood vessels. Thus, uncontrolled diabetic

patients are associated with poor circulation (Arda et al.,
2019). This means a slowing down in the movement of red cells
and a delay in the delivery of nutrients and oxygenated blood

to the wounded or surgical site. Consequently, slow-healing
socket occurs and the opportunity for secondary infection
arises. 4. When fasting blood glucose levels become over
240 mg/dl, the body starts metabolizing fat at a high rate

and converting fatty acids into ketones (Bailey et al., 2016;
Grunberger et al., 2018). High ketones level in the blood might
indicate diabetic ketoacidosis. Blood becomes acidic. Ketones

bodies might interfere with the wound healing process, for
example, tooth socket by either inhibiting the secretion of
nitric oxide or reducing the macrophages’ appetite. A study

by Noh et al., (2006) demonstrated that the blood level of
nitric oxide increased by using the ketogenic diet.

4.4. Principles of treatment for patients with diabetes on the
dental chair

When a patient comes to the dental clinic for tooth extraction
and declares that he is a diabetic, the principles of treatment

must be followed accordingly: (1) Establish if the patient is
controlled with diet alone, tablets, or insulin injections. (2)
Diabetic patients are immunocompromised and required early

treatment of infections. (3) Controlled diabetic patients listed
for standard dental extraction do not need prophylactic antibi-
otics. However, uncontrolled ones need antibiotic prophylaxis

(Zehani et al., 2017; Power et al., 2019). (4) Hypoglycemia
must be avoided as it may cause brain damage.

Based on a study by Alshareef et al (2019) reported that the

clinicians should take great care with the management of dia-
betic patients in Saudi Arabia. Diabetic patients who visited
the emergency department in Saudi Arabia hospitals had poor
glycemic control. Moreover, practicing preventive diabetes

care in Saudi Arabia is not sufficient, according to the diabetic
standards of care recommended by the American Diabetes
Association (Alshareef et al., 2019).

In the light of these facts, the dental practitioners in Saudi
Arabia encounter too many uncontrolled diabetic patients in
their dental surgery clinics (Alshareef et al., 2019). Therefore,

dentists should be well-prepared and know how to manage
and control patients with diabetes. Dental extraction sockets
healing is satisfactory in diabetic patients if they are well con-
trolled and managed (Power et al., 2019).

4.5. Management of dental extraction under local anesthesia

(LA) for patients with diabetes

(1) An early morning appointment will minimize the risk of
stress-induced hypoglycemia (Jia et al., 2019; Byakodi et al.,
2017). (2) Check blood glucose prior to surgery by using blood

glucose strips. If blood glucose is tightly controlled, the patient
may become hypoglycemic during the extraction procedure.
We have to bear in mind fasting blood glucose <100 mg/dl

and random blood glucose <144 mg/dl (de Bedout et al.,
2018; Power et al., 2019). (3) Dental treatment under LA or
sedation should be arranged at least with mealtimes. The
patient takes food and medications as normal. (4) Consider

post-extraction antibiotics as problems can arise with wound
healing and secondary infection (Zehani et al., 2017). A dia-
betic patient develops an infection, blood glucose levels will

be higher than usual and need to increase his insulin dose
(de Bedout et al., 2018). (5) The maximum permissible blood
glucose level for dental extraction is 180 mg/dl (10 mmol/l)

fasting blood glucose or 200 mg/dl (11 mmol/l) random blood
glucose (de Bedout et al., 2018). (6) The blood glucose level of
234 mg/dl (13 mmol/l) is a cut-off point for an emergency
tooth extraction (de Bedout et al., 2018; Power et al., 2019).

Emergency extraction can be carried out for a patient with
blood glucose �234 mg/dl, has a painful mobile tooth on con-
dition that LA without adrenaline must be administrated and a

course of amoxicillin 500 mg for 5 days must be given after
extraction (Gazal, 2019; Gazal, 2018; Byakodi et al., 2017).
5. Conclusion

Fasting blood glucose level of 180 mg/dl is a cut-off point for
any selective dental extraction. However, Random blood glu-

cose level of 234 mg/dl (13 mmol/l) is a cut-off point for an
emergency tooth extraction. Tightly controlled diabetic
patients (blood glucose level below 70 mg/dl) are susceptible

to hypoglycemia.
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