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ABSTRACT

BACKGROUND

Traumatic brain injury (TBI) is the most common cause of mortality in the young- and middle-aged group in developing
countries. As there is an increasing incident of type 2 diabetes mellitus, it plays an important role in any disease outcome.

MATERIALS AND METHODS

It is a comparative study of two groups of patients who had sustained traumatic brain injury with blood sugar of >150 mg/dL
and <150 mg/dL. Each group had 30 patients. They were followed for 14 days with respect to outcome and complications.

RESULTS

The mean age was 36 + 12 years, the mean GCS on admission was 9 + 2 & the mean blood glucose level in the first 24 hours
was 132 + 52 mg/dL. GCS improvement was defective and mortality higher in blood sugar more than 150 mg/dL group when

compared to the other.

CONCLUSION

In our study to determine the effect of hyperglycaemia in traumatic brain injury, there was a significant difference with reference
to outcome of patient with hyperglycaemia at admission, with improvement with regard to GCS, increased length of stay and
increased mortality rate when compared to the patients with normal glucose level.

KEYWORDS
Traumatic Brain Injury, Hyperglycaemia, GCS.

HOW TO CITE THIS ARTICLE: Palanisamy S, Gunalan S, Mahendran JV. To study the effect of hyperglycaemia in traumatic
brain injury. J. Evid. Based Med. Healthc. 2018; 5(52), 3580-3583. DOI: 10.18410/jebmh/2018/729

BACKGROUND

Traumatic brain injury (TBI) occurs when an external force
traumatically injures the brain. TBI can be classified based
on severity, mechanism (closed or penetrating head injury),
or other features (e.g., occurring in a specific location or
over a widespread area). Head injury usually refers to TBI
but is a broader category because it can involve damage to
structures other than the brain, such as the scalp and skull.
TBI is a leading cause of death and disability.

Although the head, face and neck comprise only 12%
of the total body surface area exposed during an accident,
these areas sustain disproportionally more injuries leading
to death at the time of a crash.! Males are more at risk than
females. The increased frequency of head injuries observed
in men is consistent with the existing literature with a male
to female ratio 6.1:1.2
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Brain trauma can be caused by a direct impact or by
acceleration alone. In addition to the damage caused at the
moment of injury, brain trauma causes secondary injury, a
variety of events that take place in the minutes and days
following the injury. These processes, which include
alterations in cerebral blood flow and the pressure within the
skull, contribute substantially to the damage from the initial
injury.

Traumatic  brain  injury induces a complex
pathophysiological cascade of cellular events. Central
components of this response include increase in cerebral
glucose uptake, reductions in cerebral blood flow,
indiscriminate excitatory neurotransmitter release, ionic
disequilibrium and intracellular calcium accumulation.
Restoration of homeostasis requires significant increase in
glucose metabolism. Experimental models have shown that
TBI results in a significant increase of glucose utilization
within the first 30 minutes post-injury, after which glucose
uptake diminishes and then remains low for about 5-10
days.>* The initial hyper glycolysis described above results
from disruption of ionic gradients across the neuronal cell
membrane, activating energy-dependent ionic pumps.®

Hyperglycaemia aggravates underlying brain damage
and influences both morbidity and mortality in critically ill
patients® by inducing tissue acidosis, oxidative stress, and
cellular immunosuppression’ which in turn promote the
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development of multiorgan failure. Hypoglycaemia impairs
energy supply causing metabolic perturbation® and induces
cortical spreading depolarization'’s. 10

Studies have mentioned that intensive glycemic control
is essential following traumatic brain injury for a better
clinical outcome; controversially the majority of currently
available clinical and preclinical evidence does not support
tight glucose control (maintenance of blood glucose levels
below 110-120 mg/dL) during the acute care of patients with
severe TBL.!

Aims and Objectives
1. To determine the effects of hyperglycaemia on outcome
in patients with traumatic brain injury.
2.To identify the relationship between admission
hyperglycaemia and neurological outcome of patients
with traumatic brain injury classified based on the
Glasgow Coma Scale.

MATERIALS AND METHODS

Sixty consecutive traumatic brain injury patients admitted in
the department of Neurosurgery, between the period of
November 2015 to February 2016 were studied.

Inclusion Criteria
1. Patients above 13 years with traumatic brain injury.
2. Admission GCS between 6 and 15.

Exclusion Criteria
1. Patients with other causes of brain injury like ischemia,
hypertension, and infection.
2. GCS less than 6
Age <13
4. Patients with severe life threatening musculoskeletal/
spine/ thoracoabdominal injuries
5. Patients who were administered glucose or exogenous
steroids during the admission or transport
6. Patients with evidence of brain stem dysfunction
7. Patients not consenting to participate in the study

w

Methodology

Patients admitted with TBI were selected from neuro ICU
and post- traumatic head injury wards in the Department of
Neurosurgery, Government Mohan Kumaramangalam
Medical College based on the above inclusion and exclusion
criteria. Patients and their attenders were informed about
the study and informed consent was obtained for enrolment
in our study. Data regarding the demographic characteristics
like age, sex, mode of injury, clinical evaluation pertaining
to GCS, pupils and computed tomography (CT) finding/
diagnosis were recorded. Laboratory investigations including
random blood sugar and HbA1lc.

Values were done. Patient’s GCS and admission blood
glucose levels were registered. According to the blood
glucose levels, 2 groups were formed among the 30 TBI
individuals.

¢ Persons with <150 mg% of blood glucose
e Persons with >150 mg% of blood glucose
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First 30 patients in this study with admission glucose of
<150 mg% forms the study group. Second 30 consecutive
patients with blood glucose of >150 mg% as the control
group. In the study group, those with raised HbAlc were
considered as previously uncontrolled diabetics. Those with
normal HbA1lc were considered to be having stress induced
hyperglycaemia or newly diagnosed diabetics. In all these
patients, admission GCS was recorded. These patients were
studied for 14 days and were observed for daily variations in
the GCS, random blood sugar. Hyperglycaemic patients were
treated according to their blood glucose levels with human
insulin (short acting) as advised by the diabetologist to
strictly control blood sugar levels. Treatment for the head
injury and its consequences was carried out as per the
Institute’s protocol. After 14 days, the outcome was
assessed as discharged, continuing as inpatient or dead
during the study period. The improvement or deterioration
in GCS was also noted on the 14t day.

RESULTS
Age No. of Patients %
Below 20 07 11.6%
21-30 18 30%
31-40 11 18.3%
41-50 14 23.3%
Above 50 10 16.6%
Total 60 100%
Table 1. Age Wise Distribution
Sex No. of Patients %
Male Female '
5 2 07 11.6%
13 5 18 30%
6 5 11 18.3%
6 8 14 23.3%
6 4 10 16.6%
36 24 60 100%
Table 2. Sex Wise Distribution
Glucose Level
No. of
Age Below | 151- | 251- | Above i
Patients
150 250 | 350 350
Below 20 5 1 1 - 7
21-30 2 3 5 - 10
31-40 8 2 2 - 12
41-50 8 7 2 1 18
Above 50 7 - 5 1 13
Total 30 13 15 2 60

Table 3. Blood Sugar Level
at the Time Admission

Glycaemic Range No. of Patients
Non-diabetes 45
Known type 2 diabetes 15
Total 60

Table 4. Previous Glycaemic Range with History
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Comorbid Conditions No. of Patients
Diabetes+ Hypertension+ IHD 04
Diabetes + Hypertension 09
Hypertension 06
Diabetes 02
Others (hypothyroidism, COPD) 03
Total 24

Table 5. Comorbid Conditions with History

Types of Trauma No. of Patients
Isolated head trauma 49
Poly trauma 11
Table 6. Types of Trauma

Causes of Trauma No. of Patients
Traffic accident 34
Assault trauma 09

Falling down 09
Patient Found on public
08
road
Total 60

Table 7. Causes of Trauma

In the present above study we divided the group A and
group B.

e Group A: Below 150 Glucose level

e Group B: Above 150 glucose level

Group A Group B
Random Blood Below 150 Above 150
Sugar
GCS at Admission 103 92
HbA1c 5.74 £ 1.23 7.84 + 1.87
GCS @ 7t Day 11+3 205
GCS @ 14t Day 12+4 10+£3
Mortality 4 patients 8 patients
Still on Treatment 2 patients 14 patients
Table 8. Comparison between
Group A and Group B

DISCUSSION

e Atotal of 60 patients were identified with TBI. Of these
patients, 60% (36 patients) were males and females
were 40% (24 patients).

e In our study, the most affected age group was 21-30
(30%). The available evidence indicates a mortality of
35% to 42% due to TBI, especially in patients between
15 and 25 years.12-14

e The mean age was 36 £+ 12 years, the mean time of
remission was 5 + 8 hours, the mean GCS on
admission was 9 % 2 and the mean blood glucose level
in the first 24 hours was 132 + 52 mg/ dL. Multiple
studies have evaluated the relationship between
hyperglycaemia and the evolution of TBI patients and
found that hyperglycaemia is associated with
increased morbidity and mortality in patients with TBI.
In a retrospective study by Jeremitsky et al., 77
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patients who were admitted in ICU with severe TBI
were followed with measurements of serum glucose
level for 5 days, finding that among patients who died,
the value of mean glucose level was greater than
survivors (187.0 mg/dL vs. 153 mg/ dL). In the same
undertaken study, the hyperglycaemia value was =170
mg/dL and patients who had 2 or more measures of
hyperglycaemia had less survival.!> Liu-DeRyke et
al., 6 developed a retrospective study of 380 ICU
patients with TBI and found that levels >160 mg/dL in
the first 24 hours of admission were associated with a
poor outcome in terms of increased mortality or
severity of injury. Donald et al., did a retrospective
cohort study on ICU patients with severe TBI who
survived at least 12 hours, and measured the fasting
glucose level in the first 10 days. They found that levels
of hyperglycaemia >11.1 mmol/L (2200 mg/dL) were
associated with a 3.6-fold increased risk of death
compared to those with lower levels. Rovlias et al.,”
in their prospective study on 267 patients with
moderate or severe TBI, who underwent surgery,
reported that patients with severe TBI had higher
levels of hyperglycaemia. Hyperglycaemia was
detected in 25% (15 patients).

e In our study patients affected with co morbid
conditions like, Diabetes+ Hypertension+ IHD (4
patients), Diabetes + Hypertension (9 patients),
Hypertension (6 patients), Diabetes (2 patients) and
others (3 patients).

e Isolated head trauma was present in 49 patients
(81.6%) and polytrauma in 11 patients (18.3%) of all
patients.

e According to the causes of trauma, the most frequent
ones were traffic accidents, 34 patients (56.6%)
followed by assault trauma 9 patients (15%), falling
down 9 patients (15%) and Patient found on public
road 8 patients (13.3%).

e In our study we made two groups like Group A and
Group B. Comparison between two groups with blood
glucose level (Below 150 vs. Above 150), GCS level at
the admission (10.30 £ 2.972 vs 9.4 £ 1.89), HbAlc
level (5.74 = 1.23 vs 7.84 £+ 1.87), Mortality rate (4
patients vs. 8 patients) and Still on treatment (2
patients vs. 14 patients).

CONCLUSION

In our study to determine the effect of hyperglycaemia in
traumatic brain injury, there was a significant difference with
reference to outcome of patient with hyperglycaemia at
admission, with improvement with regards to GCS, increased
length of stay and increased mortality rate when compared
to the patients with normal glucose level.
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