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Abstract

We aimed at emphasizing the signifi cance of monitoring and regu-
lating the blood glucose level of type II diabetic patients by present-
ing the case of a patient who was initially diagnosed as cerebral 
ischemia by mistake and later treated and healed via regulating 
the blood glucose level. A 79-year-old female patient who suf-
fered from type II diabetes mellitus (type II DM) and hypertension 
was operated on because of left intertrochanteric fracture. On the 
postoperative 4th day, the overall situation of the patient worsened. 
She was unconscious, showing no responses to vocal stimulations. 
Cerebrovascular disease was not eliminated because of clinical 
fi ndings, and the patient was intubated as mechanical ventilation 
was applied. The blood glucose level was 12 mg/dl at the time. As 
500 ml of dextrose 10% was applied in twenty minutes, the blood 
glucose level increased to 237 mg/dl and the neurological fi ndings 
improved. The next day, the patient was extubated. In cases where 
factors such as stress and starvation are present, the level of blood 
glucose should be examined frequently for diabetic patients during 
pre-, per-, and postoperative periods. In our case, our recommenda-
tion is to think systematically even from the simplest syndrome to 
the most complicated one.
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Introduction

Iatrogenic hypoglycemia causes recurrent morbidity in most 

cases with type I diabetes mellitus (type I DM) and many 
cases with type II diabetes mellitus (type II DM), and it is 
sometimes fatal. Glucose is an obligate metabolic fuel for 
the brain. Because the brain can neither synthesize glucose 
nor store more than a few minutes supply as glycogen, it is 
critically dependent on a continuous supply of glucose from 
the circulation [1]. Hypoglycemia causes undesirable neu-
roglycopenic and autonomic symptoms; in daily life, it can 
cause risks of injury, anxiety, permanent neurological dam-
ages and even death [2]. The neuroglycopenic syndrome, 
which is often due to sulfonylurea-induced hypoglycemia, is 
frequently overlooked or misinterpreted as cerebral ischemia 
[3].

We aimed at emphasizing the signifi cance of monitor-
ing and regulating the blood glucose level of type II diabetic 
patients by presenting the case of a patient who was initially 
diagnosed as cerebral ischemia by mistake and later treated 
and healed via regulating the blood glucose level.

Case Report
  

A 79-year-old female patient with a medical history of hy-
pertension was diagnosed as type II DM. Her blood glucose 
level was kept under control by use of oral anti-diabetic (sul-
fonylurea). There was no prior history of cerebrovascular 
insuffi ciency. Her family history was noncontributory. She 
was operated on because of left intertrochanteric fracture. 
Although the preoperative biochemical values were within 
the normal range, her blood glucose level was found to be 
256 mg/dl. The diabetic protocol was then applied to the pa-
tient by ceasing oral anti-diabetics and supplying 1000 ml 
Dextrose 5% + 8, 4 and 4 IU insulin every 8 hours pre- and 
perioperatively. Type II DM diet was sustained by oral anti-
diabetics postoperatively. Also on the postoperative 3rd day, 
blood glucose level was 117 mg/dl. On the postoperative 4th 
day, the overall situation of the patient worsened. She was 
unconscious, showing no responses to vocal stimulations. 
There was no history of nausea, vomiting, headache, cranial 
trauma or seizure. Her blood pressure and heart rate were 
within the normal range. The cardiovascular examination 
and ECG fi ndings were normal. Neurological examination 
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fi ndings were unconsciousness, lack of response to vocal 
stimulations, shallow breathing, and minimal extension on 
the upper extremity with pain stimulus, right facial weak-
ness, and right plantar extension response. The remainder 
of her cranial nerve examination, and sensorial and cerebel-
lar function tests were within normal limits. Her liver and 
renal function tests, blood electrolytes, coagulation tests 
were within the normal range. Cranial CT did not show any 
acute pathological fi ndings. Cerebrovascular disease was not 
eliminated because of clinical fi ndings; therefore, mannitol, 
acetylsalicylic acid and low molecular weight heparin treat-
ment was started. In advancing hours, the patient was taken 
to intensive care unit (ICU) because of additional breath-
ing problem. She was intubated and mechanical ventilation 
was applied. The blood glucose level was 12 mg/dl at the 
time. As 500 ml of dextrose 10% was applied in twenty min-
utes, the blood glucose level increased to 237 mg/dl and the 
neurological fi ndings improved. However, as she was still 
somnolent, mechanical ventilation was continued. Later, in 
every 4 hours, the blood glucose level was monitored and 
the need for insulin was adjusted. Next day, her conscious 
became clear and the patient was extubated and transferred 
to orthopedics inpatient clinic since her overall situation was 
good and breathing parameters became normal.

Discussion
  
Studies on type II DM patients indicate that the appropriate 
glycemic control is generally ignored. Intensive blood 
glucose control improves clinical outcomes in diabetes [4, 
5], but most treatment regimes increase weight gain and 
risk of hypoglycemia [6]. The incidence of hypoglycemia 
seen in type II DM patients is thought to be around 90% 
[2]. Su [7] found that hypoglycemia mainly occurred 
due to excessive use of sulfonylurea or insulin (79.83%). 
Sulfonylureas act by stimulating insulin secretion from 
the pancreas and augmenting glucose-stimulated insulin 
secretion. Hypoglycemia is the major risk associated with 
the use of sulfonylureas, particularly in elderly people [8]. 
The resultant hypoglycemia can be prolonged and recur for 
a period of more than 24 hours despite the treatment. Case 
fatality rates of 4% - 10% are reported and 5% of survivors 
may have permanent neurological impairment [9]. Diabetes 
mellitus cause acute or chronic neurological disorders as 
it contains risk factors for either hypoglycemia, or even 
cerebral vascular diseases in the long term. The limits of 
the blood glucose level for neurogenic or neuroglycopenic 
symptoms are determined as 50 - 55 mg/dl [1].

Hypoglycemia may come out with autonomic and neu-
roglycopenic symptoms. Glucose counter regulatory mecha-
nisms have generally been found to be intact early in the 
course of type II DM [10, 11]. However, iatrogenic hypo-
glycemia becomes progressively more limiting to glycemic 

control over time [12, 13]. Patients with advanced type II 
DM, selected for insulin defi ciency, were found to have vir-
tually absent glucagon secretory responses to hypoglycemia 
and their glycemic threshold for autonomic and symptomatic 
responses were shifted to lower plasma glucose concentra-
tion following recent hypoglycemia [11].

As a result of hypoglycemia, due to the stimulation of 
autonomic neural system, adrenaline and acetylcholine are 
released. Shivering, stress and anxiety occur due to adrenergic 
system, also sweating, feeling of hunger and paresthesia 
occur due to cholinergic system. In elderly people, the 
classical symptoms and signs of hypoglycemia may not be 
present and neuroglycopenic features dominate the picture, 
so the diagnosis can be easily missed [14]. Neuroglycopenic 
symptoms depend on the inadequate glucose entry to 
neurons; it may appear with headache, feeling of fever, 
weakness, nausea, confusion, behavioral changes, emotional 
labiality, as it may cause fainting, loss of consciousness, 
even brain damage and death [1, 10]. Type II DM patients 
are generally elderly; the symptoms of hypoglycemia may 
appear less frequently due to depression, dementia, earlier 
strokes and other chronic situations. Particularly, as the 
use of β-blocker suppresses the autonomic symptoms of 
hypoglycemia, the neuroglycopenic symptoms may often be 
mistaken for cerebral ischemia [2]. In order to reduce the risk 
of hypoglycemia for the patients who use long lasting oral 
anti-diabetics or insulin, the meals must be taken care of and 
the patients have to be trained.

Transient hypoglycemic hemiparesis is rare but a 
dramatic number of cases are frequently misdiagnosed as 
stroke [15, 16]. A clinical review of 29 documented cases 
by Forster and Hart [17] indicated that 75% of patients 
were on insulin and 14% were on oral anti-diabetics for 
blood glucose control. The mechanism of hypoglycemic 
hemiplegia has not been well documented. The brain is a 
highly metabolic organ, using glucose as its exclusive energy 
source. Under hypoglycemic conditions the energy demand 
is met by oxidation of cerebral lipids and proteins, and this 
may result in brain damage. Several theories may explain 
the pathogenesis of a hypoglycemia associated motor 
defi cit. Structural narrowing of blood vessels that supply 
a particular portion of the brain could result in even lower 
levels of glucose. However, angiographic studies have failed 
to support this theory. A second theory is that hypoglycemia 
may act on a cerebral vasomotor center to cause vasospasm 
in the smaller cortical vessels. A third theory attributes local 
vulnerability to hypoglycemia to differences in cellular 
metabolism and vascular supply [16].

Conclusion

In cases where factors such as stress and starvation are pres-
ent, level of blood glucose should be examined frequently 
for diabetic patients during pre-, per-, and postoperative pe-



J Neurol Res  •  page no. to be assigned       Hypoglycemia and Cerebrovascular Disease

Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press™   |   www.neurores.org

riods. Improved glycemic control may limit morbidity, mor-
tality and use of ICU and hospital resources. Metabolic dis-
orders should be excluded in all patients with a diagnosis of 
suspected stroke, especially if the presentation is associated 
with the state of confusion or focal seizures. The convention-
al symptoms and signs of metabolic disorders may be mini-
mal or absent. In our case, our recommendation is to think 
systematically even from the simplest syndrome to the most 
complicated one; the possible reasons such as metabolic 
encephalopathy, cerebrovascular vasospasm, ischemia, and 
selective neuronal defects should not be ignored. Besides, 
checking the blood glucose level in the fi rst place should be 
an obligatory act before going into any further complicated 
investigations.
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