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Obstructive sleep apnea syndrome (OSA) affects 2-4% of the 
general population.1 Irrespective of the type of sleep apnea 

(central versus obstructive), epidemiologic studies have indicated 
its independent association with hypertension2 and cardiovascular 
disease.3 Also, there is emerging evidence suggesting that sleep 
disordered breathing (SDB) has an association with fasting hyper-
glycemia, insulin resistance, and type 2 diabetes mellitus.4,5 The 
impact of tracheostomy for severe obstructive sleep apnea syn-
drome on glycemic control has not been previously reported.

CASE REPORT

RR is a 58-year-old African American male with history of 
longstanding hypertension, obesity, type 2 diabetes mellitus, 
chronic kidney disease, congestive heart failure, sinus node dys-
function status post permanent pacemaker placement, coronary 
artery disease, and severe obstructive sleep apnea. He had a body 
mass index of 32. His baseline blood pressures were in the range 
of 140-160 mm Hg systolic and 70-90 mm Hg diastolic. 

An overnight sleep study prior to admission documented severe 
OSA, with an apnea-hypopnea index (AHI) of 54/hr and oxygen 
desaturation to 66%. He failed continuous positive airway pres-
sure titration and was subsequently titrated to a bilevel (BiPAP®) 
setting of 15/9 cms of H20 with 3 liters/minute of oxygen. Despite 

compliance with bilevel therapy, he continued to have clinical 
and echocardiographic evidence of cor pulmonale with an oxygen 
saturation of 82%.He was admitted for an elective tracheostomy 
for intractable obstructive sleep apnea syndrome. 

His outpatient medications included: insulin glargine, 60 U at 
bedtime: insulin NPH, 30 U before meals, carvedilol, 25 mg twice 
daily, hydrochlorthiazide, 25 mg daily, amlodipine 5mg daily, fu-
rosemide 80 mg in the morning and 40 mg in the evening; isosor-
bide mononitrate 60 mg daily, irbesartan 300 mg daily, and hy-
dralazine 25 mg every 8 hours. On admission, his insulin dosage 
was reduced to 30 U insulin glargine due to anticipated decreased 
oral intake in the hospital. None of his other medications were 
changed. Post tracheostomy, the patient was monitored in the ICU 
as a routine protocol and transferred back to the floor on the third 
postoperative day. During his ICU stay, both his antihyperten-
sive medications and insulin were held as the patient was kept nil 
per oral (patient had refused feeding through a nasogastric tube). 
After clearing a swallow evaluation, the patient was placed back 
on oral medications and food on postoperative day 7. As the pa-
tient was getting ready to be discharged, on day 9, he complained 
of dizziness and had a blood pressure measurement of 60/0 and 
blood sugar of 47 and was transferred to the ICU. As the patient 
was post tracheostomy, empiric antibiotics were initiated at the 
time of transfer to the ICU for possible hospital associated pneu-
monia. They were later discontinued once the chest radiograph 
and cultures were found to be negative. His blood pressure was 
stabilized by the next day. His antihypertensive medications were 
reduced to irbesartan, 150 mg daily, carvedilol, 12.5 mg twice 
daily, and furosemide 40mg daily. Amlodipine, isosorbide mo-
nonitrate, and hydralazine were discontinued. His insulin dosage 
was reduced to insulin glargine 20 U at bedtime and insulin aspart 
7 U before meals. Figure 1 trends the changes in blood pressure 
and glycemic control before and after tracheostomy. 

He was finally discharged on furosemide, 40 mg daily, irbe-
sartan, 150 mg daily; carvedilol, 12.5 mg twice daily; insulin 
glargine, 20 U at bedtime; and insulin aspart, 7 U before meals. 
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Case Reports

We report a patient with severe obstructive sleep apnea syndrome, dia-
betes mellitus, and hypertension, with postoperative complications fol-
lowing tracheostomy. His stormy postoperative course is presented with 
emphasis on glycemic control and hypertension. We present a caution-
ary tale of a significant reduction in medications to control blood pressure 
and hyperglycemia following tracheostomy for severe OSA. The severe 
reduction in blood pressure and hypoglycemia could mimic sepsis and 

clinicans need to be vigilant to these dramatic effects following tracheos-
tomy and appropriately adjust baseline medications.
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He was also advised to closely monitor his blood sugar and blood 
pressure with the help of the visiting nurse and primary care phy-
sician.

DISCUSSION 

Excess sympathetic activity is a consistent finding in patients 
with sleep apnea syndrome and is presumed to contribute to the 
high incidence of hypertension and altered glycemic control. The 
use of CPAP has been shown to improve insulin sensitivity and 
control of blood pressure in patients with OSA.6-10 There is some 
data exploring these relationships following tracheostomy.11-12 A 
significant correlation between urinary norepinephrine and the re-
spiratory disturbance index has been reported.13 Fletcher and col-
leagues showed normalization of urinary catecholamine excretion 
after long-term use of CPAP and following tracheostomy for se-
vere sleep apnea.10 This normalization of catecholamine surge fol-
lowing a definitive treatment for OSA is rapid, has an impact on 
glycemic control and on blood pressure and could mimic severe 
sepsis. A simple explanation for the reason this patient’s blood 
pressure and sugar dropped on post operative day 9 could be that 
his antihypertensive and insulin medications were restarted on 
day 7 when he was able to tolerate oral feeding. 

Hypoxia has also been known to cause activation of certain 
transcription factors such as hypoxia-inducible factor-1 and 
nuclear factor-kB; which in turn increase the expression of a 
number of genes such as those encoding endothelin-1, a potent 
vasoconstrictor with proinflammatory properties.14 Hypoxia 
also suppresses the transcriptional rate of endothelial nitric 
oxide synthase, resulting in decreased production of nitric ox-
ide, which is vasodilatory and has anti-mitogenic properties.15 
These effects have also been seen with intermittent hypoxia, 
and reoxygenation may contribute to oxidative stress by deliver-
ing oxygen molecules for production of oxygen free radicals.16 
When the hypoxemia-reoxygenation stress is taken away by 
means of tracheostomy, one might see the immediate effects of 
the decreased sympathetic drive as a drop in blood pressure. In 

addition, we postulate that as a delayed effect one might see 
sustained decrease in blood pressure and glucose as a result of 
decrease in production of endothelin-1 and increase in nitric ox-
ide levels.

We present a cautionary tale of a significant reduction in medi-
cations to control blood pressure and hyperglycemia following 
tracheostomy for severe OSA. Clinicans need to be vigilant for 
these dramatic effects.
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Figure 1—Blood Sugar and Blood Pressure Before and After Tracheostomy. (AvSBP: Average systolic blood pressure; AvDBP: Average diastolic 
blood pressure; BS: Blood sugar)
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