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SUMMARY

Perioperative evaluation for the patients with obstructive sleep apnea syndrome 

Obstructive sleep apnea syndrome, that has been more frequently diagnosed lately and whose importance has been gradually under-
stood better, is a widespread health problem. This syndrome has been accompanied by obesity frequently. In the obstructive sleep 
apnea syndrome, it has been known that hypoxia and sometimes hypercarbia additionally has been observed, nevertheless cardio-
vascular problems have been observed more frequently in the aforementioned patient group in comparison with other individuals. 
Anesthetic substituents applied during the invasive operations and some medicine used for analgesia may cause the increase of the 
aforesaid hypoxia and cardiovascular problems in the obstructive sleep apnea syndrome. Nowadays, with the improvements in 
accessing to health agencies and consequently with the increase in the number of surgical applications, this review has been pre-
pared with the thought of helping to clinicians about the approach and the pre-anesthetic and post-anesthetic precautions required 
to be taken within the mentioned patient group.
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ÖZET

Obstrüktif uyku apne sendromu olan hastalarda perioperatif 
değerlendirme

Obstrüktif uyku apne sendromu son yıllarda daha sık tanı koyulan 
ve önemi giderek daha iyi anlaşılan yaygın bir sağlık problemidir. 
Bu sendroma sıklıkla obezite eşlik eder. Obstrüktif uyku apne 
sendromunda hipoksi ve bazen de ek olarak hiperkarbi olduğu, 
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INTRODUCTION and GENERAL INFORMATION

Obstructive sleep apnea syndrome (OSAS) is charac-
terized with the existence of recurrent apnea and 
hypopnea during sleeping along the upper respiratory 
tract (1). These apnea and hypopnea episodes should 
last at least 10 seconds. Community-based epidemio-
logical studies have shown that morbidity and mor-
tality have increased in patients with OSAS (2,3). In 
addition, it is known that for about 80% of the 
patients OSAS have not been diagnosed yet and so 
have remained as not receiving a treatment yet (4). 
These apneas and hypopneas occurring during sleep-
ing may cause cardiovascular complications resulting 
in sudden and unexpected deaths (5).

It is well-known fact that there is a relationship 
between obesity and OSAS (6). Lately, it has been 
accepted by all of the health authorities that obesity 
has been spreading. Therefore, it is inferred that the 
sensitivity among health staff on the OSAS issue, 
which may accompany to growing obesity, should 
increase. It is reported that OSAS frequency in men is 
about 4% and %2 in women (7). Also in another 
study, the patients, who would be treated with upper 
airway surgery, were isolated and it was detected that 
the OSAS rate was 22% in the other surgical patient 
population and that of the 70% of the mentioned 
patients received no diagnosis and no treatment - in 
consequence (8). The necessity of a special periop-
erative approach for such a common patient group 
that not even diagnosticated or received any treat-
ment is obvious. 

It appears that undesired incidents increase among 
the patients with OSAS when the perioperative 
preparations haven’t been done properly in the cases 
like in anesthesia applications with loss of conscious 
(9). Liao et al. have proved postoperative complica-
tions were higher in the patients with OSAS consider-
ing the other group (44% and 28%, p< 0.01) (10). In 
this retrospective cohort study, he pointed out to the 
increased respiratory complication, prolonged moni-
torization requirement and enhanced intensive care 
need. Yet, in the similar studies, the patients treated 

with orthopedic surgery with OSAS and without 
OSAS were compared; and some complications like 
reintubation, acute hypercapnia, arrhythmia, myo-
cardial ischemia, infarct and delirium were observed 
more frequent among the patient group with OSAS 
(8,11).

The carbon dioxide level increased during apneas 
and hypopneas due to upper airway obstruction in 
the patients with OSAS stimulates the respiratory 
center and, because of this stimulus, the apnea and 
hypopnea ends with the stimulation of the respiratory 
reflex. However; propofol, pentothal, halothane, 
benzodiazepine and opioid agents frequently used 
during the anesthesia suppress the respiratory 
response resisting the increased carbon dioxide level 
(12). Under the light of these data, the reason why a 
better perioperative preparation process is required 
for the patients with OSAS can be obviously seen. 

The standard test for OSAS diagnosis is polysomnog-
raphy. Sleep electroencephalography (EEG), electro-
cardiography (EKG), leg and chin electromyography 
(EMG), pulse oximeter and oxygenation monitoring, 
nasal and oral airflow, position sensor, abdomen and 
thorax effort sensors and the record of more than one 
parameters are all done in the same time (13). The 
apnea is defined as the total or approximate airflow 
discontinuance for at least 10 seconds. The widely 
used definition for hypopnea is given as the 4% 
reduction in partial oxygen pressure (SPO2) on pulse 
oximeter together with a reduction of %30 in airflow 
(14). The frequency of apneas and hypopneas per 
hour is defined as apnea hypopnea index (AHI) and 
according to the guidelines published by American 
Academy of Sleep Medicine (AASM), it is accepted as 
sleep apnea syndrome when the AHI is over 5. The 
patients whose values are between 5 and 15 are con-
sidered as mild, 15- 30 are as moderate and over 30 
are as critically ill (14). In the United States of 
America, the treatment is advised when the AHI 
alone is over 15 or in the presence of accompanying 
comorbidity such as cerebrovascular illness, ischem-
ic heart disease, hypertension and excessive daytime 
sleepiness for the patients with values of AHI> 5 (15). 

yine bu hasta grubunda kardiyovasküler problemlerin diğer kişilere göre daha sık olduğu bilinmektedir. İnvaziv işlemler sırasında 
hastaya uygulanan anestezik maddeler ve analjezi için kullanılan bazı ilaçlar obstrüktif uyku apne sendromunda bahsi geçen bu 
hipoksi ve kardiyovasküler problemlerin artmasına neden olabilir. Bu derleme sağlık kuruluşlarına ulaşımın ve dolayısıyla cerrahi 
uygulamaların sayısının arttığı günümüzde bu hasta grubunda anestezi öncesi ve sonrası alınması gereken önlemler ve yaklaşım 
konusunda klinisyenlere yardımcı olabileceği düşüncesi ile hazırlanmıştır.

Anahtar kelimeler: Uyku apne sendromları, anestezi, perioperatif bakım
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As well as the rest of the world, polysomnography is 
a relatively high-cost test whose appointments are 
future-dated. Due to these limitations, the estimations 
obtained through portable polysomnograps at home 
for perioperative evaluation by AASM are announced 
to be able to be the alternative for the standard PSG 
practice. In the cases where even the portable screen 
tests cannot be held, polling questionnaires prepared 
upon patient amnesia and physical examination find-
ings can be utilized. 

Berlin questionnaire or STOP-Bang polling method 
can be applied in OSAS inquiry (16,17). STOP-Bang 
inquiry is given Table 1. It has been reported that 
there is a correlation between the positivity of this 
inquiry and especially the respiratory postoperative 
complications. When the score is 3 or over in this 
inquiry, it is accepted highly risky in terms of OSAS. 
In recent years, perioperative sleep apnea syndrome 
prediction score (P-SAP) has also been used. 
However, in spite of the high sensitivity of this scor-
ing, its specifity was observed low (18). 

SURGICAL STRATEGIES

The patients who will receive surgical treatment must 
be evaluated in sense of OSAS. Early diagnosed 
patients must directly be prepared according to this. 
But, non-diagnosed patients should be evaluated 
according to Berlin Questionnaire or inquiries such as 
STOP-Bang and the preparations should be made as 
if there are high risks in terms of OSAS. Preparing the 
patients will be determined under the separate titles 
as preoperative, intraoperative and post operative. 

Preoperative Preparation

All the patients should be evaluated in terms of OSAS 
using an OSAS inquiry questionnaire. In the study 

held 1/4 of the patients questioned were detected to 
have high risk of OSAS. In this patient group ear, nose 
and throat examination is important. The existence of 
examination findings such as micrognathia, retrog-
nathia, adenotonsillar hypertrophy and macroglossia 
both helps in terms of possible OSAS diagnosis and 
facilitates having an opinion about possible difficult 
intubation. It is known that tracheal intubation is 
harder in patients with OSAS (19). Other basic exam-
ination findings in terms of possible OSAS have been 
presented during STOP-Bang inquiry. It should be 
kept in mind that comorbidity incidents like ischemic 
heart disease, obesity, hypertension may be observed 
in the patients, who were diagnosed as OSAS or 
found risky in the inquiry; they should be evaluated 
accordingly, and when needed, demanding a consul-
tation from the related optimal surgeon preparations 
should be done. 

Various studies have proved that the possibility of 
pulmonary arterial hypertension (PAH) increases in 
the patients with OSAS. In these studies, PAH rate 
was detected between 15% and 20% in the patients 
without a known significant pulmonary that may 
cause PAH and any cardiac disease (20,21). Hypoxia, 
hypercapnia, acidosis and fever that may occur dur-
ing perioperative period may trigger this pulmonary 
hypertension. In the routine application, forward 
examination is not suggested for any patients having 
OSAS in terms of PAH (22). However, for the appro-
priate patients at least an echocardiography may be 
intended.

As a result, OSAS risk must be considered by holding 
a polysomnographic examination if possible; if not, 
utilizing one of the inquiry questionnaires during the 
preoperative period; afterwards required preparations 
must be done for the possible comorbidities that may 
accompany. 

Intraoperative Follow-up

As far as possible, local or regional anesthesia instead 
of general anesthesia should be preferred for the 
patients with OSAS. If tracheal intubation is required 
for the patient, necessary equipment in case of diffi-
cult intubation must be kept available. Anxiolytic 
medicines, which are used before the anesthesia 
induction to patient, should be given slowly and with 
the dozes as lower as possible and complete sedation 
must be avoided.

It has been shown that, making the patient breath 
with 10 cmH2O pressure about 3 or 5 minutes 
through CPAP device and positioning the head 25 
degrees high will be beneficial before starting the 
general anesthesia (23). It is supposed that the men-

Table 1. STOP-Bang inquiry

S= (Snoring) Is the snoring higher than normal speech level 
or high enough to be able to be heard from behind of the 
closed door?

T= (Tiredness) Is there a frequent tiredness or sleepiness 
feeling lasting the whole day?

O= (Observed Apnea) Is there anybody around you who 
has told your breath stopped during your sleep? 

P= (Pressure) Have you got high blood pressure?

B= (BMI) Body mass index> 35/m2 

A= (Age) Age > 50

N= (Neck Circumference) Neck circumference > 40 cm

G= (Gender) Male

3 and more ‘yes’ answers is considered as high risk in terms 
of OSAS.



Tuberk Toraks 2015;63(1):53-59

Perioperative evaluation for the patients with obstructive sleep apnea syndrome

56

tioned preoperative CPAP practice decreases the 
edema in upper respiratory tract and reduces the 
inflammation. Besides, it also provides an advantage 
like starting the operation with high oxygen level of 
the patient in the event of difficult intubation. 

In this patient group, intubation with auxiliary intu-
bation techniques such as fiber optic intubation may 
be required to be applied to the patient because of 
difficult intubation. Moreover, intubation without 
complete sedation may be required. In such cases, it 
should be kept in mind that the local anesthetics that 
will be used in upper airway will damage the oro-
pharyngeal and upper respiratory tract suppressive 
reflexes, and therefore, that the risk of upper respira-
tory tract obstruction will increase. 

The correct measure of tension arterial may be 
appropriate for opening an artery line, during the 
operation for both metabolic and close monitoring of 
respiratory situation especially among the patients 
suffering morbid obesity. Oxygenation, hypercarbia, 
PH follow-up and constant tension arterial follow-up 
can be held owing to the blood gases obtained 
through this artery line. 

Choosing the agents except for opioid must be paid 
attention both in intraoperative and postoperative 
periods. If opioid usage is needed, very short-acting 
medicines such as remifentanil should be preferred. 

Postoperative Follow-up

Close monitoring of the patient is necessary until the 
patient completely awakens after intubation and the 
upper respiratory tract suppressive reflexes such as 
coughing and the muscle strength of the patient 
recovers. It is adviced that, this patient group should 
be observed in postoperative care unit or in intensive 
care unit positioning the head to 30 degrees height 
during the postoperative period. It is known that 
apnea and hypopneas of the OSAS patients may 
increase in supine position (24). Still, CPAP can be 
applied during postoperative period in order to pre-
vent the apnea and hypopnea as well as to heal the 
oxygenation. 

It is proved that opioid use may cause hypoxia (25). 
For this reason, non-steroid anti-inflammatory drugs 
(NSAID) and non-opioid drugs like acetaminophen 
should be preferred for analgesia in the mentioned 
patient group. For the patients opioid usage is 
required despite NSAID and acetaminophen, the 
needed opioid dosage will be lower. Also, selective 
alpha-2 adrenergic blockers such as ketamine, dex-
medetomidine may reduce the necessity of opioid.

Oxygen desaturation may be observed among patients 
with OSAS within 24-48 hours in postoperative peri-
od (26). Therefore, the patient should be kept in post-
operative care unit or intensive care unit for the close 
SPO2 monitoring, pain control, presence of apnea or 
hypopnea and cardiovascular monitorization during 
this period. The patient can be transferred to normal 
hospital room when he/she reaches to pre-surgery 
oxygen saturation, is stabilized in terms of cardiovas-
cular conditions and when the pain control is ensured. 

The algorithm published by Adesanya et al. and pre-
pared in the review summarizes smoothly the 
approach presented thus far about the patients with 
OSAS (Figure 1) (27). 

OSAS in AMBULATORY SURGERY 

In same surgical cases the patient can be discharged 
the same day. In such patient group, aforementioned 
preoperative and intraoperative suggestions are to be 
applied exactly, general anesthesia and opioid use 
should be avoided as far as possible. According to 
the guidelines released by ASA, it is suggested that 
the latter patients should be observed additionally 3 
hours more considering the others in hospital; and be 
kept and monitored additionally 7 hours more if 
apnea or hypopnea develops during this postopera-
tive follow-up (28). However, these suggestions are 
based upon expertize rather than proved studies. 

PLACE of CPAP DEVICE

CPAP device has been still the most effective treat-
ment method in OSAS treatment (29). The studies by 
Gupta et al. have proved that CPAP use reduces the 
postoperative complications and the hospitalization 
duration in the preoperative period for the patients 
with OSAS (11). In this patient group, it is supposed 
that 100% oxygen usage for 3 or 5 minutes may be 
beneficial just before the anesthesia induction.

Although the data on CPAP use is limited in postop-
erative period, the use is accepted as beneficial con-
sidering the present conditions. Yet, there is not 
adequate data about the use of intraoral apparatus, 
which can be used alternatively to CPAP treatment 
for OSAS treatment during postoperative period. In 
the pre-surgery period, the data on which pressure 
adjustments and in what amount will the CPAP use 
be done in postoperative period is limited concern-
ing the patients without OSAS diagnosis and not 
using CPAP. It is considered that CPAP treatment 
should be maintained according to the follow-up of 
the parameters such as pulse oximeter and blood gas 
during the respiratory monitorization and observing 
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the apneas and hypopneas in the clinical follow-up 
of this group of patients. 

Despite the fact that the working principle of the 
Auto-CPAP devices is similar to CPAP device, there 
are some differences in this device. In Auto-CPAP 
device, lower limit and upper limit pressure range is 
determined and during each patients’ inspirium if 
there is an apnea or hypopnea pressure is given 
enough to surpass the obstruction; if there is no 

obstruction, it releases the pressure from the lower 
level adjusted earlier. So, the mentioned Auto-CAP 
devices are considered as a good alternative of treat-
ment since the required pressure values the needed 
for the patient have not been predetermined in the 
group with high risk of OSAS and without any appli-
cations of CPAP. Also, the BPAP devices presenting 
high pressure in inspiration and low pressure in expi-
ration should be preferred to CPAP instead of this 

Low risk in terms of OSAS High risk in terms of OSAS 

                                                                                                      

Intraoperative approach
• If possible, regional anesthesia with sedation or anesthesia with peripheral nerve blockage.
• Get prepared for diffi cult intubation. Before the anesthesia induction, consider the use of CPAP when the head is 25 degrees 

high and use short effective opioid, anesthetic and sedative.
• Remember the invasive monitorization for inspiratory and hemodynamic follow.     
• Be careful until the patient wholly awakens and until the effects of neuromuscular medicine goes off during the extubation.  

Attitude in postoperative recovery room 
• A careful follow in terms of oxygen saturation and hemodynamics 
• Follow up for 2 hours so as the head to be 30 degrees high and/or in the lateral position. 
• Use NSAID or regional anesthesia end when required reasonable dosage of opioid for analgesia 
• If oxygen desaturation occurs, use CPAP, Auto-PAP or BPAP.

Attitude in sickroom 
• Follow in a room having a permanent oxygen resource and being available for oxygen monitorization.  
• Continue CPAP usage for the patients having CPAP usage earlier. 
• Evaluate according to the Auto-CAP use in the patients using CPAP earlier but not knowing about pressure and in patients 

with risk of OSAS.

Discharging approach
Refer to sleep center in order to be assessed for the use of PSG and CPAP after being discharged from the hospital.

OSAS: Obstrucitve sleep apnea syndrome, CPAP: Continious positive airway pressure, NSAID: Non-steroid anti-infl ammatory drug, BPAP: Bilevel 
positive airway pressure, PAP: Positive airway pressure, PSG: Polisomnography.

Figure 1. Perioperative approach of adult patients with OSAS.

A detail anamnesis and physical examination 

Plus

STOP-Bang or Berlin Questionnaire in terms of OSAS risk

Regular re-operative preparation 

Identify the patient with a wrist or arm band indicating OSAS
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fixed pressure devices for the patient group with a 
known cardiac insufficiency and with chronic 
obstructive pulmonary disease (30). 

It should be remembered that opioid use for analge-
sia and all of the aforementioned devices may trigger 
the central based apneas in especially postoperative 
period. There is no obstruction in central apnea and 
the respiratory effort is not been triggered by the cen-
tral nerve system. These devices do not inhibit the 
central apneas because of the working principle. 
Rarely encountered epidemic encephalitis such as 
central sleep apnea syndrome and isolated obesity 
hypoventilation syndrome related with respiration 
should be appraised separately. 

RESULT

OSAS is a commonly encountered sickness increasing 
the perioperative complication risk among people. 
Additionally, a significant proportion of the patients 
with OSAS have not been diagnosed yet. For the 
patients being suspected from OSAS in the physical 
examination and anamnesis, PSG should be done first, 
if not possible, inquiries defining the OSAS risk should 
be held. After the inquiry, is the OSAS risk seems high, 
these expected surgical individuals should be treated 
as if they were OSAS diagnosed patients. If particu-
larly opioid and neuromuscular blocking agent is to be 
used in this patient group, short-acted drugs should be 
preferred as far as possible. A reliable anesthesia plan 
in terms of anesthesia must be designed for these indi-
viduals. CPAP application is considered appropriate in 
the preoperative and postoperative periods; however, 
prospective studies are needed about the application 
method and duration.
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