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HNEPUOIIEPAIIMOHHOE JTEYEHHME BOJIBHBIX C OBCTPYKTUB-
HBIM AITHOD CHA. CUCTEMATHUYECKUI OB30P JIUTEPATYPEI

Cunnpom o6ctpyktuBHOTO amHod cHa (COAC) aBnsieTcsl caMbIM pacnpocTpa-
HEHHBIM PECIIUPATOPHBIM PACCTPONCTBOM, CBS3aHHBIM CO CHOM, BCE BO3PACTAIOILEH
B MHpE CKJIOHHOCTHIO K OXXHUPEHUIO W YBEIMUEHUEM MPOAODKUTETBHOCTH KHU3HU
yenoBeka. [Tanuentsl ¢ COAC HaxoasaTCs B TPYIIE MOBBINICHHOTO PUCKA U3-3a
OCJIOKHEHHUH IOCIIeonepaMoHHOro nepuoja. [locineonepalilnoHHbIe OCIOKHEHUS
BIISIOT HAa PUCKHU, CBSI3AHHBIE C XUPYPIrUUECKUM BMEIIATEILCTBOM U aHECTE3HEH, a
CIIEIOBATEIBHO — Ha BBINMUCKY U ()MHAHCOBBIE TIOCIIEICTBUS ISl CUCTEMBI 3/[paBo-
OXpaHEHUSI.

VY nanuentoB ¢ COAC MoryT oTMeuaThesi 3HAUUTENbHbIE OCIIOKHEHHS B I1OC-
JICOTIEPAIIMOHHOM TE€PHOJIE, B TOM YUCIIE CO CTOPOHBI JABIXAaTENIbHBIX ITyTeH, MOBBI-
LIEHHAS! YyBCTBUTENBHOCTh K AHECTETUKAM U NMPOYHE MOCIEONePallMOHHbIE T000Y-
HbIe 3 GEKTHL.

B cratpe mpencraBieH KpaTKUi 0030p MPAKTUYECKUX PEIICHUH M CTpaTeruit
nepuonepannoHHoro jgeyenus nanueHToB ¢ COAC, a Taxxe pacCMOTPEHbI T1OCIIe-
OTIEpAILIMOHHBIE PUCKU U CTPATETUH, B LIENSAX UX CHIKEHHUS.

KuroueBsie c10Ba: 00CTpYKTHBHOE aITHOI CHA, IEPUOTIEPAILIIOHHOE JICUeHHE 00-
CTPYKTHUBHOI'O aITHO? CHA.
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Obstructive sleep apnea (OSA) is the most frequent sleep disorder in the adult
population and its prevalence has increased throughout the world because of obes-
ity and increasing age of the general population. Patients with obstructive sleep ap-
nea have high risk of postoperative complications. Postoperative complications con-
tribute significantly to the risks of surgery and anesthesia, with impact on discharge
and financial repercussions on the health system.

Patients with OSA may present significant problems in the perioperative peri-
od, including difficult airways, sensitivity to anesthetic agents, and postoperative
adverse events. This article is a synthesis of the material and have purpose to pro-
vide practical solutions and strategies for perioperative care of patients with OSA.
Also about the undergoing perioperative risks of patients with OSA and strategies
applied to reduce these risks.

Key words: obstructive sleep apnea, perioperative management of obstructive
sleep apnea.
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OSA is an extremely common sleep related breathing disorder, and its prevalence has
been increasing throughout the world because of obesity and increasing age of the gener-
al population. Its prevalence is between 2 % and 25 % in the general population, depend-
ing upon how sleep apnea is defined. In an epidemiological study, Young et al. noted
that the prevalence of sleep apnea, defined as apnea-hypopnea index (AHI) > 5/h was
9 % for women and 24 % for men [1]. The National Sleep Foundation (NSF) Sleep in
America 2005 Poll found that 1 in 4 Americans are at high risk of having sleep apnea
based on the Berlin Questionnaire [2].

Risk factors of sleep apnea include obesity, gender, age, menopause, familial factors
[3], craniofacial abnormalities, alcohol and alterations in craniofacial morphology con-
tributing to obstructive sleep apnea — such as macroglossia, retrognathia, a narrow hy-
popharynx because of fat deposition in the lateral walls of the pharynx, or an anteriorly
displaced larynx — also have an impact on anesthetic management.

Recently, several studies have shown that surgical patients, suffering from obstruc-
tive sleep apnea, are included in the category of high risk for various perioperative com-
plications: hypoxemia, pneumonia, difficult orotracheal intubation, myocardial infarc-
tion, pulmonary embolism, obstructive pulmonary disease, cardiac arrhythmias, hyper-
tension and unplanned transfer in the Intensive Care Unit. Cardiovascular events are
the most feared possible and intensively investigated postoperative complications that
meet from the 2.5 to 6.5 % of patients undergoing non-cardiac surgery [4]. However post-
operative pulmonary complications meet as frequently as the cardiovascular from 2.5 %
[5] to 5 % [6]. Postoperative pulmonary complications are: decreased peripheral oxygen
saturation, pneumonia and / or respiratory infection, pleurisy, atelectasis, pneumotho-
rax, bronchospasm, need for noninvasive ventilation or endotracheal intubation and
ARDS.

Obesity is a very important risk factor, 60-90 % of people with obstructive sleep ap-
nea are obese (BMI>29 kg/m?) with the presence of all obesity indices, including body
mass index (BMI), abdominal, hip and neck circumference, also thickness of the skin
that directly relates the severity of obstructive sleep apnea [7]. The risk increase more
with the presence of the following factors as smoking, increased alcohol consumption,
craniofacial abnormalities, family history and genetic predisposition.

Snoring is the primary symptom, with a diagnostic sensitivity close to 100 %, howev-
er, taken in isolation, have a specificity and positive predictive value reduced. To increase
the specificity of the diagnosis of OSA, we developed a series of screening questionnaires,
three of which have been validated for perioperative use: Berlin questionnaire, STOP-
BANG and ASA checklist. However, their diagnostic usefulness in the perioperative pe-
riod, and their predictive ability of postoperative complications remains yet, controver-
sially reported in the literature.

The American Society of Anesthesiologists published practice guidelines in 2006 on
the perioperative management of patients with obstructive sleep apnea [8]. Based on these
guidelines, perioperative care can be subdivided in 3 parts: preoperative evaluation, in-
traoperative management, and postoperative management (Table 1).

Preoperative Evaluation. Patients should undergo thorough history and physical ex-
amination preoperatively with the special emphasis on the evaluation of sleep apnea. One
should obtain history pertinent to sleep apnea including snoring, excessive daytime sleep-
iness, witnessed apneas, frequent awakenings at night, and morning headaches. A fo-
cused physical examination should be conducted to evaluate neck circumference, body
mass index, modified Mallampati score, tongue volume, tonsillar size, and nasopharyn-
geal characteristics. It is important to administer screening questionnaires like the Ber-
lin, ASA, or STOP-BANG to identify patients at high risk for OSA. These question-
naires are simple and easy to administer preoperatively and have been validated in the
surgical population. There should be an action plan for the management of high-risk
patients during the perioperative period.
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Tabel 1
Perioperative management of patients at high risk
of obstructive sleep apnea syndrome

Plgsr(;ll)lf;?it(::;e Iﬁ;izgzﬁzme Postoperative Management
1. History 1. Minimize the 1. Minimize the use of opioids and
2. Physical surgical stress sedation after the surgery
Examination 2. Reduce the 2. Consider using acetaminophen,
3. Screening duration of surgery NSAIDs, or regional analgesia for the
Questionnaires 3. Consider regional pain control
like Berlin, ASA, or local anesthesia 3. Continuously monitor oxyge-
or STOP BANG instead of general nation in the postoperative period
to identify high- anesthesia 4. Patients with a known diagnosis of
risk patients 4. Anticipate difficult | sleep apnea should use their CPAP
4. Consider a intubation after the surgery
formal sleep 5. Consider awake 5. High-risk patients for sleep apnea
evaluation in very | extubation preferably | should use Auto CPAP during the
high-risk group in semi-upright postoperative period
position 6. Follow-up at the sleep center for
the management of sleep apnea upon
discharge from the hospital

Intraoperative Management usually focuses on surgical measures and the type of an-
esthesia. One should minimize the surgical stress and the duration of surgery as these
factors have been shown to increase the perioperative complications. Whenever possible,
consider using regional or local anesthesia instead of general anesthesia. A recent retro-
spective cohort study on 18,000 adult patients, who suffered fracture of the femoral neck,
showed that those anesthetized with neuro-axial block, compared with those with gener-
al anesthesia, have decreased rate of pulmonary and cardiovascular postoperative com-
plications and decreased mortality by 25-29 % [9].

The main goal in all patients is to avoid inadequate ventilation and oxygenation re-
sulting in hypoxaemia or hypercapnia and any associated haemodynamic changes (such
as tachycardia, arrhythmia, and hypertension) leading to increased morbidity and mor-
tality. Death, brain injury, cardiopulmonary arrest, airway trauma, and damage to teeth
are among the adverse events associated with difficult airway management. The purpose
of the American Society of Anesthesiologists’ guidelines is to reduce the likelihood of
adverse outcomes by providing basic recommendations [10]. The equipment for manage-
ment of a difficult airway should be in place before induction of general anaesthesia.
Orotracheal tubes in various sizes, as well as a McCoy laryngoscope and a fastrach la-
ryngeal mask, are necessary. Fibreoptic devices may be helpful but have no impact in
acute emergency situations. Oxygen must be administered for three or more minutes be-
fore intubation and, whenever possible, during the process of establishing a secure air-
way and also after extubation. Patients with extreme anatomical anomalies should be
intubated in alert condition with optimal local anaesthesia. In the case of a ventilation
emergency, surgical tracheostomy or needle cricothyrotomy should be considered early.
Extubation is preferably to perform in the non-supine posture [11].

May be also related opioid respiratory depression and excessive sedation. Table 2 pro-
vides an overview of potential anesthetic concerns with the OSA patient, including man-
agement strategies to lower these potential risks [12]. Use of opioids increases this risk,
and intravenous administration may cause delayed (4-12 hours after administration) res-
piratory depression [13]. Opioids should only be used when non-steroid anti-inflamma-
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Table 2
Intraoperative managment

Anesthetic concern

Principles of managment

reflux disease

Sedative Avoid sedating premedication

premedication Alpha-2 adrenergic agonist (clonidine, dexmedetomidine)
may reduce intraoperative anesthetic requirements and
have an opioid-sparing effect

Possible difficult Adequate preoxygenation

airway ASA Difficult Airway Algorithm

Gastroesophageal Consider proton pump inhibitors, antacids, rapid sequence

induction with cricoid pressure

Opioid-related
respiratory depression

Minimize use of opioids for analgesia

Use of short-acting agents (remifentanil)

Regional and multimodal analgesia (NSAIDs,
acetoaminophen, tramadol, ketamine, gabapentin,
dexmedetomidine, dexamethasone)

Sedation

Use of propofol/remifentanil for maintenance of anesthesia
Use of insoluble potent anesthetic agents (desfluran,
sevofluran)

Use of regional blocks as a sole anesthetic technique

Excessive sedation in
monitored anesthetic
care

Use of intraoperative capnography for monitoring of
respiration

Post-extubation
airway obstruction

Verification of full reversal of neuromuscular blockade
Ensure patient fully conscious and cooperative prior to

extubation
Non-supine posture for extubation and recovery
Resume use of positive airway pressure device

tory drugs or regional anaesthesia cannot be administered or is insufficient. Patients at
increased perioperative risk from OSA should be very closely monitored in the post an-
esthesia care unit (PACU).

Postoperative Management. Patients at increased perioperative risk from OSA should
be very closely monitored in the post anesthesia care unit (PACU) for hypoxemia or oth-
er complications. They should have continuous monitoring of oxygenation with the help
of pulse oximetry. Whenever possible, these patients should be placed in the non-supine
position after the surgery to decrease the severity of apnea. These patients are very sus-
ceptible to opioids and benzodiazepines and one should minimize the use of these medi-
cines in the perioperative period. Consider using NSAIDs, acetaminophen, tramadol, and
regional analgesia for pain control. Dexmedetomidine can be very useful for sedation
because of its opioid sparing effect and the lack of respiratory depression. Patients with
the known diagnosis of sleep apnea should use their CPAP after surgery.

CPAP acts as a pneumatic splint and helps in opening the collapsed upper airway
at night. The application of CPAP also improves functional residual capacity (FRC)
and oxygenation with reduction in work of breathing. CPAP has been shown to im-
prove excessive daytime sleepiness in patients with OSAS. There is some evidence that
the perioperative use of CPAP may help in reducing postoperative complications. In a
case control study, Gupta et al. noted that OSA patients who were compliant with their
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CPAP had reduced rate of complications and also decreased hospital length of stay
[14]. Similarly, Liao et al. noted that OSA patients who were not compliant with their
CPAP were at the greatest risk of having postoperative complications [15]. Squadron
et al. demonstrated that the use of CPAP leads to reduction in the incidence of en-
dotracheal intubation and other severe complications in patients who develop hypox-
emia after elective major abdominal surgery [16]. A recent meta-analysis of nine rand-
omized controlled trials in the abdominal surgical population reported reduction in
the rate of atelectasis, postoperative pulmonary compications, and pneumonia with the
perioperative use of CPAP [17].

Unfortunately, practice guidelines developed by the American Society of Anes-
thesiologists, also used by the European Society of Anesthesiology, are not intended as
standards or absolute requirements, and their use cannot guarantee any specific outcome.
Practice guidelines are subject to revision as warranted by the evolution of medical knowl-
edge, technology, and practice. They provide basic recommendations that are supported
by a synthesis and analysis of the current literature, expert and practitioner opinion, open-
forum commentary, and clinical feasibility data.

Conclusions

Obstructive sleep apnea is a common type of sleep disordered breathing, with a high
prevalence in the surgical population. The majority of patients with sleep apnea are un-
diagnosed and are therefore unaware of their OSAS at the time of the surgery. These
patients are at increased risk for perioperative complications.

Sedation, anesthesia, opioids have been shown to cause worsening of sleep apnea in the
perioperative period that may lead to increase in the rate of perioperative complications.

It is important to identify these patients preoperatively so that appropriate actions
can be taken during their perioperative care.
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BJIOKA/JIbI HEPBOB I'PY/JTHOI CTEHKHA

Biiokabl rpyIHO KJIETKH SBISIOTCS IPOCTBHIM U 3()(HEKTUBHBIM METOJIOM JIe-
YeHHs OOJN, XapaKTepU3YIOTCS HU3KUM PUCKOM pa3BUTHS MOOOUIHBIX 3PPEeKTOB 1
ocnoxHeHnit. OHU TPeOYIOT HECKOIBKO TOUEK PAa3MEIeHNS UTTIbl U YacTON OpHeH-
TALUU UIJIBI U1 IPOCMOTPA HEoOXOAMMOH JoKanu3auuu. [1pu 3Tux tunax 6i1o-
KaJ MECTHBIN aHEeCTETHK JOCTUTAaeT HEPBOB M3 HHTEP(ACIIHATHHOTO IIPOCTPAHCTBA.
Braromapst MOBEpXHOCTHOMY PACIIOJIOKEHHUIO JAHHBIX MPOCTPAHCTB MBI MOXKEM
HCIIOJIb30BATh BHICOKOYACTOTHBIE YIbTPA3BYKOBBIE TaTUMKHU C BBICOKMM paspeliie-
HreM. UHCII0 TOUYeK MPIITOKEHHSI MECTHBIX aHECTETHKOB ITOCTOSTHHO YBEIIMUNBACT-
Cs1, UTO SIBJISICTCS IIATOM K OTKPBITHIO HOBOTO IIOKOJICHUs 0JIOKA/l OCHOBAHHBIX Ha
yIBTPa3ByKOBOM KOHTpoJe. [IpeacTosimue npocneKTUBHOE PaHIOMU3NPOBAHHOE
U KOHTPOJIMPYEMble KIIMHIYECKNE HUCITBITAHUS MOTYT KIMHIYECKHU JT0Ka3aTh UX 3¢-
(heKTUBHOCTH B TOPAKAIbHON XUPYPTHH.

Brnoxanwt rpynnoit kierku: PECS I, PECS 11 u mexnectHuuHas 6j10Kajaa BbI-
TTOJTHSIIOTCSI C TIOMOIIBIO YIBTPA3BYKOBOT'O MCCIIEIOBAHMS TIPH OTEpaIHsIX Ha TPy-
JTU, MHOYKECTBEHHBIX IIEpEIoMax pedep U APYrux Mpoleaypax Ha IPyIHOM KIIeTKe.
B nannoii padote onucanbl MeToAbl U 010K aHaTOMUU. KpoMe Toro, o0cyKaaroT-
sl TIOKa3aHUsI, OCIIOXHEHUSI U OYAYIIHE MEPCIIEKTHBEI OJIOKOB.

KnroueBble ciioBa: TopakanbHasi XUpyprus, peruoHanabHas anecresus, PECS 1,
PECS 1I 6iokana, mocieonepainoHHoe JiedeHre 00JICBOTO CHHIPOMA.
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