.o: American Journal of
s Biomedical Science & Research

Research Article

@www.biomedgrid.com

ISSN: 2642-1747

Copyright© Sara Bar Yehuda

Preoperative Assessment of Patients with Obstructive
Sleep Apnea - Implications for Anesthesiologists

Isabella Pitcha, Gershman Irena, Bar Yehuda Sara’, Alon Hana, and Zoya Haitov Ben Zikri

Anesthesiology Department, Shamir Medical Center, Zerifin, Israel

Affiliated to Sackler Faculty of Medicine, Tel Aviv University, Israel

*Corresponding author: Sara Bar Yehuda, Anesthesiology Department, Shamir Medical Center, Zerifin, Israel.

To Cite This Article: Isabella Pitcha, Gershman Irena, Bar Yehuda Sara* Alon Hana, and Zoya Haitov Ben Zikri. Preoperative Assessment

of Patients with Obstructive Sleep Apnea - Implications for Anesthesiologists. Am ] Biomed Sci & Res. 2024 22(4) AJBSR.MS.ID.002979, DOI:

10.34297/AJBSR.2024.22.002979

Received: g : May 10, 2024; Published: & May 15, 2024

Abstract

Background: Obstructive Sleep Apnea (OSA) is a sleep-disordered breathing, with high prevalence among patients who are
about to be operated. The anatomical and clinical characteristics of OSA play a major role in the development of complications of
the anesthesia process. However, OSA remains undiagnosed. The STOP-BANG questionnaire is used to identify OSA. The aim of the
current study was to identify patients with OSA risk factors among patients who were about to have an elective surgery.

Methods: [t was a retrospective study in which demographic and clinical data of patients who underwent elective surgeries
were collected. The score of the STOP-BANG questionnaire was recorded.

Results: A total of 282 patients were divided to STOP-BANG (22%) and no STOP-BANG groups. The most common comorbidities
in both groups were hypertension, obesity and diabetes mellitus. Hypertension and obesity were the most common morbidities
among the Intermediate risk group as identified by the STOP-BANG questionnaire.

Conclusions: The current study further demonstrated that risk factors for OSA which exist in patients who are about to undergo
a surgical procedure but were not diagnosed with OSA prior to the surgery. In light of the data, it is recommended that the STOP-
BANG questionnaire (or any other OSA screening questionnaires) must be filled and a special anesthesia strategy must be adopted

for those adult patients with a risk for OSA before the surgery.
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Introduction

Obstructive Sleep Apnea (OSA) is a form of sleep-disordered
breathing, which is prevalent among patients about to undergo sur-
gery [1,2]. Patients with OSA experience recurrent closure of the
upper airway during sleep, causing airflow interruption till full ces-
sation. As a result of these apneic episodes and hypoxemia, arousal
periods occur, disrupting the continuity and completeness of sleep
[3]-

The upper airway obstruction during sleep is usually caused by
the anatomical narrowing of the upper airway, rendering it more
susceptible to complete collapse when the pharyngeal tone de

creases [3]. The decreased tone of the upper airway dilator muscles
is a main factor of OSA pathogenesis. Blocking the airway induces
a reduction in the ventilation and blood gas changes, stimulating
both respiratory exertion and upper airway dilator muscle activity.
This chain of events starts as a neuro-mechanical pressure that trig-
gers the arousal from sleep, terminating the apnea event [4].

The impaired function of the upper airways in OSA induces in-
trathoracic pressure oscillations which leads to an increase in the
activity of the sympathetic nervous system. The resulting hypoxia
and the arousal from the sleep further increase the sympathetic
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nervous system activity. Due to the apnea, saturation is decreased
and there is a demand for cardiac oxygen. Moreover, after the ap-
neic episode, the blood pressure and heart rate markedly increase
[5]- The variations in the upper airway and craniofacial anatomy
that characterize OSA patients have been found to play a major role
in the development of complications of the anesthesia process be-
fore and during surgery. Data from a systematic review conduct-
ed by Nagappa, et al., revealed that the rate of difficult intubation
incidences was 3.46-fold higher in OSA vs. non-OSA patients. Not
only that, but also the rate of difficult mask ventilation frequencies
was 3.39-fold higher in the OSA vs. non-OSA patients and the rate
of combined difficult intubation and difficult mask ventilation oc-
currences was 4.12-fold higher in the OSA vs. non-OSA patients [6].
It was also reported that premature exhumation in OSA patients
caused airway collapse, which was then followed by the rapid de-
velopment of severe negative pressure pulmonary edema from
spontaneous ventilation against the obstructed airway [7]. It is well
established that general anesthesia can be a risk for hypoxemia de-
velopment and consequently major respiratory complications, in-
tensive care units’ admissions and increased length of stay among
OSA patients [8]. Drugs commonly used during general anesthesia
(such as hypnotics, opioids and muscle relaxants) have been shown
to reduce the tone of the upper-airway dilating muscles, the pro-
tective airway reflexes and the central respiratory drive, thereby
inducing hypoxia and arousal [9].

Thus, patients with OSA who are about to undergo a surgical
procedure requiring general anesthesia present significant chal-
lenges to anesthesiologists necessitating a special anesthesia strat-
egy [10]. Implementation of specific perioperative actions could
prevent critical, life-threatening conditions during surgery as well
as serious postoperative events.

However, the majority of the pre-operated OSA patients remain
undiagnosed [11]. Polysomnography is the gold standard of OSA
diagnosis, yet the time and cost requirements caused this test to
be problematic for routine preoperative use. Instead, patient inter-
view, review of medical records, physical examination and the use
of screening questionnaires can serve as clinical predictors of OSA
existence. OSA screening questionnaires include the STOP-BANG
Questionnaire, the Perioperative Sleep Apnea Prediction Score
(P-SAP) and the Berlin Questionnaire [12].

The STOP-BANG questionnaire ranks the snoring, tiredness, ob-
served apnea, blood pressure, body mass index, age, neck circum-
ference and gender of the patient. It can be completed quickly and
easily. This test has demonstrated a high sensitivity of 93% in de-
tecting moderate to severe sleep apnea (apnea-hypopnea index> 15
events/h) and 100% in detecting severe sleep apnea (apnea-hypo-
pneaindex>30 events/h). Owing to its ease of use and high sensitiv-
ity, the STOP-BANG questionnaire has been widely utilized among
patients with various medical conditions [12].

The issue of whether adult patients at risk for OSA should be
identified prior to surgery remains unsolved at present. The iden-
tification of OSA risk factors, especially obesity, congestive heart
failure and aging, should alert the anesthetists to the possibility of
OSA existence, encouraging the use of STOP-BANG questionnaire.
In a retrospective cohort study, conducted by Seet, et al. the demo-
graphic, medical and perioperative outcome data of 5,432 patients
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who underwent elective surgery were collected. Intraoperative
and early postoperative complications were noted in 7.4% of the
patients. The rate of those unexpected adverse events was higher
among patients with STOP-BANG scores23 compared to those with
a STOP-BANG score of 0. Patients with STOP-BANG scores=5 had a
fivefold increased risk of unexpected intraoperative and early post-
operative adverse events. Thus, the STOP-BANG score may be used
as a preoperative predictive tool for the risk of intraoperative and
early postoperative complications [13].

The aim of the current study was to identify patients with OSA
risk factors among patients who were about to undergo an elective
surgery.

Methods

This was a retrospective study in which data were collected
from files of patients who underwent elective surgery between
January 2018 and March 2020, upon receiving the approval of the
local ethical committee (Registration no. ASF-0057-20). The study
was conducted in a regional general hospital, in which there was
no mandatory guidelines to complete the STOP-BANG question-
naire pre-operatively. Hence, the anesthesiologists could choose to
fill in the STOP-BANG questionnaire according to their discretion.
The data included the age and gender of the patients, the type of
surgical procedures they underwent, their comorbidities and the
score of the STOP-BANG questionnaire, if answered by the anesthe-
siologists. The STOP-BANG questionnaire consists of eight yes-or-
no questions based on the major risk factors for OSA by indicating
symptom or physical attributes often associated with OSA (snoring,
tiredness: observed apnea, high blood pressure, body mass index
that is higher than 35 m/kg2, age over 50 years, neck circumfer-
ence greater than 16 inches and gender. A STOP-BANG score of 2
or less is considered low risk, and a score of 5 or more is high risk
for having either moderate or severe OSA [12]. The study included
patients over the age of 50 years, who underwent elective orthope-
dic surgery, general surgery or laparoscopic aid surgery for various
conditions. Patients with sleep apnea diagnosed before surgery
were not included in the study.

Results

A total of 282 patients were included in this study. The STOP-
BANG questionnaire was filled in before surgery for 64 patients
(22.7%) (STOP-BANG group). Females were the majority (63.8%)
of the patients in the group of patients in which STOP-BANG ques-
tionnaire was not filled before surgery (no STOP-BANG group,
n=203). The ratio between males and females was almost the same,
45.3% vs. 54.7% respectively in the STOP-BANG group. There was
also no significant difference in the patients’ age between the two
groups, 68.7+7.8 years in the STOP-BANG group and 70.0+8.2 years
in the no STOP-BANG group (Table 1).

Overall, most of the patients underwent orthopedic operations
(71.6%). This was also noted in the STOP-BANG group (85.9%) and
in the no STOP-BANG group (67.4%) (Pv=0.006). The most com-
mon type of orthopedic surgery was a knee replacement (47.5%
total, 51.6 % in the STOP-BANG group and 30.7% in the no STOP-
BANG group (Table 2). The most common comorbidities in both
groups were hypertension, obesity and diabetes mellitus (Table 3).
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Table 1: Demographic Characteristics of the Study Population.
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no STOP-BANG (n=218) Pv

Age (years) Mean+SD

Group STOP-BANG (n=64)
Male 36 (45.6%) 72 (35.5%)
Gender n (%) 0.117
Female 43 (54.4%) 131 (64.5%)
68.8+7.6 70.0+8.3 0.29

Table 2: The Surgical Procedures that the study Population Underwent.

Surgical procedures Total n (%) STOPBANG n (%) no STOPBANG n (%)
Orthopedic surgeries 202(71.6%) 66(83.5%) 136(67%)
Lumbar 46(22.8%) 13(16.5%) 33(16.3%)
Ankle 6(2.9) 3(3.8%) 3(1.5%)
Knee replacement 100(49.5%) 39(49.4) 61(30%)
Hip replacement 50(24.7%) 11(13.9%) 39(19.2%)
General surgeries 56 (19.8%) 4 (7.14%) 52 (92.8%)
Bladder 28(50%) 1(1.3%) 27(13.3%)
Nephrectomy 15(26.7%) 3(3.8%) 12(5.9%)
Gynecology 3(5.3%) 0(%) 3(1.5%)
Prostatecotomy 6(17.5%) 1(1.3%) 5(2.5%)
Laparascoic aid surgeries 24 (8.5%) 5(7.8%) 19 (8.7%)
Table 3: Comorbidities Presented by the Study Population.
Comorbidities Total n (%) STOPBANG n (%) No STOPBANG n (%) Pv
Hypertension 184(62.2%) 27(34.2%) 157(77.3%) <0.001
Diabetes mellitus 98(34.8% 13(16.5%) 85(41.9%) <0.001
Obesity 98(34.8%) 15(19.0%) 85(41.9%) <0.001
COPD 20(7.1%) 5(6.3%) 15(7.4%) 0.755
Ischemic Heart Disease 18(6.4%) 3(3.8) 15(7.5% 0.26
Atrial fibrillation 22(7.8%) 2(2.5%) 20(9.9%) 0.04
CVA 14(5%) 0(0.0%) 14(6.9%) 0.013
Asthma 4(1.4%) 0(0.0%) 4(2%) 0.579

The data was then divided into 3 groups according to the de-
gree of risk received from the STOP-BANG scores: Low risk (STOP-
BANG score 0-2), Intermediate risk (STOP-BANG score 3-4) and
High risk (STOP-BANG score 5-8). There was no significant differ-
ence between the number of males and females in all the groups
(42.9% vs. 57.1% in the Low-risk group, 40.0% vs. 60.0% in the in-

termediate risk group and 54.5% vs. 45.5% in the High-risk group,
respectively, Pv = 0.556). The patients in the high-risk group were
significantly older than in the Low-risk group of patients (62.3+8.7
years of age in the Low-risk group vs. 71.0+6.8 years of age in the
High-risk group, Pv=0.03) (Table 4a).

Table 4a:
High risk (n=22) Intermediate risk (n=35) Low risk (n=7) Pv
Male 42.90% 40.00% 54.50%
Gender (%) 0.556
Female 57.10% 60.00% 45.50%
Age (Years) Mean+SD 62.3.0+8.7 68.4+7.6 71.0+6.8 0.030

Hypertension and obesity were significantly the most common
morbidities among the Intermediate risk group compared to the
other two risk groups. Hypertension was present in 62.9% of the
patients from the Intermediate risk group compared to 28.6% in

the Low-risk group and 9.1% in the High-risk group (Pv<0.001).
Obesity was reported in 37.1% of the patients from the Intermedi-
ate risk group compared to 0.0% in the Low-risk group and 9.1% in
the High-risk group (Pv<0.001) (Table 4b).

Table 4b: Correlation between the degree of risk received from the STOP-BANG with gender and age (4a) and with comorbidities

(4b).

Comorbidities n(%) High Risk (n=22)

Intermediate Risk (n=35)

Low Risk (n=7) Pv

Hypertension 2(28.6%)

22(62.9%)

2(9.1%) <0.001
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Diabetes mellitus 1(14.3%) 9(25.7%) 1(4.5%) 0.117
Obesity 0(0.0%) 13(37.1%) 2(9.1%) 0.016
COPD 0(0.0%) 5(14.3%) 0(0.0%) 0.106
Ischemic Heart Disease 1(14.3%) 2(5.7%) 0(0.0%) 0.271
Atrial fibrillation 0(0.0%) 2(5.7%) 0(0.0%) 0.425

CVA 0(0.0%) 0(0.0%) 0(0.0%) -

Asthma 0(0.0%) 0(0.0%) 0(0.0%) _

Discussion in the diagnosis of patients with OSA. While, 97% of 134 partici-

It is well established that the prevalence of OSA in the surgi-
cal population is high, between 3 and 17% depending on age and
gender [14] with a great risk of peri- and intra-operative complica-
tions for those patients. Problems with intubation and extubating,
hypnotics, opioids and muscle relaxants commonly used during
general anesthesia, as well as body positioning are among the risk
factors contributing to the development of anesthesia complica-
tions. Indeed, in 2018, the Society of Anesthesia and Sleep Medicine
recommended that known or suspected OSA should be considered
as a risk factor for difficult intubation, difficult mask ventilation, or
a combination of both during anesthesia [15].

Therefore, it is necessary to identify the patients with OSA in
order impotent precautions before and during the anesthesia pro-
cess. For example, to extubate those patients while awake and able
to respond to command, use of a local or regional instead of general
anesthesia, as well as using lateral, upper body elevation or 30° re-
verse Trendelenburg position [16,17].

The most value finding of the current study was that patients
who were about to undergo various elective operations presented
a high rate of comorbid, such as hypertension, obesity and diabetes
mellitus, which are the most common risk factors associated with
OSA. The data also revealed that obesity and hypertension were the
most common morbidities among the intermediate risk group of
the STOP-BANG (score 3-4). These data suggest that patients who
about to undergo surgery suffer from the same comorbidities were
diagnosed among patients who were suspected to suffer from OSA,
as was noted by the STOP-BANG questionnaire. Oldentifying those
patients and taking preoperative precautions could prevent the
complications due to the anesthesia process.

In the medical center in which the study was conducted there
were no mandatory guidelines to complete the STOP-BANG ques-
tionnaire before the operation. This might explain the low percent-
age of STOP-BANG questionnaires completed (22.7%). It seems that
although the clinical risk factors for OSA are present, the anesthe-
siologists rarely suspect patients might have OSA. Alternatively, the
anesthesiologists are not aware of the existence of the STOP-BANG
questionnaire, or of the risks underlying the anesthesia process for
OSA patients.

The existence of a routine mandatory process to diagnose OSA
prior to surgery is very rare. Moreover, most anesthesiologists have
almost no knowledge regarding peri-operative care of OSA patients.
In addition, there are few limited guidelines regarding the preoper-
ative care of OSA patients [15]. An interesting survey was conduct-
ed by Erbas, et al., who monitored the practice of anesthesiologists

pants in the study thought that identifying patients with OSA was
important, 43% did not know that the STOP-BANG questionnaire
could be used as a clinical tool to trace the OSA patients. However,
itis worth noting that 84% were aware of the fact that OSA patients
might have difficulty with intubation and thus 35% chose inhala-
tion anesthetics and 48% used total intravenous anesthesia [18]. In
another study, a survey was conducted among Canadian anesthesi-
ologists to evaluate their perspectives on the peri-operative man-
agement of patients with diagnosed or suspected OSA. About half of
the participants pointed out the patients who may suffer from OSA
just upon a clinical suspicion and not upon following any systemat-
ic screening. Many of them (47%) were not aware of the existence
of any institutional policy to guide the peri-operative management
of patients with OSA [19]. Bamgbade, et al. assessed the practice of
the peri-operative care of OSA patients among 4100 anesthesiolo-
gists in the United Kingdom. Most of them rarely or only occasion-
ally encountered OSA patients. OSA screening tests were ordered if
the patients had tonsillar hypertrophy, head/neck tumor, BMI >35,
increased neck circumference, craniofacial anomaly, and a right sid-
ed electrocardiography anomaly. Most of the anesthesiologists in-
deed encouraged a different anesthesia strategy for those patients,
such as administering neuraxial anesthesia without sedation or en-
suring patients’ being awake, a semi sitting and normal breathing
before extubation [10].

The necessity of identifying OSA patient’s peri-operatively was
well demonstrated by a study conducted by Namen et, al. In this
study, a protocol for an active intervention was developed. The in-
tervention included identification of OSA patients’ status, alerting
the peri-operative caregivers, and providing information about
anesthesia adjustments (including the limiting of opioids and sed-
atives, changing body position, as well as enhanced monitoring).
The success of the intervention was evaluated by the rate of medi-
cal emergency team activations. It was found that, compared with
historical cases, a significant reduction in the numbers of medical
emergency team activations was noted in the intervention group.
Those incidences included rapid responses, reintubation, code blue
and code strokes. Most of them were markedly observed in patients
with risk and high risk for OSA [20].

Conclusion

The prevalence of OSA in surgical patients is increasing and is
associated with an increased risk for various peri- and intra- op-
erative complications due to the anesthesia process. There is ex-
tensive evidence that peri-operative management of those patients
may limit the risk of potential complications. This includes early
OSA diagnosis and risk evaluation, peri-operative therapy and an
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appropriate anesthetic regimen. The current study further demon-
strated that risk factors for OSA exist in patients who are about to
undergo surgical procedures. Nevertheless, many of the patients
are not diagnosed and there is a lack of knowledge and clinical
experience among anesthesiologists regarding the importance of
peri-operative identification and care of OSA patients. Improving
the anesthesiologists’ knowledge and optimization of peri-opera-
tive care of OSA patients is a critical target in keeping the safety
and health of patients who are about to undergo elective surgery. In
order to achieve this target, a mandatory requirement of peri-oper-
ative identification of OSA should be implemented in clinical insti-
tutions. In addition, strict and precise guidelines on how to manage
the anesthetic procedure, pre, during and post-operation should
be formulated. The current study has a few limitations. This was
a retrospective study with a small sample of patients, encompass-
ing and heterogeneous surgical types. Also, he STOP-BANG test was
performed on a small sample.
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