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Abstract

Background: OSA affects up to quarter of general population. It is associated
with morbid obesity with a higher morbidity and mortality rates. STOP Bang
questionnaire is a validated method for OSA screening. OSA patients are at
high risk of developing airway obstruction, cardiac events, congestive heart
failure, stroke and desaturation post operatively. The aim of this study is to
evaluate adverse respiratory events in patients undergoing bariatric surgery in
relation to risk of OSA using Stop Bang questionnaire. Methods: This pros-
pective double cohort study was conducted in Tanta University Hospital from
Marchto August 2017. During the preoperative assessment, STOP-BANG
questionnaire was performed. After extubation, patients were transferred to
PACU unit. Respiratory complications were assessed thereafter. Based on
STOP-BANG score, patients were divided into two groups, high risk of OSA
with STOP-BANG > 3 (Group I) and low risk of OSA with STOP-BANG < 3
(Group II). Results: 104 patients were included in this study. Group I had
more comorbidities in the form of CAD (15% versus 2%, P < 0.001), dyslipi-
demia (28% versus 11%, P < 0.001) and diabetes on insulin treatment (38%
versus 6%, P > 0.001). Higher number of respiratory complications was noted
in high-risk group (31 patients, 59%) compared to (24 patients, 46%) in
group II yet, it was not significant. Conclusion: Obese patients with
STOP-BANG score > 3 undergoing bariatric surgery are associated with
hypertension, dyslipidemia, CAD, and renal insufficiency. High-risk OSA
obese patients are at higher risk of developing respiratory compilations like
inability to breathe deeply and hypoxia in postoperatively.
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1. Introduction

Obstructive sleep apnea can affect up to quarter of general population, it is a
common sleep disorder affecting all age groups [1] [2].

Patients with morbid obesity are having a higher prevalence of OSA and fur-
ther more increase in co-existing medical diseases [3] [4] [5].

It was shown that mortality rates are higher among patients with OSA [6] [7].

Furthermore, post-operative period carries increased risk for adverse respira-
tory events in such patients [8] [9].

Diagnosis of OSA based mainly upon overnight polysymnography which is
still considered the most accurate method for diagnosis of OSA [10].

However, doing polysymnography to all patients as a pre-operative assess-
ment remains a challenge due to its high cost and unavailability in large number
of hospitals. For such, a large number of patients with OSA were not diagnosed
pre-operatively [10] [11] and screening for these category of patients is of ut-
most importance [11] [12] [13].

Berlin questionnaire, STOP questionnaire and the American society of anes-
thesiologists check test were all recognized effective methods for screening OSA
pre operatively [1] [9] [14] [15].

Mahesh et al. in year 2017 had proposed STOP Bang questionnaire as a vali-
dated method for OSA screening [16].

STOP Bang consists of 8 questions assessing snoring, tiredness during day
time, observed apnea, high blood pressure, body mass index, age, neck circum-
ference and gender [12].

Score based on (Yes/No) answers are represented by (1/0) score and a total
score of more than or equal to 3 is associated with more than 93% of OSA diag-
nosis [12].

Bariatric surgery patients represented the commonest group of patients where
OSA could be diagnosed. Up to three quarters of such group are suffering OSA
together with other obesity related co-morbidities [17] [18]. In such group of pa-
tients, numerous risk factors were identified and OSA represented an indepen-
dent risk factor for peri-operative complications [19].

Patients suffering OSA are at high risk of developing air way obstruction, car-
diac events, congestive heart failure, stroke and desaturation post operatively
[19] [20].

During general anesthesia, usage of anesthetic medications and sedation and
neuromuscular blocking agents may result in prolonged period of apnea during

recovery [13].
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Several studies addressed peri-operative respiratory complications in OSA pa-
tients. However, scanty number of published articles could be found addressing
the occurrence of adverse respiratory effects in morbidly obese patients asso-
ciated with OSA undergoing bariatric surgery procedures. Moreover, this study
will highlight the importance of diagnosing OSA, using STOP BANG question-
naire, prior to bariatric surgery as a step to avoid expected respiratory complica-

tions in post-operative period.

2. Objectives

The objective of this study is to evaluate adverse respiratory events in patients
undergoing bariatric surgery in relation to risk of obstructive sleep apnea using

Stop Bang questionnaire.

2.1. Methods

Ethical approval for the current study was obtained from Tanta University Hos-
pital committee. Patients were consented for participation in the study.

The study is a prospective double cohort, conducted in post anesthesia care
unit (PACU) in Tanta University Hospital over a period of six months “from
first of March to the end of August 2017).

A written informed consent was obtained from all patients.

Patients included in this study were all adult residence in Delta region in
Egypt, they all carry the characteristics of middle eastern people with almost
similar socioeconomic standards living modern sedentary life.

Inclusion criteria: 1) Adult patients of both genders, 2) Age between 18 - 70
years old, 3) All having Egyptian nationality, 4) BMI of more than 30 kgm/m? 5)
Scheduled for bariatric surgery procedure.

All post bariatric surgery patients were transferred to PACU after general
anesthesia and were included in this study.

Exclusion criteria were: 1) patient refusal, 2) Extreme of age “less than 18 and
more than 70”, 3) Known neuromuscular disease, 4) Patients with end organ
renal or hepatic failure, 5) Alcohol abuse or addiction, 6) Chronic obstructive
pulmonary disease.

During the preoperative assessment done one day before surgery, full medical,
surgical history and STOP-BANG questionnaire were obtained (Table 1).

Anesthesia was conducted based on standards of anesthesia department of
Tanta University Hospital and anesthesiologists were blinded for our patients.

All patients fasted 8 hours before surgery, neuromuscular blocking drug “Ci-
satracurium” was used for tracheal intubation at initial dose of 0.15 mg/kg and
maintenance of 0.03 mg/kg to all of them.

Monitoring of the neuromuscular blockade through TOF intraoperatively and
all patients received reversal of neuromuscular blockade with Neostigmine.

Extubation took place in the operating room, patients were transferred to
PACU thereafter.
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Table 1. STOP-BANG Questionnaire. High risk of OSA (yes > 3) Questions. Low risk of
OSA (yes < 3) questions.

SNORING: do you snore loudly (loud enough to be heard through closed doors)? YES NO
TIRED: do you often feel tired, fatigued, or sleepy during daytime? YES NO
OBSERVED: has anyone observed you stop breathing during your sleep? YES NO

BLOOD PRESSURE: do you have or are you being treated for high blood pressure?  YES NO

BMI more than 35 kgm/m?*? YES NO
AGE: age over 50 years old? YES NO
NECK circumference: neck circumference > 40 cm? YES NO
GENDER: male? YES NO

For patient safety, face mask with 100% Oxygen was used for our patients af-
ter tracheal extubation and continued till patient admission to PACU.

Patient data sheet was completed and it included age, gender, weight, height,
BMI, sedation received perioperatively, type of bariatric procedure, duration of
surgery, respiratory adverse events in PACU, VAS score for pain, nausea and
vomiting post operatively, length of stay in PACU in minutes, hospital length of
stay in days.

Based on STOP-BANG score, patients were divided into two groups, high risk
of obstructive sleep apnea (OSA) with STOP-BANG > 3 (Group I) and low risk
of obstructive sleep apnea (OSA) with STOP-BANG < 3 (Group II).

High risk of OSA patients were identified and compared with age and gender
matched low risk OSA group on one to one basis.

Variables subjected to statistical analysis obtained from patient’s medical
records included:

1) Demographic data “age, gender, BMI”

2) American Society of Anesthesiologist and Physical Status, ASAPS (I, II/III,
IV)

3) Co morbidities “ischemic heart disease, congestive heart failure, renal im-
pairment, hypertension, dyslipidemia, diabetes with insulin treatment

4) Type of bariatric procedure “Laparoscopic sleeve gastrectomy (LSG), Gas-
tric bypass (RYGBP), Single anastomosis duodenoileal bypass (SADI), Mini gas-
tric bypass

5) Benzodiazepine pre medication

6) Duration of anesthesia

7) Respiratory events in PACU

8) Length of stay in PACU

9) Length of hospital stay

Patient was considered to have respiratory complication if he developed any
of the following manifestations: Upper airway obstruction requiring an inter-
vention, hypoxia while the patient was on 3 Liter oxygen mask, respiratory dis-

tress or impending ventilatory failure, inability to breathe deeply upon request,
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difficulty in breathing, swallowing or speaking (symptoms of respiratory muscle
weakness), reintubation in PACU, signs of pulmonary aspiration after extuba-

tion.

2.2. Statistical Analysis

Data were collected and summarized using analysis of descriptive variables.
Comparison between different groups was carried out using Mann-Whitney U
test, Qi square test and Fischer test were used for comparison between sub
groups.

Significant results were considered when P is < 0.05.

SPSS for windows software, version 19.00 was used for statistical analysis of

our data.

3. Results

Current study included a total number of 104 patients who were admitted to
PACU in Tanta University Hospital during the period between March and Au-
gust 2017. Demographic data and ASA PS characteristics are shown in Table 2
in group I'and II.

Median age was found to be 58 years in both groups with male to female ratio
of almost 1:4.

Males were 13 (25%) patients in group I and 12 male patients in group II
(23%).

67% of our patients were having ASA I & II, while 33% were ASA III & IV in
group I, while 78% were ASA I & II and 22% were having ASA III & IV in group
II.

Table 2. Demographic, clinical data, BMI and ASA PS in both groups.

Group I, High Risk for Group II (Low Risk for

Signifi
OSA (No 52) OSA (No 52) lgnificance
Age in years 58 (43 -68) 58 (42-70) 0.868*
Gender 1°
Male 13 (25%) 12 (23%)
Female 39 (75%) 40 (77%)
Mean weight in Kgms 139 (121 - 163) 142 (122 - 166) 0.671*
Mean Pulse 84 (79 - 88) 86 (78 - 89) 0.291°
Mean Blood pressure 93 (90 - 109) 84 (80 - 103) 0.641*
Mean Respiratory rate 22 (21 -24) 21 (19 - 24) 0.439*
Mean SPO, 94 (93 - 98) 96 (94 - 99) 0.348*
Mean BMI (kgm/m>) 38 (31 - 44) 41 (39 - 52) 0.793°
ASA PS 0.171°
1 35 (67%) 41 (78%)
I/1IV 17 (33%) 11 (22%)

ASA PS: American Society of Anesthesia Physical Status. SPO2: Oxygen Saturation. BMI: Body mass index.
a: Mann-Whitney U test; b: Pearson’s chi-squared test; c: Fisher’s exact test.
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BMI showed no statistical difference between both groups while more fre-
quent comorbidities were associated with group I patients.

Table 3 and Figure 1 show comorbidities in both groups among our study
sample including diabetes on insulin treatment, coronary artery disease (CAD),
congestive heart failure (CHF), hypertension, dyslipidemia and renal impair-
ment.

Patients of group I had more comorbidities in the form of CAD (15% versus
2%, P < 0.001), dyslipidemia (28% versus 11%, P < 0.001) and diabetes on insu-
lin treatment (38% versus6%, P > 0.001).

Table 4 showed types of bariatric procedures in both groups and clearly
showed no statistical significant difference between both groups.

Table 5 showed duration of anesthesia in both groups. Despite longer anes-
thesia duration in low risk group (110 minutes) yet, no statistical significant dif-
ference between both groups was noted.

Length of hospital stay as well as stay in PACU after surgery showed no statis-
tical significant difference in both groups.

Respiratory adverse events were showed in Table 6 and Figure 2. Although
higher number of respiratory complications were noted in high risk group (31
patients, 59%), no significant difference was found when compared to group II
(24 patients, 46%).

Table 3. Comorbidities in both groups.

Group I, High Risk for Group II (Low Risk for

OSA (No 52) OSA (No 52) Significance
DM on insulin 20 (38.4%) 3 (5.7%) 0.004¢
CAD 8 (15.3%) 1 (2%) 0.004¢
CHF 2 (3.8%) 1 (2%) 0.525¢
Hypertension 35 (67%) 31 (59.6%) 0.552°¢
Dyslipidemia 28 (53.8%) 11 (21%) <0.002°
Renal impairment 2 (3.8%) 4 (7.6%) 0.340°¢

DM: diabetes millets; CAD: coronary artery disease; CHF: congestive heart failure. a: Mann-Whitney U test;
b: Pearson’s chi-squared test; c: Fisher’s exact test.

Table 4. Types of bariatric procedures.

Group I, High Risk for Group II (Low Risk for

OSA (No 52) OSA (No 52) Significance
LSG 41 (79%) 37 (71%) 0.493
RYGB 8 (15%) 11 (21%) 0.524°
SADI 2 (4%) 3 (6%) 0.461°
Mini gastric Bypass 1 (2%) 1(2%) 0.311°

LSG: Laparoscopic sleeve gastrectomy; RYGB: Roux-en-Y Gastric Bypass; SADI: Single anastomosis duo-
deno-ileal bypass with sleeve gastrectomy. a: Mann-Whitney U test; b: Pearson’s chi-squared test; c: Fisher’s
exact test.
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Figure 1. Comorbidities in both groups.
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Figure 2. Respiratory complications in both groups.

Table 5. Duration of anesthesia, length of stay in PACU and length of hospital stay.

Group I, High Risk Group II (Low Risk

for OSA (No52)  for OSA (No52) Significance
Duration of anesthesia (minutes) 105 (80 - 185) 110 (80 - 190) 0.179¢
Length of stay in PACU (minutes) 125 (85 - 165) 105 (80 - 130) 0.061°
Length of hospital stay (days) 5(3-8) 4(2-6) 0.072¢

PACU: Post Anesthesia Care Unit. "Mann-Whitney U test; "Pearson’s chi-squared test; “Fisher’s exact test
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Table 6. Respiratory complications in both groups.

Group I, High Risk Group II (Low Risk

for OSA (No31)  for OSA (No24)  ignificance
Upper airway obstruction 5 4 0.423
Hypoxia 10 8 0.395
Respiratory Failure 2 1 0.335
Respiratory muscle weakness 11 9 0.556
Re-intubation in PACU 2 1 0.350
Pulmonary Aspiration 1 1 0.455

a: Mann-Whitney U test; b: Pearson’s chi-squared test; c: Fisher’s exact test.

4. Discussion

Several studies had proved the association between OSA and obesity related
comorbidities [21] [22].

Our current study showed that patients with STOP-BANG > 3 (High risk for
OSA) had increased incidence of CAD, Dyslipidemia and diabetes mellitus on
insulin therapy [21] [22].

Our obese patients showed higher incidence of hypertension and renal im-
pairment regardless the severity of OSA [23].

Associating between CHF and OSA that was reported in different studies
couldn’t be proved in the current study [21] [22]. This could be partially ex-
plained by relatively young age of our group sample.

The majority of obese patient suffering from OSA remain undiagnosed, this
may lead to serious respiratory complications in post-operative period [10].

Polysymnography (PSG) remains the gold standard for diagnosis of OSA. An
investigation tool is not usually available in many hospitals [24]. Alternatively,
good screening for OSA especially in obese patients using STOP-BANG ques-
tionnaire provides a high sensitive and negative predictive value tool to diagnose
OSA in moderate to severe cases [12] [15].

Clinical observational studies had demonstrated a wide range of increased
respiratory complication incidence in PACU, ranging from 1.3% to 34% taking
in consideration the associated chronic medical illness and obesity related com-
orbidities [25] [26].

Kim JA et al 2005 reported that OSA as an independent risk factor for peri-
operative respiratory events [27].

Scanty evidences are available describing the occurrence of respiratory com-
plications of OSA patients at PACU] [28] [29].

It was reported that the majority of post-operative complications were found
to be pulmonary in origin and mostly occurs after patients transfer from PACU
to patients’ word [30].

Mortality and morbidity can be aggravated by respiratory complications in
post-operative period [31].

Our study showed that increased incidence of respiratory adverse events in
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high risk OSA patients compared with patients having low risk OSA.

Hypoxia was found to be more prevalent in OSA high risk group (group I)
compared to low risk group (group II).

Those results were in accordance with Gali et al who reported that more fre-
quent respiratory complications were diagnosed among high risk of OSA pa-
tients [31]. A number of studies showed similar results [12] [27] [32].

Our results are also supported with what had been published by Chung et al
who stated that analysis of post-operative adverse events didn’t show any signif-
icant respiratory complications in high risk OSA patients when compared to
those with low risk group [32].

In our study, we reported respiratory muscle weakness as identified by inabil-
ity to breathe deeply in almost one third of patients in both groups. This com-
plication represented the most common adverse event with no significant dif-
ference between those having high risk of OSA and those haven’t. This comes in
agreement with recent studies in morbidly obese patients who did not find dif-
ference in respiratory events in either OSA or non-OSA patients [27].

Length of stay in PACU was found to be longer in group I (high OSA risk)
which is in accordance with the majority of available studies [30] [31] [32].

Hospital stay and duration of anesthesia were both comparable in either
groups and could be explained by the similarity of patient’s characteristics and
the procedure performed as bariatric surgery.

We performed the current study in only one center, Tanta University Hospital
PACU which could participate in several study limitations.

Unavailability of PSG data for our patients represented a major limitation to
accurately diagnose OSA and we consider only STOP-BANG questionnaire as a
diagnostic tool for OSA rendering it difficult to categorize the severity of high
risk OSA patients.

The inclusion of some subjective data when diagnosing respiratory events
might affect the accuracy of diagnosis of respiratory complications, moreover we
only considered respiratory compilations taking place in PACU where those oc-
curring in patient’s word were not included. This represented another added
study limitation.

Still the small study sample size and single center could be considered as an-

ther limitation to our study.

5. Conclusions

In conclusion, obese patients with STOP-BANG score of >3 undergoing baria-
tric surgery with high risk OSA are more frequently associated with hyperten-
sion, dyslipidemia, CAD, and renal insufficiency.

High risk OSA obese patients are at higher risk of developing respiratory
compilations in the form of inability to breathe deeply and hypoxia in the
post-operative PACU stay.

Patients with STOP-BANG > 3 require a longer stay in PACU.
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