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ABSTRACT

AIM: Levels of oxygen saturation decrease as depth of sedation
Increases during endoscopic procedures. This study examined the
response to supplemental O, in patients using a bite block with nasal
and oral supplemental ports (Oxyguard™). METHODS: 100 fasted
patients undergoing elective panendoscopic examination were studied.
All patients had a pre-anaesthetic examination including respiratory
function with a peak flow meter and assigned an American Society of
Anaesthesiologists (ASA) score. An endoscopist performed all
examinations while an emergency physician administered the sedation
agents which were a combination of midazolam, fentanyl and propofol
in titrated doses. Oxyguard™ was then inserted. Patient clinical
parameters were recorded as increasing depth of sedation was
achieved and supplemental O, at 4L/min was commenced once O,
saturation reached 90%. O, saturation was measured at 15sec
intervals. RESULTS: After sedation the mean levels of arterial O,
saturation dropped significantly from baseline (95.7+1.9) to mild (93.8 +
1.9) (p<0.0001) and deep sedation (92 + 2%) (p<0.0001). In some
cases O, saturation continued to drop further to a nadir even after
supplemental O, was applied. From this point there was a
time-dependent increase in O, saturation levels. This was similar in
males and females. All patients had higher oxygen saturation levels
reaching baseline levels after administration of O, via Oxyguard™
mouthpiece than those recorded before oxygenation. These levels were
maintained during the endoscopic procedure, with a mean saturation
level of 95.6 + 1.7% at 1min (p=0.68). Cardiorespiratory complications
were not observed with heart rate and ETCO, levels remaining
relatively constant throughout the procedure. CONCLUSIONS:
Sedation caused a predictable decrease in O,. This was similar in both
males and females. Supplemental O, via Oxyguard™ resulted in rapid
recovery of O, within 60 seconds.

INTRODUCTION

Cardiorespiratory embarrassment secondary to hypoxia is by far
the most common complication of panendoscopic
examination.#® The mortality rate for a study, which on average
is 8-10 mins, has been reported at estimates of 1/7500-1/11000.4
In spontaneously breathing patients, a combination of
hypoventilation from sedation or the effects of obstruction by the
competition for space upon intubation by the endoscope may
cause hypoxia. The process of pre-oxygenation, which is often
used in general anaesthetic practice, is ineffective as the lack of
seal does not allow for nitrogen washout.”

Although endoscopic examination can be carried out safely
without sedation®, once an option is given, most patients
generally prefer sedation.> However, when a decision is made for
sedation, the depth of sedation is often unpredictable. Certain
patients have a greater gag response, more baseline anxiety,
tolerance to benzodiazepine or underlying drug and alcohol
history which may complicate their response to conscious
sedation. The disinhibition of conscious sedation hinders further
cooperation from the patient and the choice is often to increase
sedation to a greater depth to allow for endoscopic intubation.
The additional use of propofol, in combination with traditional
agents (benzodiazepine +/- narcotics) has allowed for rapid
increase in depths of sedation.” The issue of oral versus nasal
oxygenation has not been completely resolved.®® The need for
supplemental oxygenation however is universally accepted.'?

AlM

The aim of this study was to determine the rate of rise of oxygen
saturation and cardiorespiratory effects in spontaneously
breathing well patients (ASA | and Il) who were deeply sedated
and who were neither apnoeic nor obstructed as determined by
ETCO, monitoring.

METHOD

Healthy fasted patients (ASA | and Il) undergoing routine endoscopy were
selected. Patients were over the age of 18 and without significant existing
cardiorespiratory illness.

A peak flow reading was obtained during their pre-anaesthetic assessment which
was compared to the predicted value as per height, gender and race. Gradually
deeper sedation was achieved using a titrated combination of midazolam,

fentanyl and propofol. Depth of sedation was in accordance with ASA references.

Capnocheck Plus™ was used to record pulse oximetry (digital probe) and to
assess for airway obstruction or apnoea (nasal side stream capnography
sampler). As the study was aimed at spontaneously breathing patients,
maintenance of an airway was supervised by a dedicated person ensuring timely
correction of airway obstruction.

Supplemental oxygenation was via use of oxygenating bite block (Oxyguard ™)
designed to provide oxygen both nasally and orally.’"" Supplemental oxygen at a
rate of 4L/min was commenced as soon as the saturation level fell to 90%. A
reading was obtained at 15sec, 30sec and 1min. Additional readings were
obtained at introduction of the endoscope, midway and the end of the procedure,
carried out by an experienced endoscopist using Pentax equipment.
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Figure 2. Oxygen saturation levels in males patients
during endoscopy.

Figure 1. Oxygen saturtaion levels of patients using
standard Oxyguard™ during endoscopy.
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Figure 3. Oxygen saturation levels in female patients

Figure 4. Image showing patient under sedation. Yellow
during endoscopy.

Oxyguard™ has been used with the endoscope.
Capnocheck Plus™ shown in the background used to
monitor patient status and oxygen saturation.
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saturation and HP, ETCO,, and RR, following sedation,
0.014

during endoscopy and supplemental oxygen.
HR = Heart Rate, ETCO, = End Tidal CO,, RR = Respiratory rate

RESULTS

After sedation the mean levels of arterial O, saturation dropped
significantly from baseline (95.7+1.9%) to mild (93.8+1.9)
(p<0.0001) and deep sedation (92+2%) (p<0.0001). In some
cases O, saturation continued to drop further to a nadir even after
supplemental O, was applied. From this point there was a
time-dependent increase in O, saturation levels. This was similar
In males and females.

All patients had higher oxygen saturation levels reaching baseline
levels after administration of O, via Oxyguard™ mouthpiece than
those recorded before oxygenation. These levels were maintained
during the endoscopic procedure, with a mean saturation level of
95.6+1.7% at 1min (p=0.68). Cardiorespiratory complications
were not observed with heart rate and ETCO, levels remaining
relatively constant throughout the procedure.

Multivariate analysis of variables contributing to falls in oxygen
saturation following sedation, during endoscopy, and with
supplemental oxygen, showed that respiratory rate (RR) was
significantly associated with oxygen desaturation (p=0.014).
Other variables including ETCO,, HR, gender, age, PFER and
body weight were not related.

All patients tolerated the procedure. Apart from a single episode of
laryngospasm that occurred at the end of the procedure, and
which resolved quickly with bag valve mask ventilation, there were
no adverse effects. Only seven of the 100 patients did not require
supplemental oxygen.

DISCUSSION

The greatest sedation requirement is during the initial introduction
of the endoscope. This is associated with gagging and a potential
for obstruction, because of competition for the oropharyngeal
space by the endoscopist and the person administrating sedation.
Deep level of sedation was associated with a decrease in oxygen
saturation in the spontaneously breathing patient. This s
generally predictable with increasing depth of sedation.

While capnography is useful in identifying trends in respiratory
rates, absolute ETCO, values are not predictive. This is due to the
large dead space present, and contamination by oxygen flow.
Oxygen saturation recovered with the use of supplemental oxygen
delivered at 4L/min via Oxyguard™. Oxygen saturation rose
quickly within the first minute in most patients and by the 1.5-2
minute mark for all patients. These deeply sedated patients all had
successful intubation by the endoscopist and there were no
further episodes of desaturation.

CONCLUSION

1. Deep sedation is associated with a predictable and sequential
decrease in oxygen saturation.

2. Supplemental oxygenation achieves adequate oxygenation
within 1 minute. In patients undergoing endoscopy it is
desirable to attempt intubation once this nadir is corrected and
re-oxygenation has occurred.

3. There Iis a potential danger in the setting of
gastroenterologist-administered sedation, as premature
iInsertion, or catch up sedation in attempting insertion, may
cause synergistic hypoventilation and airway obstruction.
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