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a b s t r a c t

Background: Electroconvulsive therapy (ECT) remains a mainstay treatment option in psychiatry. In
England, approximately 2240 treatments are administered annually. The anaesthetic requirements for
the procedure include the control of haemodynamic changes, related complications, hypoventilation,
hypoxia and hypercarbia due to an extended period of apnoea, amnesia and muscle relaxation. Trans-
nasal humidified rapid-insufflation ventilator exchange (THRIVE), may offer a novel method of ventila-
tion/oxygenation in the presence of apnea that makes the procedure safer especially when this is done
outside main theatres.
Methods: Four sessions of Electroconvulsive therapy were conducted; in total 8 patients for ECT and 15
treatments applied during the period of the case series. All patients received general anaesthesia with an
induction agent and muscle relaxant. The patients were oxygenated/ventilated with the use of THRIVE.
Results: No desaturation was present in any of the 15 treatments during or after the procedure. None of
the patients reported any discomfort during the preoxygenation period with THRIVE.
Conclusion: Introducin ukg THRIVE to the Electroconvulsive therapy suite as a unique airway technique
maintained adequate oxygen saturation airway patency during the period of apnoea in patients para-
lyzed. THRIVE also gives an alternative for oxygenation in high risk patients in the ECT suite remote to
main theatres.

© 2019 Elsevier Ltd. All rights reserved.
1. Background

Electroconvulsive therapy (ECT) remains an established treat-
ment option in psychiatry since its introduction by Cerlitti and Bini
in the 1930's. It is most commonly used to treat severe illness or
medication-resistant/ intolerance depression and it can also be
beneficial in mania and catatonia [1,2]. ECT induces a generalized,
tonic-clonic epileptic seizure, although the mechanism of action
remains elusive.

In England, approximately 2240 individuals were treated
annually (2016e17), and in most cases the courses of ECT involved
at least 10 acute treatment sessions. The number of patients as well
as the number of treatments is on the rise [3].

At Trafford, Moorside Psychiatric Unit in Greater Manchester,
cases are on the rise and the Unit treats both NHS and also private
patients.(Tables 1 and 2)
Conventionally, the procedure is done under general anaesthetic
with face mask ventilation and 100% oxygen administration. The
anaesthetic requirements for the procedure include the control of
haemodynamic changes, related complications, hypoventilation,
hypoxia and hypercarbia due to an extended period of apnea,
together with the primary requirements of amnesia and muscle
relaxation [4].

One of the main concerns is patient safety and within, the
presence of hypoxaemia (oxygen saturation below 90%) [5e7].

The significance of transient hypoxaemia is open to question
since mortality during or immediately after ECT has been falling
steadily, now to 1/100000 applications. [8].

The most common complications are also the most common
causes of death and serious morbidity and include cardiovascular
complications like arrhythmias and myocardial infarction or pul-
monary complications like laryngospasm and aspiration [9,10].

However, there is new evidence that preoxygenation and hy-
perventilation (with oxygen) in ECT may improve not only safety
but also enhance seizure quality [8,11, and 12].
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Table 1
Cases of ECT at Trafford Moorside Psychiatric unit during a two-year period, characteristics of patients and complications associated with the procedure.

2016 2017

Patient numbers 30 35
Female 20 (66%) 25 (72%)
Age (mean) 65 years 66 years
Total number of treatments 305 325
Patient diagnosis 1 Mania

1 Catatonia
28 Depression

1 Catatonia
34 Depression

Comorbidities and Problems in
ECT

4 Patients with respiratory conditions (COPD 2/ Asthma 1, Recent chest
infection 1)
10 Patients with desaturation problem
1 Patient requiring theatre due to severe desaturation (saturation <80%)

2 Patients with respiratory conditions (COPD 1/ OSA 1)
15 Patients with desaturation problems (Saturation
<90%)
1 Patient requiring theatre due to poor health

Table 2
Distribution of cases of ECT during the use of THRIVE with diagnosis and preoperative assessment based of ASA classification.

Patients Treatments

8 15
Female 4 (50%) 6 (40%)
Age (mean) 66 years (SD 25.44)
Patient diagnosis 1 Mania

7 Depression
3 Mania
12 Depression

Preoperative (Co-morbidities) 4 Patients: ASA 1
3 Patients: ASA 2
1 Patients: ASA 3 (COPD, BMI 37)

Problems with ECT 1 patient history of Desaturation during ECT (ASA 2 previously, smoker)
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A newmethod of oxygenation and ventilation has recently been
used in theatre settings called Transnasal humidified rapid-
insufflation ventilatory exchange (THRIVE). It is a physiological
mechanism for oxygenating and ventilating patients who are under
general anaesthesia andwho have diminished or absent respiratory
effort [13].

We want to observe the use of this new method of oxygenation
and ventilation during ECT and its benefits. THRIVE could be
potentially beneficial due to an extended period of apnea and also
the comorbidities of the patients undergoing the procedure.

2. Aim

To report the use of Transnasal Humidified Rapid insufflation
Ventilatory Exchange in patients undergoing Electroconvulsive
Therapy and the tolerance of extended periods of apnoea.

3. Method

Four sessions of Electroconvulsive therapy were conducted be-
tween the months of February and March 2018 with the use of
THRIVE. Each session had a different number of patients and some
of the patients were having ECT on a regular basis. In total 14 pa-
tients for ECT.

All patients were lying supine at 30� in bed and had High Flow
Nasal Oxygen through a THRIVE Optiflow, Fisher & Paykel Health-
care. An initial delivery of 40 L of oxygen and FiO2 100% was given
to all patients while cannulation, monitoring and placement of EEG
electrodes were placed. Once the induction was started the Nasal
Flow was increased to 70 L and maintained at this rate throughout
the procedure. Patients were given an induction dose of Propofol
according to the patients’ needs, and a reduced dose of Sux-
amethonium (0.5mg/kg). Only one patient required Etomidate due
to lack of Seizure with previous use of Propofol. During the first
three patients a face mask was also applied providing 12 L of
oxygen.

After we gained confidence with the procedure no mask was
applied and only THRIVE was used. Jaw Thrust manoeuvre was also
applied during induction. After fasciculations from the muscle
relaxant was ended a mouth guard was also placed. During the ECT
treatment the patient was not touched with any airway interven-
tion until the seizure was extinguished on the EEG trace. Then, a
guedel airway was put in place and wewaited until the patient was
breathing spontaneously to transfer to recovery on a face mask.

4. Results

8 patients were included but 15 treatments were achieved
during 4 sessions of ECT. From 8 patients, 7 were treated for
depression and 1 patient was treated for mania. No patients had
titration of treatment at the time. 7 patients were ASA 1 and 2.1
patient was ASA 3 with COPD and high BMI 37. Another patient had
a history of previous desaturation during ECT treatment.

During the treatment only one case dropped saturation to 95%
although it was noticed that during the seizure the saturation probe
was dislodged and clinically he did not look cyanotic.

No desaturation (saturation below 90%) was present in any of
the 15 treatments during or after the procedure.

5. Discussion

We observed that introducing THRIVE to the Electroconvulsive
therapy suite as a unique airway technique, did maintain adequate
oxygen saturation airway patency during the period of apnoea in
paralyzed patients. THRIVE also gives an alternative for oxygena-
tion in high risk patients in the ECT suite remote to main theatres.

During the procedure we took into consideration the patient's
comorbidities and risk factors for desaturation like obesity and
pulmonary conditions, as well as the seizure duration. As the ma-
jority of patients undergo ECT several times a month, reducing the
incidence of desaturation is very important.

A problem that can occur during the apnoeic period is absorp-
tion atelectasis due to alveoli filled with near 100% oxygen and the
washout of nitrogen. This can lead to alveolar collapse as the



G.M.R. Land / Trends in Anaesthesia and Critical Care 28 (2019) 36e3838
oxygen is taken up by pulmonary blood. The continuous insuffla-
tion that results from the continuous positive airway pressure of
approximately 5e7 cmH2O can prevent alveolar collapse. This
continuous insufflation also facilitates oxygenation and CO2 clear-
ance through gaseous mixing and flushing of the nasopharyngeal
dead space. [14,15].

A recent published study has described the use of THRIVE dur-
ing ECT and reported its use as safe and effective for oxygenation
during the procedure, and also a comfortable way of oxygenation
during ECT [16]. Although this study did not compare mask venti-
lation with THRIVE during ECT because the sample size was too
small.

During this case series, we had only one episode of lower
saturation although no significant levels (recorded level was 95%)
and a dislodged of saturation probewas noted. These findings are in
line with previous studies.

Another consideration of this new method is the comfort it of-
fers when compared with a facemask. In our small sample, none of
the patients reported any discomfort with the humidified high
nasal flow via nasal cannula. This was previously reported in other
studies [17,18].

A number of patients reported fear of the face mask or even
claustrophobia. This patient will benefit from THRIVE to feel more
reassured and comfortable for the procedure. Anxiety is a very
common factor associated with baseline conditions treated with
ECT.

Useful indications of THRIVE for ECT include patients with
certain anatomical variances, high BMI, difficult access to upper
airway, anticipated difficult facemask ventilation, decreased apnea
tolerance, due to obesity, anxiety or fear of the facemask or even
prolonged seizure in case of titration of the treatment [19]. All of
these could represent a challenge when preoxygenated with a
facemask.

Electroconvulsive therapy induces a hypermetabolic state and
increases oxygen consumption of the brain whilst more CO2 is
produced than usual [20]. Accumulation of CO2 can increase the
seizure threshold in patients receiving ECT. Hypocarbia may pro-
long seizures, but evidence of the antidepressant efficacy during a
longer seizure is lacking.

Concerns have been raised about the presence of a shock in an
oxygen-enriched environment. Understanding the potential risks
associated with ECT procedures will help to promote a positive and
safe treatment outcome. The current delivered is about 800mA
(0.8W/volt) and most patients have an initial seizure threshold of
about 50e100mC. The electricity delivered could be equivalent to
40 J [21]. Measurements of the concentration of oxygen around the
face could give us an idea of the hazard. However, other mecha-
nisms of action for the risks of patient such us skin burns should be
considered and this includes poor electrode site preparation,
insufficient conductive gel between the electrode and skin, and
poor preparation of the skin with alcohol-based solutions. [22,23].

Decreasing oxygen delivery to 21% during the shock in the
presence of apnoea will decrease the risks and could be perfectly
safe in the presence of adequate preoxygenation and ventilation
with oxygen.

Our case series was purely observational. We have the oppor-
tunity to report the use of THRIVE as a novel method of ventilation/
oxygenation and we did not encounter any complications associ-
atedwith the use of this device. The opposite, we found no episodes
of desaturation of patients that could possibly lead to hypoxemia
and its consequences. We could observe that THRIVE can give the
anaesthetist another option of ventilation/oxygenation for patients
with comorbidities when it is a poor tolerance of extended period
of apnea and in this case during titration of ECT treatments.

This case series had a very limited number of patients and it is
necessary to have larger samples to be more conclusive. Also the
evaluation of the difference between mask ventilation and THRIVE
during ECT has to be done perhaps with randomized groups.
Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.tacc.2019.06.003.
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