Trends in Anaesthesia and Critical Care 50 (2023) 101264

Contents lists available at ScienceDirect s

Trends in Anaesthesia and Critical Care

journal homepage: www.elsevier.com/locate/tacc

Using the SaCo video Laryngeal mask airway in four different N

scenarios — Case series™

Check for
updates

Jakub Werner *®, Jan Bruthans © %", Martin Lukes ¢, Katka Tosenovska €,
Eliska Vobrubova €, Pavel Michalek ©

2 Department of Anesthesiology and Intensive Care Medicine, University Hospital Hradec Kralové, Czech Republic

b Medical Faculty, Masaryk University, Brno, Czech Republic

€ Department of Anesthesiology and Intensive Care, General Teaching Hospital, Czech Republic

d Department of Biomedical Technology, Faculty of Biomedical Engineering, Czech Technical University in Prague, Czech Republic

ARTICLE INFO ABSTRACT

Article history:

Received 4 April 2023
Received in revised form
6 May 2023

Accepted 10 May 2023

Supraglottic devices (SAD) evolved from simple tools for airway management to devices for multiple
uses. The video laryngeal masks include a dead-end channel for a dedicated camera and therefore
provide a direct vision capability not only for introduction but also when inserting the tracheal tube
throughout the SADs.

Our retrospective consecutive formal case series presents the first thirty uses of SaCoVLM™ video
laryngeal mask in our institution. We have used the SaCoVLM™ successfully for airway maintenance, as a
conduit in intubation (both elective and in anticipated difficult airway scenarios), and also as a conduit in
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Intubation achieve sufficient ventilation in all 30 patients in our case series. Of the 20 cases when the device was
Bronchoscopy used as a conduit to introduce additional devices, we recorded only one failure.
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different scenarios.

The SaCoVLM™ has the potential to become a versatile device in all the above-mentioned four
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1. Introduction

Since their introduction in the 1980's supraglottic devices (SAD)
have undergone a thorough development and nowadays in some
countries, over half of all general anesthesias are managed with
SADs [1]. Three different sealing mechanisms evolved in various
SADs — cuffed perilaryngeal sealers, cuffed pharyngeal sealers, and
uncuffed anatomically preshaped sealers [2]. Another important
feature is the introduction of additional channels. The SADs of the
so-called “first generation” were seen as simple airway devices,
whereas the “second generation” introduced a drainage channel for
gastric content [3] and allowed intermittent positive pressure
ventilation even during laparoscopic procedures [4]. This group of
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SAD:s is still widely evolving with newer devices being introduced
[5]. Still, a blind introduction of a first or second-generation SAD
might be challenging as 40 to 60% of all SADs might not be aligned
properly [6].

The term “third-generation” SAD is still not unambiguously
accepted as some authors use it to denote the presence of a self-
energizing sealing cuff (Baska) [7], whereas others employ it for
devices that introduce yet another channel used for a reusable
patient-isolated camera [8]. For the latter group, the term video
laryngeal mask (VLM) is also used. Placing such a device under
direct vision significantly improves the correct position of the SAD
as the increased oropharyngeal leak pressure demonstrates [9].
Earlier SADs were already used as a conduit for elective fibreoptic
intubation using a bronchoscope [10], but VLMs provide the same
service faster and without the necessity to use the fiberscope [11].

LMA CTrach (The Laryngeal Mask Co., Singapore) was the first
SAD equipped with a camera. Introduced in 2005 the device was
abandoned lately due to its unsteady performance. The initial
clinical evaluation of the TotalTrack VLM (MedComflow S.A., Spain)
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Abbreviations

MIDCAB minimally invasive direct coronary artery bypass
SAD supraglottic device
VLM video laryngeal mask

was published in 2015 [12]. At present, there are further types of
VLMs available on the market, such as SaCoVLM™ (Zhejiang UE
Medical Corp, PRC) and SafeLM™ VLMS (Magill Medical Technol-
ogy, PRC) [13]. We have obtained the SaCoVLM™ and started using
it to gain initial experience with the device. During our first thirty
cases, we have used it successfully not only for basic airway
maintenance and as a conduit for elective intubation but also in
difficult airway management and as a conduit for interventional
bronchology and esophageal procedures. This case series presents
these four different scenarios of using the SaCoVLM™ SAD.

2. Methods

This is a retrospective consecutive formal case series incorpo-
rating the first thirty uses of SaCoVLM™ SADs in our institution.

Single-use SaCoVLM™ is delivered in sizes 3, 4, and 5 from
which we had the latter two variants at our disposal. The
SaCoVLM™ resembles other widely used SADs with an inflatable
cuff. It includes a ventilation channel, a gastric drainage channel (to
the left), and a separate dead-end video channel (to the right side of
the ventilation channel). It also features a cleaning line that opens
near the end of the video channel. Through this cleaning line, saline
or air can be introduced with a syringe to clear salivation or other
debris blocking the vision (Fig. 1).

Through the video channel, a reusable flexible electronic camera
(focal length 7mm, angle 90°) with an integrated light source is
introduced and locked firmly with the SAD. The cable from this
camera is then connected via a cable to the screen with an inte-
grated battery. Videos and photographs captured from the camera
can be stored in the screen unit for further use (Fig. 2). The
SaCOVLM™ can be introduced as any other SAD, the main differ-
ence being the direct vision capability throughout the introduction
and the whole time it is placed in the hypopharynx. A drainage
channel can be used to introduce a drainage tube when necessary.

The study protocol and data collection procedure were
approved by the Ethical Committee of General University Hospital
(No. 26/22 S-1V, 4/3/2022, head: Dr. Zbynek Sklenar). SaCoVLM™
features a valid CE Certificate of Conformity, therefore we did not
need any additional permission to use the device in our institution.
We extracted all data for this retrospective case series from patient
anesthetic records and their medical notes.

3. Results

Our first thirty cases consist of 13 females and 17 males, average
age of 58.6 (SD + 9.2) years, and a median of 57.5 years undergoing
general surgery, gynecology, urology, vascular surgery, cardiac
surgery, and interventional bronchology procedures.

All SaCoVLM™ in our study were introduced by various anes-
thesiologists of our department, all of them consultants to guar-
antee experience both in airway management and also with various
SADs. Induction in all patients was performed using Propofol (up to
2 mg per kilogram of body weight) and Sufentanyl, the dosing was
left on the anesthesiologists' consideration in line with the various
cases the SAD was used in. Neuromuscular blocking was used only
in patients where SaCoVLM™ was used as a conduit for intubation
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Fig. 1. The SaCoVLM™,

(9 cases, that is 30% of our sample).

The size of the SaCoVLM™ was chosen according to the patient's
body weight (size 4 in body weight 50—70 kg and size 5 in body
weight over 70 kg). Using the camera of the SAD we were able to
see the entire vocal cords area in 24 cases (80%) (Fig. 3). In 5 cases
(16.6%) we obtained a partial view of the vocal cords while the
epiglottis was visible, in 1 patient (3.3%) we only saw the epiglottis
after two repositionings. We did not experience a case in which we
were not able to recognize any anatomical structures.

The SaCoVLM™ was used in 10 patients (33.3%) for basic airway
maintenance (using SaCoVLM™ singly as a SAD). In a further 7
patients (23.3%) after the SAD introduction, a tracheal tube was
inserted via the SAD to electively intubate the patient (Fig. 4). One
of these patients (No. 24) could not be intubated through the device
despite good ventilation and sealing due to epiglottis downfolding.
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Fig. 2. The SaCoVLM™ with video camera partly introduced in the video channel with
the monitor connected.

Fig. 3. Coverage of the glottis with the SaCoVLM™ as seen through the flexible
bronchoscope inserted through the breathing channel.

Twice (6.6%) we have used SaCoVLM™ as a conduit for intubation
in an anticipated difficult airway scenario. One of these cases was a
patient (No. 6) with a limited mouth opening of 2.5 cm and Mal-
lampati 3 grade with a limited understanding. The second patient
(No. 8) had undergone very difficult videolaryngoscopic intubation
for a previous urological procedure and this time required tracheal
intubation with a bronchial blocker insertion for MIDCAB cardiac
procedure. Eleven times (36.7%) the SAD was used for airway
maintenance and fibrescope/probe conduit in bronchoscopy,
esophagoscopy (Fig. 5), and endobronchial ultrasound
bronchoscopy.
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Fig. 4. Tracheal intubation through the SaCoVLM™.
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Fig. 5. Insertion of a flexible endoscope through the SaCoVLM™ under direct vision
into the esophagus.

In all 30 cases, we were able to introduce the SaCoVLM™ and
achieve sufficient ventilation (that is ventilation without significant
air leaks and with appropriate tidal volumes). Of the 20 cases where
the SaCoVLM™ was used as a conduit to introduce additional de-
vices, we were unable to do so only once in an elective intubation
scenario. This situation was resolved by removing the SAD and
using a videolaryngoscope for introducing the tracheal tube. In our
whole sample, we recorded only complications during the pro-
cedures. We did not encounter any complications in the post-
operative period, such as postoperative sore throat, swallowing
difficulties, or hoarseness.

Excessive secretion of saliva causing visualization difficulties
was present in 6 patients (20%), and laryngospasm was noted in one
case (3.3%). We did not note any significant airway trauma associ-
ated with the device use.

The whole summary of all our cases is set out in Table 1.

4. Discussion and conclusion

VLMs are perceived as one of the new and important technol-
ogies in airway management, just as videolaryngoscopes, point-of-
care ultrasound, or artificial intelligence in airway management
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Table 1
Case series presentation.
Number Sex/Age Size Procedure Indication Success Glottis coverage Note
1 F/57 4 Mastectomy 1 1 1 No complications
2 F/65 4 Varicose veins 1 1 1 No complications
3 F|47 4 Varicose veins 1 1 2 Excessive salivation, unclear image
4 F/56 4 Varicose veins 1 1 1 No complications
5 M/43 5 Lap.cholecystectomy 2 1 1 Easy intubation, no complications
6 M/54 5 Bariatric surgery 3 1 1 No complications
7 M/47 5 Bariatric surgery 2 1 2 One repositioning required
8 M/72 5 Cardiac, MIDCABG 3 1 1 Saliva/sputum flushed out with the saline
9 M/57 5 Bronchoscopy, EBUS 4 1 1 No complications
10 M/73 4 Bronchoscopy, EBUS 4 1 1 One repositioning required
11 F/59 4 Bronchoscopy, EBUS 4 1 2 90% of the cords visible
12 M/29 5 Lap. Inguinal hernia 2 1 1 Easy intubation, no complications
13 M/57 5 Bronchoscopy, EBUS 4 1 2 85% of the cords visible
14 M/76 5 Femoropopliteal BP 1 1 1 Excessive salivation
15 M/60 5 Bronchoscopy, EBUS 4 1 1 No complications
16 F/50 4 Bronchoscopy, EBUS 4 1 2 90% of the cords visible
17 F/54 4 Bronchoscopy 4 1 1 No complications
18 F/69 4 Breast resection 1 1 1 No complications
19 Fl42 4 Breast resection 1 1 1 No complications
20 F/58 4 Broncho + esoscopy 4 1 1 Repositioning required
21 M/73 4 Broncho + esoscopy 4 1 1 No complications
22 F|72 4 Bronchoscopy, EBUS 4 1 1 Excessive salivation, suctioned
23 M/58 5 Cardiac, reoperation 2 1 1 Easy intubation, no complications
24 M/58 5 Cardiac, OPCABG 2 1/0 3 Good ventilation, no leak, failed TI, videolaryng.
25 M/47 5 Vascular,art.revision 1 1 1 No complications
26 F/78 4 Vascular, thrombectomy 1 1 1 No complications
27 F/56 4 Bronchoscopy, EBUS 4 1 1 Excessive salivation, laryngospasm
28 M/74 5 TURP, urology 1 1 1 No complications
29 M/46 5 Bariatric surgery 2 1 1 No complications
30 M/72 5 Bowel resection 2 1 1 Salivation, flushed out with the air and saline

Indication: 1- maintenance of the airway during general anesthesia/no intubation, 2- a conduit for tracheal intubation/bridge for preoxygenation, 3- a conduit for intubation
in difficult airway management, 4- a conduit for interventional bronchology procedure/esophageal procedure.

Success: 1- Yes, 0- No.

Glottis coverage: 1- full view of the vocal cords, 2- partial view of the vocal cords + epiglottis, 3- no view of the vocal cords, epiglottis visible, 4- difficult to recognize any

anatomical structures — no view of the vocal cords nor epiglottis.

[14]. Until now, only a few studies on VLMs have been published,
the majority of them in the form of case reports, although some
randomized studies comparing VLM to other devices are already
available [15].

Using SaCoVLM™ proved to be simple and easy both for basic
airway maintenance and as a conduit for tracheal intubation. This is
in accordance with previous findings [16]. When compared with
fiberoptic intubation through the i-gel, direct intubation through
the SaCoVLM™ is faster and also associated with a lower incidence
of postoperative adverse events [11]. Still, proper positioning of any
SAD is necessary to enable the introduction of the tracheal tube (as
shown in our case No. 24 where epiglottis downfolding prevented
us from succeeding). Other authors have also already used
SaCoVLM™ in an anticipated difficult airway scenario, although
their approach was different as an awake introduction of
SaCoVLM™ with topical anesthesia was chosen [17]. We did not
find in the literature any mention of using the SaCoVLM™ as a
conduit for bronchoscopy, esophagoscopy, and endobronchial ul-
trasound bronchoscopy. Nevertheless, a recent case report de-
scribes a fibreoptic bronchoscope insertion through the SaCoVLM™
to intubate a patient with a giant goiter [18].

Our case series has a few limitations. Thirty cases present a
limited sample of patients only and a larger group should be
investigated to further corroborate our findings. Also, only skilled
anesthesiologists were chosen to use this novel device. Neverthe-
less, we feel that even less skilled colleagues would benefit from it
and find it easy to use.

In conclusion, we have successfully used the SaCoVLM™ in four
different scenarios and suggest that it may be a versatile device
with multiple possible uses.

Funding acknowledgment

This manuscript was funded by the Czech Ministry of Health,
grant number MZCZ-DRO-VFN64165.

Ethics Committee approval and informed consent

The study protocol and data collection procedure were
approved by the Ethical Committee of General University Hospital
(No. 26/22 S-1V, 4/3/2022, head: dr. Zbynek Sklenar).

CRediT authorship contribution statement

Jakub Werner: Writing — original draft, Formal analysis, Data
curation, Conceptualization. Jan Bruthans: Writing — review &
editing, Writing — original draft, Resources, Methodology, Investi-
gation, Formal analysis, Data curation, Conceptualization. Martin
Lukes: Methodology, Data curation. Katka ToSenovska: Investi-
gation. Eliska Vobrubova: Writing — review & editing, Investiga-
tion. Pavel Michalek: Writing — review & editing, Resources,
Methodology, Investigation, Formal analysis, Data curation,
Conceptualization.

Declaration of competing interest

The authors declare the following financial interests/personal
relationships which may be considered as potential competing
interests: P.M. has lectured for several companies manufacturing
airway devices—Intersurgical Ltd. (Wokingham, UK), AMBU Ltd. (St
Ives, UK), and Intavent Orthofix Ltd. (Maidenhead, UK). P.M. is also a



J. Werner, J. Bruthans, M. Lukes et al.

member of the Editorial Board of the Trends in Anesthesia and
Critical Care. JW,, ].B,, M.L,, K.T,, E.V. do not declare any conflict of
interest.

References

(1

2

3

[4

(5

[6

17

(8]

N.M. Woodall, T.M. Cook, National census of airway management techniques
used for anaesthesia in the UK: first phase of the Fourth National Audit Project
at the Royal College of Anaesthetists, Br. ]J. Anaesth. 106 (2011) 266—271,
https://doi.org/10.1093/bja/aeq339.

D.M. Miller, A Proposed Classification and Scoring System for Supraglottic
Sealing Airways: A Brief Review, vols. 1553—9, Anesthesia & Analgesia, 2004,
https://doi.org/10.1213/01.ANE.0000134798.00069.2B.

T. Cook, B. Howes, Supraglottic airway devices: recent ad vances, Cont. Educ.
Anaesth. Crit. Care Pain 11 (2011) 56—61, https://doi.org/10.1093/bjaceaccp/
mkq058.

P. Michalek, W. Donaldson, L. Theiler, The use of the i-gel in anaesthesia —
facts and fiction in 2013, Trends in Anaesthesia and Critical Care 3 (2013)
246—251, https://doi.org/10.1016/j.tacc.2013.06.002.

0. Klementova, T.K. Bhoday, ]J. Werner, AM. Lopez, W. Donaldson,
E. Lichnovsky, et al., Evaluation of the insertion parameters and complications
of the i-gel Plus airway device for maintaining patent airway during planned
procedures under general anaesthesia: a protocol for a prospective multi-
centre cohort study, BMJ Open 11 (2021), e053215, https://doi.org/10.1136/
bmjopen-2021-053215.

R.L. Campbell, C. Biddle, N. Assudmi, J.R. Campbell, M. Hotchkiss, Fiberoptic
assessment of laryngeal mask airway placement: blind insertion versus direct
visual epiglottoscopy, J. Oral Maxillofac. Surg. 62 (2004) 1108—1113, https://
doi.org/10.1016/j.joms.2003.10.014.

B. Sharma, C. Sahai, J. Sood, Extraglottic airway devices: technology update,
MD 10 (2017) 189—205, https://doi.org/10.2147/MDER.S110186.

A.AJ. Van Zundert, CM. Kumar, T.CR.V. Van Zundert, S.P. Gatt, ].J. Pandit, The
case for a 3rd generation supraglottic airway device facilitating direct vision
placement, J. Clin. Monit. Comput. 35 (2021) 217—224, https://doi.org/
10.1007/s10877-020-00537-4.

[9]

[10]

[11]

Trends in Anaesthesia and Critical Care 50 (2023) 101264

C. Yan, Y. Zhang, Y. Chen, Z. Qv, M. Zuo, To compare the influence of blind
insertion and up-down optimized glottic exposure manoeuvre on oropha-
ryngeal leak pressure using SaCoVLM™ video laryngeal mask among patients
undergoing general anesthesia, J. Clin. Monit. Comput. (2022), https://doi.org/
10.1007/s10877-022-00930-1.

F. McAleavey, P. Michalek, Aura-iTM laryngeal mask as a conduit for elective
fibreoptic intubation, Anaesthesia 65 (2010) 1151, https://doi.org/10.1111/
j.1365-2044.2010.06528 x.

C. Yan, Y. Zhang, Y. Chen, Z. Qv, M. Zuo, Comparison of SaCoVLM™ video
laryngeal mask-guided intubation and i-gel combined with flexible
bronchoscopy-guided intubation in airway management during general
anesthesia: a non-inferiority study, BMC Anesthesiol. 22 (2022) 302, https://
doi.org/10.1186/s12871-022-01843-x.

[12] J. Matek, F. Kolek, O. Klementova, P. Michalek, T. Vymazal, Optical devices in

[13]

[14]

tracheal intubation—state of the art in 2020, Diagnostics 11 (2021) 575,
https://doi.org/10.3390/diagnostics11030575.

T.C.R.V. Van Zundert, S.P. Gatt, A.AJ. Van Zundert, Videolaryngeal mask airway
— a new monitor in airway management, J. Clin. Monit. Comput. (2023),
https://doi.org/10.1007/s10877-022-00926-x.

A. Vasconcelos Pereira, A.V. Simoes, L. Rego, ].G. Pereira, New technologies in
airway management: a review, Medicine 101 (2022), e32084, https://doi.org/
10.1097/MD.0000000000032084.

[15] J. Zhi, F-X. Yan, L-X. Wei, D. Yang, X.-M. Deng, Intubation using video

[16]

[17]

laryngeal mask airway SaCoVLM and laryngeal mask airway Ambu® Aura-i in
anesthetized children with microtia: a randomized controlled study, J. Clin.
Monit. Comput. (2022), https://doi.org/10.1007/s10877-022-00949-4.

C. Yan, Y. Chen, P. Sun, Z. Qv, M. Zuo, Preliminary evaluation of SaCoVLM™
video laryngeal mask airway in airway management for general anesthesia,
BMC Anesthesiol. 22 (2022) 3, https://doi.org/10.1186/s12871-021-01541-0.
Y. Sun, L. Huang, L. Xu, M. Zhang, Y. Guo, Y. Wang, The application of a
SaCoVLMTM visual intubation laryngeal mask for the management of difficult
airways in morbidly obese patients: case report, Front. Med. 8 (2021), 763103,
https://doi.org/10.3389/fmed.2021.763103.

[18] J. Cui, Z.-Q. Tan, K.-Z. Wang, X.-L. Tian, X.-X. Chen, Clinical application of

fiberoptic bronchoscope combined with visual laryngeal mask awake tracheal
intubation technique: a case report, Am J Transl Res 15 (2023) 1462—1468.


https://doi.org/10.1093/bja/aeq339
https://doi.org/10.1213/01.ANE.0000134798.00069.2B
https://doi.org/10.1093/bjaceaccp/mkq058
https://doi.org/10.1093/bjaceaccp/mkq058
https://doi.org/10.1016/j.tacc.2013.06.002
https://doi.org/10.1136/bmjopen-2021-053215
https://doi.org/10.1136/bmjopen-2021-053215
https://doi.org/10.1016/j.joms.2003.10.014
https://doi.org/10.1016/j.joms.2003.10.014
https://doi.org/10.2147/MDER.S110186
https://doi.org/10.1007/s10877-020-00537-4
https://doi.org/10.1007/s10877-020-00537-4
https://doi.org/10.1007/s10877-022-00930-1
https://doi.org/10.1007/s10877-022-00930-1
https://doi.org/10.1111/j.1365-2044.2010.06528.x
https://doi.org/10.1111/j.1365-2044.2010.06528.x
https://doi.org/10.1186/s12871-022-01843-x
https://doi.org/10.1186/s12871-022-01843-x
https://doi.org/10.3390/diagnostics11030575
https://doi.org/10.1007/s10877-022-00926-x
https://doi.org/10.1097/MD.0000000000032084
https://doi.org/10.1097/MD.0000000000032084
https://doi.org/10.1007/s10877-022-00949-4
https://doi.org/10.1186/s12871-021-01541-0
https://doi.org/10.3389/fmed.2021.763103
http://refhub.elsevier.com/S2210-8440(23)00129-6/sref18
http://refhub.elsevier.com/S2210-8440(23)00129-6/sref18
http://refhub.elsevier.com/S2210-8440(23)00129-6/sref18
http://refhub.elsevier.com/S2210-8440(23)00129-6/sref18

	Using the SaCo video Laryngeal mask airway in four different scenarios – Case series
	1. Introduction
	2. Methods
	3. Results
	4. Discussion and conclusion
	Funding acknowledgment
	Ethics Committee approval and informed consent
	CRediT authorship contribution statement
	Declaration of competing interest
	References


