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a b s t r a c t

Intraoperative neuromonitoring of the recurrent laryngeal nerve (RLN) is becoming the standard of care
in surgeries of the brainstem, skull base, thyroid, and parathyroid with the potential risk for RLN damage.
The Neural Integrity Monitor (NIM) endotracheal tube is a specialized tube that utilizes electromyog-
raphy (EMG) for identifying the RLN intraoperatively. Vocal cords movement (if the touched structure is a
nerve) is captured and shown on a monitor visually with a distinctive sound to alert the team. We
describe a case of recurrent thyroid papillary carcinoma who needed surgical intervention for the third
time, in which a NIM tube was used. After careful troubleshooting and failure to solve the issue, the
artefacts were attributed to the patient's dental retainers (braces). The surgery was aborted. Subse-
quently, several tests were done on dental models with and without braces using the very NIM tube used
on the patient. Our tests showed no difference in artefacts, suggesting a faulty NIM tube. However, no
research, evidence, or manufacturer recommendations exist related to the use of the NIM ETT with
dental retainers. There is no evidence suggesting signal interference due to metal braces. The surgery was
carried out uneventfully on a subsequent day with a new NIM tube.
© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Vocal cord paresis or paralysis due to iatrogenic injury of the
recurrent laryngeal nerve (RLN) is a major problem in thyroid and
parathyroid surgeries, as well as some other head and neck sur-
geries, with an incidence between 1.5 and 14%, despite many
techniques and tools introduced to prevent it [1]. The injuries may
be transient, can last up to 6 months after injury, or permanent.
Permanent RLN injuries are fortunately rare (1.1%) [2]. Intra-
operative neuromonitoring of the RLN is advised during thyroid
ndotracheal tube; NIM ETT:,
ural Integrity Monitor; RLN:,
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surgeries, especially complicated re-do cases with adhesions and
distorted anatomy of the neck. NIM tubes can help localize and
identify the RLN and to predict the outcome of vocal cord function
after resection of the thyroid [3].
2. Case presentation

Our patient was a 44-year-old lady, with a past history of
papillary thyroid carcinoma, the classic variant. She had a total
thyroidectomy in 2015 followed by radioactive iodine ablative
therapy. In early 2021, a suspicious lesion was found in the neck,
which was thought to be a lymph node. After a multidisciplinary
team meeting, was to do a right-side neck dissection to excise the
nodal tissues. In late 2021, she had another recurrence detected and
she went again for surgery, this time bilateral neck dissection. Due
to the complexity of surgical history and multiple procedures done,
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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and the nature of the patient's profession, the surgical team
decided to use NIM ETT to guide their dissection. The patient was
intubated with a size 7.0 mm NIM ETT and properly fixed (Fig. 1: a).
When the time came to use it, the monitor showed artefacts (Fig. 1:
b). Tube connections were checked but the artefacts persisted. A
new monitor was connected to the tube, however, the artefacts
were not resolved and therefore another NIM ETT from the same
batch was inserted but the artefacts were still present. For example:
A new monitor was connected to the tube, however, the artefacts
were not resolved and therefore another NIM ETT from the same
batch was inserted but the artefacts were still present.As the pa-
tient had metal braces, the team thought this might be causing
interference. The team decided to abort the procedure, and the
patient was advised to remove the retainer if feasible. The tube that
was used (ETT-1) was retained, disinfected, and tested to find out
what caused the artefacts. Several tests were done on ETT-1 using
dental models with and without braces and all of them showed the
same artefacts (Fig. 1: c and d). After counselling the patient, she
agreed to go for surgery. The last procedure was done using NIM
ETT from another batch, and it went smoothly. On another occasion,
we had a different patient for a surgical procedure using NIM ETT
from another batch but the same manufacturer with her braces on.
None of the artefacts describedwas present, which again proves the
hypothesis that braces do not interfere with signals of NIM ETT.
3. Discussion

The EMG NIM endotracheal system is an ETT used to identify
and facilitate the protection of the RLN during surgeries [4]. Vocal
cords movement is captured and shown on a monitor visually with
a distinctive sound to alert the team [5]. Although there is insuffi-
cient evidence supporting the routine use of NIM tubes [6], many
Fig. 1. Figure 1: a) shows the NIM ETT fixed in its position with dental braces. b) NIMmonitor
without dental braces.
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surgeons still consider it, especially in recurrent re-do cases, as it
enables quick and reliable nerve identification [7]. Visual identifi-
cation and careful dissection remain the standard technique to
prevent RLN injury for this challenging procedure [6]. The system of
ETTebased surface electrodes is popular 3. The anaesthesiologist
should be familiar with the proper positioning of this ETT, as this
contributes largely to its function [8,9]. This unique ETT must be
positioned so that it’s the sensor is appropriately placed between
the vocal cords to get the best andmaximum signal [9]. Malposition
remains to be the main cause of NIM ETT dysfunction [10e12]. The
signal detected at the level of vocal cords like all biological signals is
subject to interference. As our patient was having dental braces in
situ during neuromonitoring, interference had to be excluded.
However, no research, evidence, or manufacturer recommenda-
tions regarding using the NIM ETT with dental retainers, nor sug-
gesting signal interference due to metal braces. The serial testing of
the tube used on the patient against dental models with and
without braces verified the fact that vigilance must be exercised at
all times and equipment check is of paramount importance. In our
patient, the surgery was not cancelled after induction of anaes-
thesia, but rather after incision and dissection to the point the team
needed feedback fromNIM ETT. This had a huge negative impact on
the patient as she got a fresh scar with zero outcome. It is a matter
of debate whether the use of NIM ETT would add benefits that
warrant such cancellation in case of malfunction, but from our
team's experience having a NIM ETT on board made a great impact
on postoperative results of our patients. In some other centres that
might not be familiar with the tube, it might be accepted to
continue the surgery even if the tube is malfunctioning as they will
simply discard the feedback and will depend on the visual identi-
fication, but this defies the idea of having such an expensive in-
strument in the first place. The recall of this exact batch of defective
with artifacts. c and d) show experiment to test the effect of retainer in another patient
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NIM ETTs was done by the manufacturer from other centres but
was not communicated with us before using this batch. This again
highlights the paramount importance of instrument checks.

4. Conclusion

The artefacts witnessed by our teamwere extensively studied to
eliminate any patient factors (braces) or positioning technique in-
fluence. We would like to further highlight the importance of
rigorous equipment checks prior to the conduct of anaesthesia to
decrease morbidity and mortality.
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