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Type | thyroplasty; Background: The role of type | thyroplasty (TIP) is well established as the treatment for glottal
Anesthetic insufficiency due to vocal fold paralysis, but the ideal anesthetic management for this pro-
management; cedure is still largely debated. We present the case of a novel anesthetic approach for TIP
Cervical plexus block; using combined intermediate and superficial Cervical Plexus Block (CPB) and intermittent mild
Case report sedation analgesia.

Case report: A51-year-old presenting with left vocal fold paralysis and obstructive sleep apnea
was scheduled for TIP. An ultrasound-guided intermediate CPB was performed using the posterior
approach, and 15 mL of ropivacaine 0.5% were injected in the posterior cervical space between
the sternocleidomastoid muscle and the prevertebral fascia. Then, for the superficial CPB, a
total of 10 mL 0.5% ropivacaine was injected subcutaneously, adjacently to the posterior border
of the sternocleidomastoid muscle, without penetrating the investing fascia An intermittent
sedation analgesia with a target-controlled infusion of remifentanyl (target 0.5ng.mL") was
used to facilitate prosthesis insertion and the fiberoptic laryngoscopy. This technique offered a
safe anesthetic airway and good operating conditions for the surgeon, as well as feasible voice
monitoring and optimal patient comfort.

Conclusion: The use of a regional technique is a promising method for the anesthetic manage-
ment in TIP, especially in patients with compromised airway.

© 2020 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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PALAVRAS-CHAVE
Tireoplastia tipo [;
Manejo anestésico;
Bloqueio do plexo
cervical;

Relato de caso

Bloqueio do plexo cervical como técnica anestésica alternativa para tireoplastia tipo
I: relato de caso

Resumo

Introducdo: O papel da tireoplastia tipo | (TPI) esta bem estabelecido no tratamento de insufi-
ciéncia glotica apos a paralisia das pregas vocais, mas o manejo anestésico ideal para a TPl ainda
€ controverso. Descrevemos uma nova técnica anestésica para a TPl usando o Bloqueio do Plexo
Cervical (BPC) superficial e o BPC intermediario associados, em presenca de analgo-sedacao leve
e intermitente.

Relato de caso: Paciente de 51 anos de idade com paralisia da prega vocal esquerda e apneia
obstrutiva do sono foi agendada para TPI. BPC intermediario guiado por ultrassom foi realizado
usando acesso posterior, e 15mL de ropivacaina a 0,5% foram injetados no espaco cervical
posterior entre o musculo esternocleidomastoideo e a fascia prevertebral. A seguir, para o BPC
superficial, 10 mL de ropivacaina a 0,5% foram injetados na regiao subcutanea adjacente a borda
posterior do musculo esternocleidomastoideo, sem transfixar a fascia de revestimento. Analgo-
sedacdo intermitente com infusdo alvo-controlada de remifentanil (alvo de 0,5ng.mL") foi
usada para facilitar a insercao da protese e a laringoscopia com fibra ética. A técnica ofereceu
via aérea segura durante a anestesia, boa condicdo para o cirurgiao, possibilidade de monitorar
a voz, além de 6timo comforto a paciente.

Conclusdes: O uso de anestesia regional é uma técnica promissora para o cuidado anestésico
durante a TPI, especialmente em pacientes com via aérea comprometida.

© 2020 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Patients afflicted by Unilateral Vocal Fold Paralysis (UVFP)
often present with dysphonia, dysphagia and aspiration sec-
ondary to glottal insufficiency. Type | thyroplasty (TIP) is
a surgical procedure performed to improve the voice and
swallowing ability by medializing the paralyzed vocal fold
with a permanent implant. Since its introduction in the
1970s, TIP was typically performed under local anesthesia
with sedation analgesia, because intraoperative vocalization
is required for the assessment of surgical repair." How-
ever, it is not uncommon to encounter scenarios where an
adequate depth of anesthesia is difficult to achieve; in cer-
tain situations such as morbid obesity or Obstructive Sleep
Apnea (0OSA), a slight increase in sedation might cause air-
way obstruction. Moreover, sedation exerts an important
influence on voice quality and was reported to significan-
tly reduce voice testing reliability during TIP.2 Therefore,
it would be interesting to maximize the efficacy of local
anesthesia while reducing sedation periods during TIP.

Regional anesthesia using Cervical Plexus Block (CPB) is
largely used in cervical surgery such as carotid or thyroid
surgery.? In this report, we extend the application of CPB by
describing the anesthetic management of TIP with combined
intermediated and superficial CBP and mild sedation anal-
gesia. We obtained written informed patient consent and
Ethical Review Committee approval for this case publica-
tion.

Case presentation

A 51-year-old female (weight 70kg; height 161cm) pre-
sented with left UVFP following recurrent laryngeal nerve

injury during total thyroidectomy. Over the years, she under-
went speech rehabilitation and injection laryngoplasty with
insufficient results. She was therefore scheduled for TIP with
Montgomery implant. Her past medical record included gas-
troesophageal reflux disease and OSA being treated with
Continuous Positive Airway Pressure (CPAP). Physical eval-
uation showed moderate hoarsness with no episodes of
dysphagia or laryngeal dyspnea. Her medication included
esomeprazole and levothyroxine. Preoperative fiberoptic
examination revealed a left UVFP with a moderate glot-
tal gap. Given the history of OSA, we opted for regional
anesthesia with minimal or no sedation.

During the preanesthetic evaluation, the patient was
informed about the anesthetic and surgical steps, partic-
ularly the CPB, the use of fiberoptic endoscopy through the
nose, and her being awake during the entire surgery. She
was instructed to try to remain calm and immobile and to
avoid unnecessary coughing and swallowing. No premedica-
tion was administered preoperatively with the exception of
paracetamol 1000 mg.

Intraoperative monitoring included electrocardiogram,
noninvasive blood pressure, oxygen saturation, end-tidal
carbon dioxide, and bispectral index. In the operating room,
the patient received dual antiemetic prophylaxis with dex-
amethasone 8 mg and ondansetron 4mg, and cefazoline 2g
as antibiotic prophylaxis. Nasal mucosa was topicalised with
xylometazoline (nasal decongestant) followed by 10% lido-
caine spray. Oxygen was delivered via a nasal canula at
4L.min",

An ultrasound-guided intermediate CBP was performed
using the posterior approach. Using a 12 MHz linear probe
and a 22G x 2’’ insulated needle (Stimuplex A; B. Braun,
Germany), 15mL of ropivacaine 0.5% were injected in the
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posterior cervical space (between the sternocleidomastoid
muscle and the prevertebral fascia) as described by Choquet
et al.* (Fig. 1). Then, for the superficial CPB, the needle
was inserted subcutaneously adjacent to the posterior bor-
der of the sternocleidomastoid muscle, without penetrating
the investing cervical fascia (Fig. 2). A total of 10 mL 0.5%
ropivacaine was injected subcutaneously in a cephalad and
caudal direction.

After assessing the CPB efficacy based on the absence of
cold sensations, a TIP was performed using the Montgomery
Thyroplasty Implant system (Boston Medical Products, USA).
The surgical technique was followed as described in previ-
ous reports.® Horizontal incision was made at the level of
the mid portion of the thyroid cartilage, and a subplatysmal
flap was elevated until the level of the hyo-thyroid mem-
brane superiorly and the cricoid cartilage inferiorly. Up to
this moment, the patient was completely awake without any
discomfort. A sedation analgesia with a Target-Controlled
Infusion (TCl) of remifentanyl was then initiated (target
0.5ng.mL") to facilitate subsequent surgical steps and the
fiberoptic laryngoscopy that will follow. The prelaryngeal
muscles were reflected laterlly. A window was created in
the antero-inferior portion of the thyroid cartilage using a
small drill. Decision on the appropriate prothesis size was
made based on the intraoperative assessement of the qual-
ity of the patient’s voice and the laryngoscopic apperence
of the medialized vocal fold. After prothesis placement,
the remifentanyl infusion was stopped and the wound was
sutured over a small drain.

After one hour of observation in the postanesthesia care
unit, the patient was returned to the ward uneventfully.
Postoperatively, she ingested water 6 hours after the oper-
ation and started solid diet gradually from day 1 onwards.
She was discharged on day 2 with significant improvement
in her voice and no complications.

Discussion

The role of TIP is well established in the treatment of
glottal insufficiency due to vocal fold paralysis. How-
ever, the ideal anesthetic management for this procedure
is still largely debated. Several anesthetic techniques

Carotid sheet fascia

Sternocleidomastoid muscle

The platysma

General investing layer
of deep cervical fascia

Prevertebral layer
of deep cervical fascia

Figure 2

Figure 1 (A) Transverse ultrasound images of the lateral cer-
vical area at the C4 level: the posterior cervical space is located
between the posterior border of the sternocleidomastoid mus-
cle (red arrows) and the prevertebral fascia (white arrows).
(B) Ultrasound-guided intermediate cervical plexus block: the
needle is located in the posterior cervical space; the local
anesthetic solution spreads towards the carotid sheath (yellow
dashed line). CA, Carotid Artery; IJV, Internal Jugular vein; LA,
Local Anesthetic; LC, Longus Colli; SCM, Sternocleidomastoid
Muscle.

Schematic depiction of the three target areas of Cervical Plexus Blocks (CPB) at the C4 level. (A) The target area for

superficial CPB is subcutaneous tissue around the midportion of posterior border of the Sternocleidomastoid Muscle (SCM). (B) The
target area for intermediate CPB is located between the SCM muscle and the prevertebral fascia. (C) The target area for deep CPB
is located between the prevertebral fascia and the target transverse process.
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have been described. They include local anesthesia alone
or with sedation,” general anesthesia using laryngeal
mask airway,®® and general anesthesia with endotracheal
intubation.’ Each of these techniques has its advantages and
disadvantages.

Local anesthesia

Local anesthesia ensures patients’ cooperation, which is
necessary for intraoperative voice assessment.' However,
the analgesia provided is sometimes insufficient, which
requires supplemental infiltrations of local anesthetics dur-
ing tissue dissection, making the patients anxious. Moreover,
the procedure may last two to three hours, rendering the
patients restless and uncomfortable. The adjunction of
sedation promotes anxiolysis and a better surgical field. But
the adequate plane of anesthesia can be difficult to achieve
especially in patients with obstructive sleep apnea, chronic
obstructive pulmonary disease, severe asthma, and obesity,
leading to reduced airway muscles tone, obstructive breath-
ing, and hypoxemia. Sedation also decreases voice testing
reliability during TIP, which might explain some thyroplasty
failures due to choosing an incorrect implant size.?

General anesthesia

Anesthetic problems also arise during general anesthesia.
The intraoperative voice testing becomes impossible, and
the decision on optimum prosthesis size and placement is
based solely on continuous fiberoptic visualization of the
vocal cords, creating a potential challenge on shared air-
ways. If a tracheal tube is used, the view of the vocal cords
becomes limited. Furthermore, the use of laryngeal mask for
procedures with arytenoid adduction may not be suitable,
as it makes surgical exposure more difficult. In this context,
Stow et al. suggested temporarily deflating the laryngeal
mask for better exposure.®

Sequential anesthesia

Considering all the above, some teams have proposed a
sequential anesthesia where surgical dissection is done
under general anesthesia, allowing patients immobility and
suppression of laryngeal responses to surgical manipulation,
followed by a period of awake sedation for vocalization.'®!"
However, smooth emergence from general anesthesia to
sedation without coughing or bucking was not always guar-
anteed.

Cervical plexus block

CPBs are largely used in cervical surgery such as carotid or
thyroid surgery.® The cervical plexus (C2-C4) is responsible
for the sensory innervation of the anterior cervical skin, the
subcutaneous tissues and the extrinsic laryngeal muscles as
well as the sternocleidomastoid muscle. A CPB at the inter-
mediate level, coupled with a complementary superficial
CPB (Fig. 2), can block all four cutaneous branches as well as
the sensory and motor branches of the cervical plexus, pro-
viding adequate anesthesia for neck surgeries that involve

manipulation of the cervical skin and the underlying cervical
muscles.? It is more effective than the superficial CPB alone,
and provides a more complete anesthesia that is comparable
to the deep CPB, but with fewer side effects.

To our knowledge, this is the first report on the use
of combined intermediate and superficial CPB for TIP
surgery. Suresh et al. reported a case for vocal cord surgery
in an awake pediatric patient using a superficial CPB."
Their patient was, however, sedated with intravenous (IV)
midazolam (2mg), IV fentanyl (25 ng) and a propofol infu-
sion (70 pg-kg' min'). As mentioned before, such sedation
could affect intraoperative phonation’ and cause airway
obstruction. In the present case, combining intermediate
and superficial CPB offered optimal patient comfort and
excellent surgical conditions from the skin incision to the
skeletonization of the thyroid cartilage. The need of pro-
longed sedation periods was nullified, and the use of mild
sedation analgesia was restrained to stages that might
induce some discomfort, such as the fiberoptic laryngoscopy
or final prosthesis insertion.

Complications associated with CPBs include systemic
toxicity from injection of local anesthetics into the ver-
tebral artery or the external or internal jugular veins,
phrenic nerve palsy, temporary Horner’s syndrome, hoarse-
ness from Recurrent Laryngeal Nerve (RLN) paralysis and
airway obstruction in case of a concomitant contralat-
eral RLN paralysis. However, these safety issues are mostly
related to deep CPBs.® Moreover, dysphonia due to ipsilat-
eral blockade of RLN after an intermediate CPB is usually
rare (2.4%),"* not clinically significant, and unlikely to affect
the intraoperative voice quality during TIP since the RLN is
already paralyzed.

Conclusion

This technique provides a safe anesthetic airway and good
operating conditions for the surgeon, as well as feasible
voice monitoring and optimal patient comfort. Thus, we
believe that combined intermediate and superficial CPB with
minimal sedation analgesia is a promising method for the
anesthetic management in TIP, especially in patients with
compromised airway.

Ethical standards
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and Ethical Review Committee approval were obtained
before writing the case report.
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