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Surgical access to the distal cervical segment of the internal
carotid artery and to a high carotid bifurcation - integrative
literature review and protocol proposal

Acesso cirurgico ao segmento cervical distal da artéria cardtida interna e a bifurcagéo
carotidea alta — revisdo integrativa da literatura e proposta de protocolo

Nicolau Conte Neto' (9, Thais Tapajés Gongalves?, Clarina Louis?, Jonas Ikikame?,
Adenauer Marinho de Oliveira Goes Junior’

Abstract

Several different maneuvers have been described for obtaining access to the distal cervical segment of the internal
carotid artery or to a high carotid bifurcation. However there are different approaches to systematization of these
techniques. The objective of this study is to review the techniques described and propose a practical protocol to
support selection of the most appropriate technique for each case. The review is based on the results of database
searches on PubMed Central, the Virtual Health Library (BVSalud), and SciELO for articles on the subject published
in English or Portuguese from 1980 to 2021. Among the different maneuvers described, it appears reasonable that
the first two steps should be to obtain access at the sternocleidomastoid muscle, followed by section or retraction of
the digastric muscle posterior belly. If needed, temporary unilateral mandibular subluxation is an additional resource
that is preferable to division of the styloid apparatus process, because of its lesser potential for morbidity. Even wider
exposure can be obtained using mandibular osteotomies.

Keywords: internal carotid artery; carotid artery diseases; mandibular osteotomy; temporomandibular joint.

Resumo

Diversas manobras ja foram descritas para 0 acesso ao segmento distal cervical da artéria carotida interna ou a bifurcagéo
carotidea alta; entretanto, ha divergéncias na sistematizagdo dessas técnicas. O objetivo deste estudo é revisar as técnicas
descritas e propor um protocolo pratico que auxilie na sele¢do da técnica mais adequada para cada caso. Para isso, foi
realizada uma busca nas bases de dados PubMed Central, Biblioteca Virtual em Salide e SciELO por artigos sobre o
tema, em lingua inglesa ou portuguesa, publicados entre os anos de 1980 e 2021. Entre as manobras descritas, parece
razoavel que as duas etapas iniciais sejam a abordagem ao musculo esternocleidomastoideo, seguida pela secgao/
retragao do ventre posterior do musculo digastrico. Caso necessario, a subluxagdo mandibular temporaria unilateral é
um recurso adicional e preferivel a divisdo do aparato estiloide, devido ao menor potencial de morbidade. Exposi¢oes
ainda mais amplas podem ser obtidas com as osteotomias mandibulares.Por favor, envie-nos o Resumo estruturado.

Palavras-chave: artéria carotida interna; doencas das artérias carotidas; osteotomia mandibular; articulagdo
temporomandibular.
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INTRODUCTION

Surgical exposure of a high carotid bifurcation
(HCB) or the distal cervical segment of the internal
carotid artery (DCSICA) is challenging because of the
anatomic limitations to access and the increased risk of
vascular and neurological injuries. The difficulties can
be even greater after traumatism, because of profuse
hemorrhage and/or pulsating/expanding hematoma,
in which cases rapid access is relevant to prognosis.'?

Interventions involving the DCSICA or HCB can
be performed using endovascular techniques and/or
by open surgery. Occasionally, the procedure is not
conducted on the DCSICA, but it is nevertheless
necessary to expose it. The most common indications
include aneurysms, tumors, atherosclerotic stenosis,
and traumatisms to zone III of the neck.? Regardless of
the indication, maintenance of internal carotid artery
(ICA) patency is always to be preferred, because it
reduces the risk of neurological deficits. However,
the limitations to access to the DCSICA or an HCB
considerably increase the number of ICA ligations.!?

Several different maneuvers for exposure of the
DCSICA or an HCB have been described with the
objective of reducing the difficulties and risks involved.
Anterolateral approaches are most frequent, encompassing
section/retraction of the sternocleidomastoid (SCM)
muscle and the digastric muscle posterior belly
(DMPB), division of the styloid apparatus (DSA),
mandibular subluxation, and osteotomies.>* In turn,
posterolateral approaches, such as mastoidectomy,
are less common and are normally reserved for when
there is involvement of the petrous portion of the ICA.°

Although some clinical®*® and experimental
studies®'* have proposed using a progressive sequence
of these techniques according to the need for additional
exposure of the DCSICA or an HCB, there are
disagreements with regard to the sequence of the
procedures. Moreover, these studies do not highlight
relevant practical issues, such as decision-making time,
the hospital resources needed, and surgeon expertise.

Unfortunately, none of the maneuvers described for
surgical exposure of the DCSICA or HCB is free from the
potential for complications and a lack of knowledge on
the part of the professionals who execute them increase
the morbidity of these procedures. The objective of this
study is to review the techniques that have been described
to date, collecting them in a single article and proposing
a practical protocol to support the choice of the most
appropriate technique for each case.

METHODS

An integrative literature review was conducted of
published studies indexed on the PubMed Central,
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SciELO, and Virtual Health Library (BVSalud)
databases. The following keywords were used:
internal carotid artery, distal, cervical, extracranial,
carotid bifurcation, high, open surgery, open approach,
exposure, access, subluxation, luxation, osteotomy,
mandibular, styloid, and digastric. These terms were
adapted to suit the language of the databases being
queried and combined using Boolean operators to
refine the searches.

Studies were selected according to the following
inclusion criteria: 1) clinical and experimental studies
that describe techniques used to expose the carotid; 2)
injuries involving the DCSICA or HCB; 3) published
from January 1980 to September 2021; and 4) written
in English or Portuguese. Publications were excluded
that 1) employed endovascular or hybrid approaches;
2) required exposure of the petrous portion of the ICA;
3) described exclusively posterolateral approaches;
or 4) for which the full text was unavailable.

Articles not selected for data tabulation were
nevertheless used as references for the discussion.
Additionally, Brazilian and international specialists were
contacted to request images from real cases, previously
presented/published material, and authorization to
use them for illustration in this study.

RESULTS

The initial searches using the keywords chosen
returned 3,162 articles (Figure 1). All duplicate
articles were removed and then the inclusion and
exclusion criteria were applied in all of the analytical
stages. The first stage comprised reading of titles and
abstracts, which resulted in selection of 80 articles and
the second stage comprised reading of the full texts
of articles for which they were available, resulting
in inclusion of 57 articles in the review. Nine of
these were experimental,”'* 47 were clinical studies
(case reports and series),*!>7 and one® was a clinical
and experimental study. The total sample included
101 specimens (cadaveric carotid arteries dissected)
and 480 patients (see Tables S1 and S2, available
online as a supplementary file), and the most frequent
indications for exposure of DCSICA or HCB were
stenosis due to atheromatosis and aneurysms (see
Table S2, available online as a supplementary file).

DISCUSSION

Surgical anatomy and anatomic variations

The cervical segment of the ICA starts at the
level of the bifurcation of the common carotid artery
(CCA) and ends at the level of the carotid foramen.
The bifurcation normally occurs at the level of C3/
C4, posterior to the superior margin of the thyroid
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SCIELO
n=34

Y

n=80

Citations selected after removal of
duplicates and reading of titles and abstracts

References excluded (23)

Y

Total number of
articles included
n=57

- No description of maneuvers

- No description of height of lesion

- Lesions unrelated to ICA

- Approach is to petrous segment of ICA

Figure 1. Flow diagram illustrating selection of articles. ICA: internal carotid artery.

cartilage.’® However, significant anatomic variations
have been described, including bifurcation at the levels
of T4 and C1.* By convention, the carotid bifurcation
is defined as “high” if it occurs cranial of C3/C4,
above the hyoid bone/thyroid cartilage’® or above
the Blaisdell line (a line traced between the tip of the
mastoid process and the angle of the mandible)*’ and
“low” if it occurs below these anatomic references.**

After the CCA bifurcation, the ICA follows an
ascending path within the carotid sheath, posteromedial
of the internal jugular vein and the vagus nerve, to
the carotid canal in the temporal bone.'*> There are
variations in the course the vessel takes along this
path, which can be classified into four categories:
straight (type 1), curved (type 2), kinking (type 3),
or loop (type 4).9°

For the purposes of surgical planning, it is relevant
to divide the cervical portion of the ICA into proximal
and distal segments. Several different anatomic
landmarks have been described as references for this
division, including the level at which the hypoglossal
nerve crosses the ICA, the Blaisdell line, and the
DMPB.** The proximal segment extends from the
CCA bifurcation to one of these landmarks and the
distal segment comprises the portion of the ICA from
these structures to the base of the skull.*%> Anatomic
structures related to approaches to the ICA are listed
in Table 1.

Preoperative assessment

In traumatism cases, decisions of relevance to
approaches to the ICA must take hemodynamic stability
and concomitant injuries into consideration.*? In patients
who need immediate interventions, the surgeon can
anticipate a need to enlarge exposure on the basis
of certain criteria, such as gunshot wounds and/or

injuries between the angle of the mandible and the
base of the skull (cervical zone III). In contrast, in
stable patients with no signs of ischemia, assessment
with angiotomography is relevant and helpful for
planning surgery.’!3

Considerations relating to airways and
patient positioning

After establishment of the airway (AW), the patient
is placed in a supine position, arms along the body,
and with hyperextension and contralateral rotation
of the neck, facilitating more distal dissection of
the ICA. 213463 However, excessive movements can
cause compression of the vertebral arteries or the
contralateral carotid,* in addition to making SCM
muscle retraction difficult because of increased muscle
tension and restricting the mobility of the CCA and
the carotid bifurcation.%

Surgical AW and nasotracheal intubation (NTT)
increase the number of possible techniques for
exposure of the DCSICA or an HCB, making temporary
mandibular subluxation (TMS) a viable option. If oral
endotracheal intubation (OEI) is needed, TMS is only
possible if the patient is edentulous or has lost several
teeth. An alternative option is submental conversion
of the oral endotracheal tube (OET) (Figure 2); but
this maneuver increases total operating time by about
15 minutes.

It should be noted that simply maintaining the oral
cavity closed after NTI does not increase the exposure
afforded by the ICA access.®® However, combining
NTI with superior traction of the maxilomandibular
complex (the chin-up position), using adhesive tape or
other devices, is one strategy that has been described
to increase exposure of the ICA,*¢® although it is
unnecessary if TMS is performed.
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Table 1. Principal structures found in the topography of access to the internal carotid artery.*'¢?

Structure

Anatomic landmarks

Repercussions of injury

Nerve V, (trigeminal/
mandibular ramus)

Nerve VII
(facial)

Nerve IX
(glossopharyngeal)

Nerve X
(vagus)

Nerve XI
(accessory)

Nerve Xl
(hypoglossal)

Common carotid artery

External carotid artery

Internal carotid artery

Internal jugular vein

External jugular vein

Emerges from the skull through the foramen ovale.
Its downward path accompanies the inferior alveolar
artery, medial to the mandibular ramus.

It continues deep to the lateral pterygoid muscle
and then between the sphenomandibular ligament
and the ramus of the mandible to the mandibular
foramen.

Emerges from the base of the skull at the stylomastoid
foramen.

It runs at the same depth or slightly deeper than the
superior margin of the digastric muscle posterior
belly.

It is accompanied by the stylomastoid artery.

It has a relationship with the tympanomastoid fissure,
which is from 7 to 15 mm lateral to the exit of the VII
cranial nerve at the stylomastoid foramen.

It emerges from the skull at the jugular foramen.

It runs medial of the styloid process and lateral of
the stylopharyngeus muscle and the internal carotid
artery.

It continues caudally posterior to the stylopharyngeus
muscle.

Anteriorly, it is located between the pharyngeal cons-
trictor muscles (superior and middle).

Emerges from the skull at the jugular foramen.
The superior portion runs posterior and medial to the
internal carotid artery.

The inferior portion runs between the common
carotid and internal jugular arteries.

Internal branch of superior laryngeal nerve: descends
to the thyrohyoid membrane, base of the tongue, epi-
glottic region, and mucous membrane of the larynx.
External branch of superior laryngeal nerve: runs
alongside the inferior pharyngeal constrictor to the
cricothyroid muscle.

Emerges from the skull at the jugular foramen.
Runs between the insertion of the digastric muscle
posterior belly into the mastoid process and the
sternocleidomastoid muscle.

Emerges from the skull at the hypoglossal foramen,
running along the inferior margin of the digastric
muscle posterior belly.

Right: branch of the brachiocephalic trunk.
Left: branch of the aortic arch.
Runs superior and posterior to the sternoclavicular
joint.
Normally bifurcates at the height of the superior
margin of the thyroid cartilage (C3/C4).

Runs in an anterosuperior direction, posterior to the
mandible and deep to the digastric muscle posterior
belly and stylohyoid muscle.

Runs cranially within the carotid sheath.
Anterior of the transverse processes of the superior
cervical vertebrae.

Located posterior of the internal carotid artery and
the glossopharyngeal, vagus, and accessory nerves
until it enters the carotid sheath.

Located internal of the sternocleidomastoid muscle.
Formed in the interior of the parotid gland.
Follows a descending path deep to the platysma mus-
cle and superficial to the sternocleidomastoid.

Paresthesia of the teeth of the mandible, the region of
the mentum, and the lower lip.

Facial paralysis.

Loss of sensitivity in the posterior third of the tongue;
reduced parotid gland secretion; Vernet syndrome;
Collet Sicard syndrome.

Paralysis of vocal cords and dysphagia (paralysis of
soft palate levator muscle and pharyngeal constrictor
muscles); Vernet syndrome; Collet Sicard syndrome.

Scapular winging and shoulder droop (paralysis of the
trapezius and sternocleidomastoid muscles); Vernet
syndrome; Collet Sicard syndrome.

Unilateral paralysis and atrophy of the tongue.
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Figure 2. Submental conversion of oral endotracheal intubation (OEl). (A) Patient on OEl; (B) Submental access; (C) Dissection

of the floor of the mouth; (D) Submental conversion of OEI.

Accesses and maneuvers used to approach
the ICA or an HCB

Access to the DCSICA or an HCB is the subject
of debates in the literature regarding the best
sequence of maneuvers to achieve progressively
distal exposure of the ICA. These maneuvers are
summarized in Tables S1 and S2 (available online
as a supplementary file).

First stage (conventional access): retraction of the
SCM muscle (for lesions up to the level of C2)

The first step to access the ICA/carotid bifurcation
consists of making skin incisions of varying dimensions
and extension, depending on the subsequent stages
of exposure that are planned. The majority of
authors describe a vertical incision starting at the
mastoid process and running parallel to the SCM
muscle’1,3,9—12,15,17,21,30,31,33,36,40,48,52,53 enabling exposure Of
the great auricular nerve, the mastoid process, and the
retromandibular fossa.!' Pre-auricular extensions are
also described,*** offering the advantage of facilitating
identification of the facial nerve. When mandibular
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osteotomies (MDO) are planned, incisions can be
extended along the submandibular and submental
regions and the lower lip.!21430.34.37.39.43

In addition to these structures, cutaneous branches
of the cervical plexus, such as the great auricular
nerve and the transverse cervical nerve, which run
deep until the fascia of the SCM muscle, may also be
injured during this access, causing paresthesia of the
earlobe and the anterior aspect of the neck.’

Next, the majority of authors recommend dissection
along the anterior (medial) margin of the SCM muscle
for 1atel‘a1 retraction.3,5—17,2],23,25—28,32—38,40,44—50,52—57 The
facial vein should be ligated and the hypoglossal
loop can be sectioned, exposing the entire cervical
portion of the CCA and a mean 0f 26.95 mm (varying
from 15 to 45 mm)’ of the proximal segment of the
ICA, equivalent to the level of the upper third of
C2 .23 However, dissections via posterior routes are
also described, such as the retrojugular access* and
via the retromandibular fossa.'’

It should be noted that it is possible to enlarge
exposure of the ICA with some variations of the
conventional technique, such as section/deinsertion
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of the SCM muscle at the level of the mastoid
process,”®!® followed by retraction®*3">! or use of a
Thompson retractor,** that enables vascular control
1 cm from the base of the skull.

Second stage: approach to the DMPB (for
additional exposure that does not pass the
superior margin of the C2)

After retraction/section/deinsertion of the SCM
muscle, it is recommended that the posterior aspect
of the parotid gland should be dissected in the region
of'the stylomastoid, where the temporoparietal fascia
is sectioned after identification and careful dissection
of the VII cranial nerve. This retroparotid dissection
does not yield additional exposure of the ICA, but
does provide a surgical field for access to the DMPB,
which is an important restriction to access to the
distal ICA®

After exposure of these structure, there are
differences between the recommendations contained
in published studies. While some authors recommend
only retracting the DMPB, the majority recommend
sectioning the DMPB (Tables S1 and S2, available
online as a supplementary file, and Figure 3), yielding
a mean increase of 12 to 14 mm additional distal
exposure of the ICA (compared to the conventional
access offered by retraction of the SCM muscle).>¢

It should be mentioned that it is possible to avoid
the DMPB by using the posterior cervical triangle
proposed by Sasaki et al.>! This process is executed

Access to the DCSICA and HCB — proposed protocol

via an incision along the posterior margin of the
SCM muscle, followed by longitudinal division
and retraction of the muscle to both sides, making it
possible to expose the region corresponding to the
C1 vertebral body.

During these stages, several neurovascular structures
are observed within the surgical field, including the
common facial vein; the XII cranial nerve, which
runs along the inferior margin of the DMPB; the XI
cranial nerve, which run between the insertion of the
DMPB into the mastoid process and the SCM muscle,
injury to which causes scapular winging and shoulder
droop; and the occipital artery, which is normally
ligated to increase exposure of the ICA and facilitate
dislocation of the XII cranial nerve.” An important
anatomic landmark for the accessory nerve (XI pair)
is its lateral point, located around 3 to 15 mm below
and to the side of the anterior border of the transverse
process of the atlas.” Additionally, medial dissection of
the ICA at this level can injure the superior laryngeal
nerve, causing dysphagia and dysphonia.

Third stage: TMS or DSA (for lesions up to the
level of the C2)

The next anatomic limitations to access to the ICA
or HCB involve the posterior mandibular region and
the styloid apparatus. From this point onwards, the
literature does not offer consensus on the sequence of
procedures for increasing distal exposure of the ICA
or HCB. It should be mentioned that the experimental

Figure 3. Surgical approach to a traumatic cold weapon injury in left cervical zone Ill. (A) Cervical hematoma, cutaneous plane
already sutured; (B) Access by sternocleidomastoid muscle retraction and division of the digastric muscle posterior belly, revealing
the common carotid artery (CCA) and proximal segment of the internal carotid artery (ICA). The distal segment of the ICA is not
exposed (broken line). Foley catheter controlling bleeding at the base of the skull; (C) Exposure of the distal segment of the ICA

(dotted line), distal ICA stump is clamped.

Conte Neto et al. J Vasc Bras. 2022;21:¢20210193. https://doi.org/10.1590/1677-5449.202101932 6/17



studies were conducted with cadavers, exclusively
evaluating the degree of exposure achieved by each
maneuver and ignoring relevant factors such as the
type of AW provision, the time taken for decision-
making, the hospital resources available, and the
expertise of the surgeon.

Some experimental studies recommend performing
DSA as the next stage,>”*!? yielding additional
exposure of 10 to 15 mm;> performing TMS only
if necessary and yielding additional exposure of
approximately 8 mm.’ However, in another cadaveric
study, Mock et al.® described performing TMS before
DSA, yielding approximately 20 mm of additional
exposure of the ICA after division of the DMPB.
If necessary, DSA should be performed afterwards,
yielding a further 3 mm of exposure.

Analyzing aspects inherent to TMS and DSA
critically, we conclude that if TMS is possible, it
should be the chosen option because of the speed
and relative technical simplicity, in addition to the
lower morbidity (Tables 2 and 3). Moreover, if the
surgeon has the necessary expertise, TMS does not
require an oral and maxillofacial surgeon.

Temporary mandibular subluxation combined with
retraction of the SCM and division of the DMPB
provides access to lesions of the DCSICA (above the
Blaisdell line)®?32528 from 3 to 4 cm below the base
of the skull?**® and when combined with retraction
of the styloid muscles, reaches a point 1 cm proximal

Table 2. Aspects related to temporary mandibular subluxation.

Access to the DCSICA and HCB — proposed protocol

of the base of the skull.'® If it is still necessary to
achieve additional ICA exposure after the TMS,
we suggest performing DSA, thereby avoiding
exposing the patient to the surgical risks inherent to
this technique when the DCSICA and HCB can be
adequately exposed by TMS.

TMS

This is the technique described by the majority
of studies for elective procedures in patients with
HCB or cases in which it is necessary to access the
distal ICA for treatment of atherosclerotic disease,
tumors, fibromuscular dysplasia, pseudoaneurysms,
aneurysms, or arteriovenous fistulas, although there
are also reports of its use in acute trauma cases
(Table S2, available online as a supplementary file).
Temporary mandibular subluxation is a safe, rapid
(10-15 minutes), and relatively easy procedure,*’ in
which anterior subluxation of the condyle (10 to
15 mm) at the articular eminence results in anterior
displacement of the mandibular ramus by 20 to 30 mm,
increasing distal ICA exposure by transforming a
triangular operating field into a rectangle.* With the
exception of the study by Mock et al.,® in which TMS
was performed bilaterally, all other studies (clinical
and cadaveric) employed the unilateral technique,
without restricting carotid exposure.

To enable TMS, it is necessary to employ NTI or
OEI with submental conversion. Ideally, TMS should

Advantages Disadvantages Complications Time
Low morbidity. Need for nasotracheal intuba-  Risk of pathological luxation of 10-15 min
Easy to perform. tion or submental conversion of  the mandible; temporomandi-
Expands the surgical field (from intubation. bular dysfunction.
triangular to rectangular). Anatomic distortion of the
Unaffected by variables such as  surgical field, with a theoretical
sex, age, and length of neck. increase in risk of hypoglossal
nerve injury.
Enlargement of the surgical field
is limited in patients with a very
steep articular eminence and a
deep articular fossa.
Table 3. Aspects inherent to division of the styloid apparatus.
Advantages Disadvantages Complications Time

Permits exposure of the portion
of the internal carotid artery co-
vered by the styloid apparatus.
The decision to perform this
maneuver can be made intra-
operatively.

Can be combined with tempo-
rary mandibular subluxation to
increase exposure.

Potential risk of injury to IX
cranial nerve and the pharyngeal
branches of the vagus nerve.

Dysphagia

Conte Neto et al. J Vasc Bras. 2022;21:¢20210193. https://doi.org/10.1590/1677-5449.202101932
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be performed soon after the AW is established (when
the need for TMS can be predicted), although it can be
performed after the initial surgical accesses described
above. On this point, it is worth mentioning that TMS
causes a slight anatomical distortion, displacing
the DMPB and hypoglossal nerve forwards and
upwards, in addition to provoking medial rotation
of the carotid bifurcation. Dissection must therefore
be conducted more cautiously to avoid injury to the
hypoglossal nerve.’

A range of different techniques can be used to
achieve TMS, including interdental steel wiring
(1.0 mm) around the canine and/or premolar teeth
(Figures 4 and 5); placement of Erich bars, Steinmann
pins, or titanium miniscrews (2.0 x 10 mm), which are
inserted directly into the mandible and maxilla through
the oral mucosa in the vicinity of the premolars and
contralateral canines and used to anchor steel wires
(Figure 6); or even circummandibular wiring, in which
a perforating instrument such as a Reverdin needle is
inserted through the skin to loop steel wires around
the mandibular body, adjacent to the periosteum and
through the oral mucosa.*'’?! However, with the
adoption of titanium miniscrews, the last of these
techniques now has fewer applications because it is
more complex to perform.

The least complicated of the many different
techniques is interdental steel wiring, in which the

Access to the DCSICA and HCB — proposed protocol

steel wires are twisted together, resulting in unilateral
subluxation of the mandible (Figures 4 and 5). During
these manipulations, care should be taken to avoid
provoking iatrogenic displacement of the condyle
to the infratemporal fossa. The correct position after
subluxation of the condyle can be easily confirmed by
inspection and palpation of the lateral aspect of the
condyle immediately below the articular eminence.’

With regard to complications, from clinical studies
published on SMT (investigating 217 patients), 12 reported
absence of symptomatic temporomandibular dysfunction
during the postoperative period;*!>16:19-2022-28 gpe
did not report information on complications;'8 and
just two studies'”?! described patients with painful
symptoms involving the temporomandibular joint
(TMJ) during the postoperative period, all cases of
which exhibited complete clinical resolution in a
few weeks with analgesia alone. Tables S2 (available
online as a supplementary file) and 4 list these studies
and practical aspects related to TMS.

With the objective of protecting the TMJ from
undesired luxation, Yoshino et al.> described a technique
for unilateral TMS employing a resin splint rapidly
inserted and fixed preoperatively to guide the patient
to the subluxation position. Although this technique is
less invasive, it could be of limited application since
itrequires a specialist and advance planning, making
it unlikely to be useful in emergencies.

Figure 4. Technique for mandibular subluxation with steel wires. (A) Positioning steel wire in mandibular interdental spaces;
(B) Positioning steel wire in maxillary interdental spaces; (C) Twisting steel wires individually; (D) Twisting crossed steel wires to
achieve mandibular subluxation; (E) Luxated mandibular condyle in lateral view; (F) Luxated mandibular condyle in axial view.
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Figure 5. Application of TMS to obtain access to a contaminated stent in the internal carotid artery. (A) Infection fistularizing
at the level of the surgical scar; (B) Mandibular subluxation with interdental wires; (C) Access via sternocleidomastoid muscle
retraction and division of the digastric muscle posterior belly; (D) Internal carotid artery reconstructed with an autologous graft
(femoral artery).

Figure 6. Technique for temporary mandibular subluxation (TMS) employing titanium screws. (A) Perforation of bone with a
1.6 mm burr; (B) Installation of the screws; (C) TMS with twisted crossed steel wires; (D) Application of TMS to obtain access to
carotid atherosclerotic disease, employing intermaxillary molding material for additional stabilization.
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DSA

After section or retraction of the DMPB, a further
anatomic limitation is imposed by the styloid
apparatus, which is made up of the styloid process,
the stylohyoid, stylopharyngeus and styloglossus
muscles, and the stylohyoid and stylomandibular
ligaments.’ This region can be accessed via the
infratemporal fossa or the retromandibular fossa.>!° The
literature recommends either that the muscles be
sectioned and the styloid process resected (Figure 7)
or that a styloidectomy be performed, preserving the
muscle insertion points (Table S2, available online
as a supplementary file).

The critical aspects of this access include the
risk of neurological lesions, especially to the IX
cranial nerve, which can be found medial of the
styloid process and lateral of the stylopharyngeus
muscle, running medially to innervate the muscles
of the pharynx.>¢? In order to minimize this risk,
Beretta et al.’ propose careful dissection of the
ICA more posterior to the stylopharyngeus muscle.
Additionally, the styloid process should be sectioned
in the direction of the temporal bone to avoid injuries
to the VII cranial nerve. Practical aspects related to
DSA are shown in Table 3.

Fourth stage: MDO (for injuries above C1)

Access to the DCSICA and HCB — proposed protocol

Mandibular osteotomies constitute another option
for overcoming the mechanical limitations imposed
by the mandibular angle and ramus. They can be
performed in isolation or with rotation or temporary
removal of a portion of the mandible, increasing
surgical exposure. The additional exposure varies from
10 to 26 mm.>¢ Since MDO increase the operating
time (by around 30 minutes),* they are normally
employed in elective surgery, such as extensive tumor
resection, although there are reports of their use in
trauma cases.**

The literature describes several different MDO
techniques, the most widely used of which are horizontal
or vertical ramus osteotomy, subcondylar osteotomy,
and osteotomies of the mandibular body, symphysis,
or parasymphysis (Figure 8), or combinations of these
(Tables S1 and S2, available online as a supplementary
file). Irrespective of the technique employed, NTI/
OEI with submental (SM) conversion/surgical AW
is necessary.

Before conducting an MDO, it is recommended that
titanium miniplates should be premolded and fixed
and then removed afterwards. The MDO is performed
and the distal segment is retracted laterally and rotated
superiorly and anteriorly. During synthesis, the bone
segments are fixed in their original positions. Practical
aspects related to MDO are shown in Table 4.

Figure 7. Application of sternocleidomastoid muscle retraction (SCMR), division of the digastric muscle posterior belly (DDMPB),
and division of the styloid apparatus (DSA) to obtain access to a pseudoaneurysm after dissection of the internal carotid artery
secondary to fibromuscular dysplasia. (A) Planning the cervical incision with pre-auricular extension; (B) Surgical access with
SCMR + DDMPB and exposure of the styloid process; (C) Resection of the styloid process; (D) Reconstruction of the internal

carotid artery with a venous graft.
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Figure 8. Application of the mandibular osteotomy technique for exeresis of carotid body tumor. (A) Cervical incision with
mental extension; (B) Osteotomy of the mandibular symphysis; (C) Carotid reconstruction with a venous graft; (D) Fixation of
the osteotomy with 2.0 mm titanium miniplates; (E) and (F) Patient in second postoperative month.

Table 4. Most used mandibular osteotomy variants for access to the distal segment of the internal carotid artery or a high carotid
bifurcation.

Osteotomy Advantages Disadvantages Complications Time
Ramus Access can be obtained via the Increased operating time. Postoperative infection and -
same incision made to expose malocclusion.
the carotid.

Exposure and sectioning are
planned to avoid injuries to the
facial and mandibular nerves.

Subcondylar Preserves the inferior and Increased operating time. Postoperative infection and -
lingual alveolar nerves. malocclusion.
Avoids toothed areas of the
mandible.
Anterolateral Larger access. Increased operating time.  Postoperative infection and ma- -

locclusion; more visible scarring

of chin and lip; prior extraction

of the tooth related to the oste-

otomy line; high risk of damage
to inferior alveolar nerve.
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Proposed protocol for approach to ICA or
HCB lesions

Having reviewed the principal maneuvers described
for approach to lesions of the DCSICA or an HCB,
illustrated in Figure 9, it can be concluded that there
is a lack of clarity with regard to the best sequence
for obtaining exposure in each case. There are several
factors that can help the surgeon to select the sequence
of techniques, including professional expertise,
especially in the case of TMS and MDO techniques,
which require more specific knowledge, time available
for decision-making, and hospital resources. These
factors primarily affect MDO techniques, which
increase the operating time considerably and require
titanium miniplates and screws, in addition to the
surgeon’s own subjectivity when weighing up the
advantages and disadvantages of each technique.
Thus, to facilitate professionals’ decision-making,
we propose the following protocol (Figure 10).

Initially, the level of the lesion should be determined
objectively using angiotomography in stable patients
or presumptively by application of anatomic criteria
in unstable patients. Once determined, the following
sequence is suggested:

1. High lesions (for which the need for expanded
access has been identified preoperatively):

1.1

1.2.

1.3.

2.1.

Access to the DCSICA and HCB — proposed protocol

AW is recommended via NTI or OEI + SM
conversion or surgical AW.

Lesions at the level of C2: obtain access at the
SCM + retraction or division of the DMPB (R/
DDMPB) and if there is a need for additional
exposure, proceed with TMS (preferable) or
DSA;

Lesions at the level of Cl: perform TMS +
access to the SCM + R/DDMPB and, if there
is a need for additional exposure, proceed with
DSA, followed by MDO if necessary;

Lesions above Cl1: perform TMS + access to
the SCM + R/DDMPB + DSA and, if there is
a need for additional exposure, perform MDO.
If TMS is not an option, obtain access at the
SCM + R/DDMPB + DSA + MDO.

Lesions for which the need for expanded
access is identified intraoperatively: analyze
the AW.

OEI: obtain access at the SCM + R/DDMPB
and, if there is a need for additional exposure,
assess the a possibility of SM conversion of
OEI or whether there is sufficient interdental

Figure 9. Images illustrating techniques for access to the distal segment of the internal carotid artery (ICA); planned using
computed tomography images processed with Mimics® 24.0 software (Materialise, Leuven, Belgium). (A) Access by retraction of
the sternocleidomastoid muscle (SCMR); (B) Access by SCMR and division of the digastric muscle posterior belly (DDMPB); (C)
Access by SCMR + DDMPB and division of the styloid apparatus (DSA); (D) Access by SCMR + DDMPB + DSA and temporary
mandibular subluxation (TMS); (E) Access by SCMR + DDMPB + DSA and mandibular osteotomy; (F) Illustration of levels of

exposure of the ICA according to the technique employed.
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C2 level

Access to the DCSICA and HCB — proposed protocol

*

> |SCM + R/DDMPB >

TMS (preferred) or DSA |

ves | NTI Ci level
[~ | OEI + SM conversion |TMS +SCM + RIDDMPB|—*#»| DSA |—»|MDO |
Surgical AW
|TMS + SCM + R/DDMPB + DSA —*>| MDO |

Above C1

Presumed or identified
need for access to the
DCSICA/HCB?

o]

OEl
Surgical AW

»

SCM + R/DDMPB + DSA + MDO |

YES >| TMSI‘»* IDSA|—>* |MDO|

SM conversion
Large IDS**

DSA

NO

—»[scm + rRIDDVPB —>| TMS (preferred) or DSA |—>| TMS + DSA |—>| MDOI

Figure 10. Proposed algorithm for obtaining access to lesions of the distal segment of the internal carotid artery (DCSICA) and
high carotid bifurcation (HCB). DSA: division of the styloid apparatus; SCM: sternocleidomastoid; IDS: interdental spaces; NTI:

nasotracheal intubation; OEl: oral endotracheal intubation; MDO:

mandibular osteotomies; R/DDMPB: retraction or division of

the digastric muscle posterior belly; SM: submental; TMS: temporary mandibular subluxation; AW: airway. * Need for additional
exposure of the ICA identified. ** If there is sufficient space to accommodate the oral endotracheal tube.

space to accommodate the OET. If there is,
proceed with TMS, followed by DSA, or a
combination of these maneuvers and MDO. If
not, the only maneuver feasible is DSA;

2.2. NTlor surgical AW: obtain access at the SCM +
R/DDMPB and, if there is a need for additional
exposure, proceed with TMS (preferable)
or DSA, followed by a combination of these
maneuvers and MDO.

It is worth noting that in some situations, after
sufficient surgical exposure of the lesion has been
obtained, ICA reflux can be controlled by inflation
of balloons and catheters or with shunts which, in
addition to providing hemostasis, also maintain
continuous flow through the ICA.

CONCLUSIONS

Surgical access to the distal region of the ICA or
an HCB is challenging, especially in scenarios in
which anatomy is distorted (hematoma, bleeding,
aneurysm, tumors), increasing the difficulty and
potential morbidity of the maneuvers needed. Among
all of the maneuvers described, it appears reasonable
that the first two steps should be to obtain access at
the SCM muscle, followed by section/retraction of
the DMPB. Temporary mandibular subluxation is an
additional option and is preferable to DSA because
of its lesser potential for morbidity. Even larger
exposures can be obtained using MDO.
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Acesso cirurgico ao segmento cervical distal da artéria carotida
interna e a bifurcagao carotidea alta - revisao integrativa da
literatura e proposta de protocolo

Surgical access to the distal cervical segment of the internal carotid artery and to a high
carotid bifurcation — integrative literature review and protocol proposal

Nicolau Conte Neto' (9, Thais Tapajés Gongalves?, Clarina Louis?, Jonas Ikikame?,
Adenauer Marinho de Oliveira Goes Junior’

Resumo

Diversas manobras ja foram descritas para o acesso ao segmento distal cervical da artéria carotida interna ou a
bifurcagéo carotidea alta; entretanto, ha divergéncias na sistematizagao dessas técnicas. O objetivo deste estudo é
revisar as técnicas descritas e propor um protocolo pratico que auxilie na selegdo da técnica mais adequada para cada
caso. Para isso, foi realizada uma busca nas bases de dados PubMed Central, Biblioteca Virtual em Satide e SciELO por
artigos sobre o tema, em lingua inglesa ou portuguesa, publicados entre os anos de 1980 e 2021. Entre as manobras
descritas, parece razoavel que as duas etapas iniciais sejam a abordagem ao musculo esternocleidomastdideo, seguida
pela secgédo/retragdo do ventre posterior do musculo digastrico. Caso necessario, a subluxagdo mandibular temporaria
unilateral é um recurso adicional e preferivel a divisio do aparato estiloide, devido ao menor potencial de morbidade.
Exposicdes ainda mais amplas podem ser obtidas com as osteotomias mandibulares.

Palavras-chave: artéria cardtida interna; doencas das artérias carotidas; osteotomia mandibular; articulagido
temporomandibular.

Abstract

Several different maneuvers have been described for obtaining access to the distal cervical segment of the internal
carotid artery or to a high carotid bifurcation. However there are different approaches to systematization of these
techniques. The objective of this study is to review the techniques described and propose a practical protocol to
support selection of the most appropriate technique for each case. The review is based on the results of database
searches on PubMed Central, the Virtual Health Library (BVSalud), and SciELO for articles on the subject published
in English or Portuguese from 1980 to 2021. Among the different maneuvers described, it appears reasonable that
the first two steps should be to obtain access at the sternocleidomastoid muscle, followed by section or retraction of
the digastric muscle posterior belly. If needed, temporary unilateral mandibular subluxation is an additional resource
that is preferable to division of the styloid apparatus process, because of its lesser potential for morbidity. Even wider
exposure can be obtained using mandibular osteotomies.

Keywords: internal carotid artery; carotid artery diseases; mandibular osteotomy; temporomandibular joint.
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INTRODUCAO

Em virtude das limitagdes anatomicas de acesso e do
risco aumentado de lesdes vasculares e neuroldgicas,
a exposi¢do cirurgica da bifurcagdo carotidea alta
(BCA) ou do segmento distal da artéria carotida interna
(SDACIT) cervical € desafiadora. A dificuldade pode ser
ainda maior apds traumatismos, devido a hemorragia
profusa e/ou hematoma pulsatil/expansivo, nos quais
0 acesso rapido € relevante para o progndstico'~.

Intervengdes no SDACI ou na BCA podem ser
realizadas por via endovascular ¢/ou cirurgia aberta.
Ocasionalmente, o procedimento ndo ¢ realizado
sobre o SDACI, mas a exposi¢@o dele ¢ necessaria.
As indicagdes mais frequentes incluem aneurismas,
neoplasias, estenose aterosclerodtica e traumatismos
na zona III do pescogo’. Independentemente da
indicacdo, a manutengdo da perviedade da artéria
carétida interna (ACI) ¢é sempre preferivel, pois
reduz o risco de défices neurologicos. No entanto, as
limitagdes de acesso ao SDACI ou 8 BCA aumentam
substancialmente o numero de ligaduras da ACI'2,

Para reduzir as dificuldades e os riscos envolvidos,
varias manobras para a exposi¢do do SDACI ou da
BCA foram descritas. As abordagens antero-laterais
sdo as mais frequentes, sendo representadas pela
sec¢ao/retragdo do musculo esternocleidomastdideo
(ECM) e do ventre posterior do musculo digéstrico
(VPD), pela divisao do aparato estiloide (DAE), pela
subluxagdo mandibular e por osteotomias®*. Ja as
abordagens postero-laterais, como a mastoidectomia,
sdo menos comuns ¢ normalmente reservadas para
quando ha envolvimento da por¢do petrosa da ACT°.

Embora alguns estudos clinicos*® e experimentais®'* tenham
proposto a utilizagdo de uma sequéncia progressiva dessas
técnicas de acordo com a necessidade de exposigdo
adicional do SDACI ou da BCA, ha divergéncias na
sequéncia desses procedimentos. Além disso, esses
estudos ndo enfatizam aspectos praticos relevantes, como
o tempo para a tomada de decisdo, recursos hospitalares
necessarios ¢ a expertise do cirurgido.

Infelizmente, nenhuma das manobras previamente
descritas para exposicdo cirargica do SDACI ou da
BCA ¢ isenta de potenciais complicagdes, e a falta
de conhecimento por parte dos profissionais que as
executam aumenta a morbidade dos procedimentos.
O objetivo deste estudo ¢ revisar as técnicas previamente
descritas, reunindo-as em um unico artigo e propondo
um protocolo pratico que auxilie na escolha da técnica
mais adequada para cada caso.

METODOS

Realizou-se uma revisao integrativa da literatura
a partir de estudos publicados nas bases de dados
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PubMed Central, SciELO e Biblioteca Virtual em
Saude. Foram selecionados os seguintes descritores:
internal carotid artery, distal, cervical, extracranial,
carotid bifurcation, high, open surgery, open approach,
exposure, access, subluxation, luxation, osteotomy,
mandibular, styloid e digastric. Esses termos foram
adaptados ao idioma da base de dados consultada e
combinados entre si utilizando operadores booleanos
para o refinamento da pesquisa.

A selecdo dos estudos foi realizada de acordo com
os seguintes critérios de inclusdo: 1) estudos clinicos
e experimentais que descrevessem a(s) técnica(s)
utilizada(s) para exposicdo carotidea; 2) lesoes
localizadas no SDACI ou na BCA; 3) publicagdes
no periodo de janeiro de 1980 a setembro de 2021;
4) trabalhos em lingua inglesa ou portuguesa. Foram
excluidas publicagdes que 1) utilizassem abordagem
endovascular ou hibrida; 2) necessitassem de exposigao
da porgdo petrosa da ACI; 3) descrevessem abordagens
exclusivamente pela via postero-lateral; ou 4) ndo
estivessem disponiveis na integra.

Os artigos nao selecionados para tabulagdo dos
dados foram utilizados como referéncia para discussio.
Além disso, foi estabelecido contato com especialistas
nacionais e internacionais, solicitando o envio de imagens
de casos reais, materiais previamente apresentados/
publicados e a autorizagdo para ilustragao neste estudo.

RESULTADOS

Abusca inicial utilizando os descritores selecionados
gerou 3.162 artigos (Figura 1). Em seguida, foram
retirados os artigos duplicados e, posteriormente,
aplicados os critérios de inclusdo e exclusao em todas
as etapas analiticas. O primeiro momento consistiu na
leitura dos titulos e resumos, resultando em 80 artigos;
o segundo momento consistiu na leitura dos artigos
que estavam disponiveis na integra, resultando na
inclusdo de 57 artigos neste estudo. Desses, nove
eram experimentais’!4, 47 eram estudos clinicos
(relato e série de casos)>'¥57 e um® era estudo clinico
e experimental. A amostra total incluiu 101 espécimes
(artérias carétidas dissecadas em cadaver) e 480 pacientes
(Tabelas S1 e S2, disponiveis como arquivo on-line
suplementar), sendo as principais indicagdes de
exposi¢ao do SDACI ou da BCA representadas por
estenoses por ateromatose e aneurismas (Tabela S2,
disponivel como arquivo on-line suplementar).

DISCUSSAO

Anatomia cirurgica e variagdes anatomicas

O segmento cervical da ACI inicia ao nivel da
bifurcagdo da artéria carétida comum (ACC) e
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BVS
n=1422

PubMed
n=1706
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SciELO
n=34

A 4

n=80

Referéncias selecionadas apos remogéo
das duplicatas e leitura do titulo e resumo

Referéncias excluidas (23)

A 4

Total de artigos incluidos
n=57

- Sem descrigdo das manobras

- Sem descrigdo da altura da lesdo

- Lesdes ndo associadas a ACI

- Abordagem do segmento petroso da ACI

Figura 1. Fluxograma de selegdo dos artigos. ACl: artéria cardtida interna.

termina ao nivel do forame carotideo. Essa bifurcacao
normalmente ocorre ao nivel de C3/C4, posteriormente
ao bordo superior da cartilagem tireoide®®. Entretanto,
variagdes anatomicas significativas foram descritas,
incluindo os niveis de T4 e CI*°. Por convengdo, a
bifurcacdo carotidea ¢ considerada “alta” quando
ocorre cranialmente a C3/C4, acima do osso hioide/
cartilagem tireoide’® ou acima da linha de Blaisdell
(linha projetada entre o apice do processo mastoide
e o angulo da mandibula)?’ e “baixa” quando ocorre
inferiormente a essas referéncias anatomicas>.

Apos a bifurcacdo da ACC, a ACI tem curso
ascendente dentro da bainha carotidea, posteromedial
a veia jugular interna e ao nervo vago, até o canal
carotideo no osso temporal®%2, Ao longo desse trajeto,
existem varia¢des no curso do vaso, permitindo a
divisdo em quatro categorias: straight (tipo 1), curved
(tipo 2), kinking (tipo 3) e loop (tipo 4)%.

Para o planejamento cirtirgico, ¢ relevante a divisdo
da porgao cervical da ACI em segmentos proximal e
distal. Para isso, diversos marcos anatomicos foram
descritos, como a altura do cruzamento do nervo
hipoglosso sobre a ACI, a linha de Blaisdell e 0o VPD*,
O segmento proximal estende-se da bifurcacdo da ACC
até esses marcos, € o segmento distal compreende
a por¢do da ACI entre essas estruturas e a base do
cranio®®2, As estruturas anatomicas relacionadas a
abordagem da ACI encontram-se na Tabela 1.

Avaliagao pré-operatoria

No caso de traumatismos, as decisoes relevantes
quanto a abordagem da ACI devem considerar a
estabilidade hemodinamica e lesdes concomitantes™.
Em pacientes que necessitam de intervengoes
imediatas, o cirurgido pode antever a necessidade de
acessos mais amplos com base em alguns critérios,

tais como ferimentos por arma de fogo e/ou lesdes
entre o angulo da mandibula e a base do cranio (zona
cervical III). Por outro lado, em pacientes estaveis ¢
sem sinais isquémicos, a avaliagdo por angiotomografia
¢ relevante e auxilia no planejamento cirtirgico’*2,

Consideragoes sobre via aérea e posicao do
paciente

Apos o estabelecimento da via aérea (VA), o paciente
¢ colocado em posi¢ao supina, com os bragos ao
longo do corpo, hiperextensao e rotagdo contralateral
do pescogo, facilitando a dissec¢do mais distal da
ACI?'348 Entretanto, movimentos excessivos podem
resultar em compressao das artérias vertebrais ou da
cardtida contralateral®, além de dificultar a retragdo do
ECM por aumentar a tensao do musculo e restringir
a mobilidade da ACC e da bifurcacédo carotidea®.

A VA cirurgica e a intubagao nasotraqueal (INT)
aumentam o numero de técnicas alternativas possiveis
para a exposi¢do do SDACI ou da BCA, tornando a
subluxagdo mandibular temporaria (SMT) uma opgéo
viavel. Na vigéncia de uma intubagdo orotraqueal
(IOT), a SMT s6 ¢ possivel caso o paciente seja
edéntulo ou tenha grandes perdas dentarias. Outra
alternativa ¢ realizar a conversdo submentual do
tubo orotraqueal (TOT) (Figura 2); no entanto, essa
manobra acrescenta cerca de 15 minutos ao tempo
operatorio.

Deve-se ressaltar que a simples manutengao
da cavidade oral fechada ap6s a INT ndo oferece
aumento de exposi¢do no acesso a ACI®. Entretanto, a
associagdo da INT com a tragdo superior do complexo
maxilomandibular (chin-up position), utilizando fitas
adesivas ou outros dispositivos, ¢ uma estratégia ja
descrita para 0 aumento da exposigéo da ACI*¢¢, porém
torna-se desnecessaria quando se executa a SMT.
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Tabela 1. Principais estruturas encontradas na topografia do acesso a artéria carétida interna®.

Estrutura

Marcos anatémicos

Repercussdes apos lesao

Nervo V, (trigémeo/ramo
mandibular)

Nervo VII
(facial)

Nervo IX
(glossofaringeo)

Nervo X
(vago)

Nervo XI
(acessorio)

Nervo XII
(hipoglosso)

Artéria car6tida comum

Artéria cardtida externa

Artéria carétida interna

Veia jugular interna

Veia jugular externa

Emerge do cranio a partir do forame oval.
Trajeto inferior associado a artéria alveolar inferior
e medial ao ramo mandibular.

Segue profundo ao musculo pterigoideo lateral e
depois segue entre o ligamento esfenomandibular
e o ramo da mandibula até o forame mandibular.

Emerge da base do crénio a partir do forame
estilomastoideo.

Percorre na mesma profundidade ou ligeiramente
mais profundo do que a borda superior do ventre
posterior do musculo digastrico.
£ acompanhado pela artéria estilomastoidea.
Relagdo com a fissura timpanomastodidea, que fica
de 7 a 15 mm lateral a saida do VIl nervo craniano
no forame estilomastoideo.

Emerge do cranio a partir do forame jugular.
Segue medialmente ao processo estiloide e
lateralmente ao musculo estilofaringeo e a artéria
carétida interna.

Segue inferiormente posterior ao musculo estilo-
faringeo.

Anteriormente, localiza-se entre os muUsculos
constritores da faringe (superior e médio).

Emerge do crénio a partir do forame jugular.
Cursa posteriormente e medialmente a artéria
carétida interna na porgao superior.

Cursa entre as artérias carétidas comum e jugular
interna na porgéo inferior.

Ramo laringeo superior interno: inferior até a
membrana tireo-hididea, raiz da lingua, regido
epigldtica e tunica mucosa da laringe.
Ramo laringeo superior externo: segue junto ao
musculo constritor inferior da faringe até o mus-
culo cricotiredideo.

Emerge do cranio a partir do forame jugular.

Cursa entre a inser¢do do ventre posterior do

musculo digastrico no processo mastoide e o
musculo esternocleidomastdideo.

Emerge do cranio a partir do forame hipoglosso,
com trajeto ao longo da borda inferior do ventre
posterior do musculo digastrico.

Direita: ramo do tronco braquiocefalico.
Esquerda: ramo do arco da aorta.

Segue superiormente e posteriormente a articula-
¢do esternoclavicular.
Normalmente bifurca na altura da borda superior
da cartilagem tireoide (C3/C4).

Segue em sentido dntero-superior posteriormente
a mandibula e profundamente ao ventre posterior
do musculo digastrico e estilo-hidideo.

Segue superiormente dentro da bainha carotidea.
Anterior aos processos transversos das vértebras
cervicais superiores.

Localiza-se posterior a artéria cardtida interna e
aos nervos glossofaringeo, vago e acessorio até
entrar na bainha carotidea,

Localizada internamente ao musculo esternoclei-
domastoéideo.

Formada no interior da glandula parotida.
Trajeto descendente profundo ao musculo platis-
ma e superficial ao esternocleidomastéideo.

Parestesia dos elementos dentarios da mandibula,

da regido do mento e do labio inferior.

Paralisia facial.

Perda da sensibilidade 1/3 posterior da lingua;
diminuicao da secregdo da glandula parotida;
sindrome de Vernet; sindrome de Collet-Sicard.

Paralisia das cordas vocais e disfagia (paralisia dos
musculos levantador do palato mole e constritor
da faringe); sindrome de Vernet; sindrome de
Collet-Sicard.

Escapula alada e queda do ombro (paralisagdo
dos musculos trapézio e esternocleidomastoéideo);
sindrome de Vernet; sindrome de Collet-Sicard.

Paralisia e atrofia unilateral da lingua.
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Figura 2. Conversio submentual da intubagio orotraqueal (I0T). (A) Paciente submetido a IOT; (B) Acesso submentual; (C)

Disseccdo do soalho bucal; (D) Conversdo submentual da IOT.

Acessos e manobras utilizados para
abordagem da ACl ou BCA

A abordagem do SDACI ou da BCA ¢ alvo de
debates na literatura em relagdo a elaboragido da
melhor sequéncia de manobras para promocao
progressivamente distal da ACI. As manobras descritas
estdo resumidas nas Tabelas S1 e S2 (disponiveis
como arquivo on-line suplementar).

Primeira etapa (acesso convencional): retragdo
do musculo ECM (para lesoes até nivel de C2)

O primeiro passo para o acesso da ACl/bifurcagdo
carotidea consiste em incisdes cutaneas que variam quanto
as dimensdes e extensoes, dependendo do planejamento
das etapas subsequentes de exposi¢do. A maioria dos
autores descreve uma incisao vertical, iniciando no
processo mastoide e seguindo paralelamente ao musculo
ECMI,3,9-12,15,l7,21,30,31,33,36,40,48,52,53’ 0 que permite a eXpOSiQéO

do nervo auricular maior, do processo mastoide e da
fossa retromandibular'’. Por outro lado, extensdes pré-
auriculares também foram descritas**’, com a vantagem
de facilitar a identificagdo do nervo facial. Quando ha
o planejamento de osteotomias mandibulares (OMD),
as extensoes podem ser realizadas ao longo das regides
submandibular, submentual e 1abio inferior!>!4303437.3943,

Além dessas estruturas, ramos cutaneos do plexo
cervical, como o nervo auricular magno e o nervo
cervical transverso, que cursam profundamente até a
fascia do misculo ECM, também podem ser lesados
durante esse acesso, resultando em parestesia do lobulo
da orelha e da face anterior do pescoco’.

Em seguida, a maior parte dos autores orienta a
dissec¢do ao longo da borda anterior (medial) do ECM
para retra(;ﬁo later313’5_17’21’23’25-28’32_38’40’44-50’52_57. A Veia
facial deve ser ligada, e a alga do hipoglosso pode ser
seccionada, expondo toda a por¢do cervical da ACC e
uma média de 26,95 mm (variag¢do de 15 a 45 mm)’ do
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segmento proximal da ACI, equivalente ao nivel do
tergo superior de C2%%, Por outro lado, dissecgdes
por vias posteriores também foram descritas, como o
acesso retrojugular® e pela fossa retromandibular!®.

Deve-se salientar que € possivel aumentar a exposigao
da ACI com algumas variagdes da técnica convencional,
como a sec¢do/desinser¢do do ECM ao nivel do processo
mastoide”® !, a seccdo seguida de retragdo®**'! ou a
utilizagdo do retrator de Thompson, que permite o
controle vascular a 1 cm da base craniana.

Segunda etapa: abordagem do VPD (para
exposi¢ao adicional que ndo ultrapassa o bordo
superior da C2)

Apos a retracdo/secgdo/desinser¢cdo do ECM,
orienta-se a dissec¢do da face posterior da glandula
pardtida na regido do estilomastoideo, onde a fascia
temporoparietal ¢ seccionada apds a identificagdo e
dissecacdo cuidadosa do VII nervo craniano. Essa
disseccdo retroparotidea ndo gera exposi¢ao adicional
da ACI, mas proporciona campo cirurgico para a
abordagem do VPD, que representa uma importante
restri¢do ao acesso distal da ACI°. A partir da exposi¢do
dessa estrutura, hd uma divergéncia entre os estudos
publicados. Embora alguns autores orientem apenas a
retragdo do VPD, a maioria orienta a sec¢do do VPD
(Tabelas S1 e S2, disponiveis como arquivo on-line
suplementar) (Figura 3), permitindo um ganho médio
de 12 a 14 mm na exposicao distal da ACI (a partir
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do acesso convencional oferecido pela retracdo do
musculo ECM)*.

Convém mencionar que ¢ possivel evitar o VPD
utilizando o acesso ao triangulo cervical posterior
proposto por Sasaki et al.3! Esse processo € executado
por meio de uma incisao ao longo da borda posterior
do musculo ECM, seguida de divulsdo longitudinal e
retragdo do musculo para ambos os lados, possibilitando
expor a regido correspondente ao corpo vertebral da C1.

Durante a realizagdo dessas etapas, diversas estruturas
neurovasculares sdo observadas no campo cirurgico,
incluindo a veia facial comum; o XII nervo craniano,
que cursa ao longo da borda inferior do VPD; o XI
nervo craniano, que percorre entre a inser¢ao do VPD
no processo mastoide e o musculo ECM e cuja lesao
resulta em asa escapular e queda do ombro; e a artéria
occipital, que normalmente ¢ ligada para aumentar a
exposicao da ACI e facilitar a mobilizagdo do XII nervo
craniano’. Um marco anatdmico importante do nervo
acessorio (XI par) € o seu ponto lateral, localizado
cerca de 3 a 15 mm abaixo e lateralmente a margem
anterior do processo transverso do atlas’. Além disso,
a dissecgdo medial da ACI nesse nivel pode lesar o
nervo laringeo superior, causando disfagia e disfonia.

Terceira etapa: SMT ou DAE (para lesdes até o
nivel de C2)

Os proximos limitadores anatdmicos para o acesso
da ACI ou BCA envolvem a regido mandibular

Figura 3. Abordagem cirtirgica de lesdo traumatica por arma branca em zona lll cervical esquerda. (A) Hematoma cervical, plano
cutaneo ja suturado; (B) Acesso por retragdo do musculo esternocleidomastoideo e divisédo do ventre posterior do musculo
digastrico, evidenciando a artéria carétida comum (ACC) e o segmento proximal da artéria carotida interna (ACI). O segmento
distal da ACl ndo esta exposto (linha tracejada). Sonda de Foley tamponando o sangramento na base do crénio; (C) Exposicdo do
segmento distal da ACI (linha pontilhada), coto distal da ACI clampeado.
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posterior e o aparato estiloide. A partir desse ponto,
ndo ha um consenso na literatura quanto a sequéncia
de procedimentos para aumentar a exposicdo distal
da ACI ou BCA. Convém mencionar que os estudos
experimentais foram realizados em cadaveres, avaliando-
se unicamente o grau de exposicao alcangado com as
manobras, desconsiderando fatores relevantes como
tipo de VA, tempo para a tomada de deciso, recursos
hospitalares disponiveis e expertise do cirurgido.

Alguns estudos experimentais orientam a realizacao
da DAE como etapa sequencial®>’*!°, gerando uma
exposicdo adicional de 10 a 15 mm®>’; a SMT seria
realizada apenas se necessaria, aumentando a exposi¢ao
em aproximadamente 8 mm’. Por outro lado, Mock et al.C,
também em cadaver, descreveram a realizagdo da SMT
antes da DAE, proporcionando aproximadamente 20 mm
de exposigdo adicional da ACI apos a divisdo do VPD.
Caso necessario, a DAE deveria ser realizada em seguida,
aumentando a exposicao em 3 mm.

Ao analisar criticamente os aspectos inerentes 8 SMT
e a DAE, entendemos que, caso a SMT seja possivel,
deve ser realizada como alternativa devido a sua rapidez
e maior simplicidade técnica, bem como baixa morbidade
(Tabelas 2 ¢ 3). Além disso, caso o cirurgido tenha a
expertise adequada, a SMT ndo necessita de um cirurgiao
bucomaxilofacial para sua realizagao.

A SMT, combinada a retratagdo do ECM ¢ a
divisdo da VPD, promove acesso a lesdes no SDACI

Acesso ao SDACI e a BCA — proposta de protocolo

(acima de linha de Blaisdell)**>*2 entre 3 e 4 cm da
base craniana®?® ¢, quando associada a retragdo dos
musculos estiloides, alcanga 1 cm proximal a base
do cranio's. Caso ainda seja necessaria exposi¢io
adicional da ACI apds a SMT, sugerimos a DAE,
evitando, assim, exposi¢do aos riscos cirirgicos
inerentes a essa técnica quando o SDACI e a BCA
poderiam ser adequadamente expostos pela SMT.

SMT

E a técnica descrita na maioria dos estudos para
procedimentos eletivos em pacientes com BCA ou
necessidade de acesso a regido distal da ACI para
tratamento de doenga aterosclerdtica, tumores, displasia
fibromuscular, pseudoaneurisma, aneurisma e fistula
arteriovenosa, embora também haja relatos de sua
utilizagdo no trauma agudo (Tabela S2, disponivel
como arquivo on-line suplementar).

A SMT ¢ um procedimento seguro, rapido (10-
15 minutos) e relativamente facil*®, em que a subluxagio
anterior do condilo (10 a 15 mm) na eminéncia articular
resulta em deslocamento anterior de 20 a 30 mm do
ramo mandibular, aumentando a exposic¢ao distal da
ACI pela transformagdo de um campo operatorio
triangular em retangular’. Com excegdo do estudo de
Mock et al.%, no qual a SMT foi bilateral, os demais
estudos (clinicos e em cadaver) utilizaram a técnica
unilateral, sem restri¢des de exposicao carotidea.

Tabela 2. Aspectos relacionados a subluxagdo mandibular temporaria.

Vantagens Desvantagens Complicagdes Tempo
Baixa morbidade. Necessidade de intubagao Risco de luxagao patologica da 10-15 min
Facil execugao. nasotraqueal ou conversao mandibula; disfun¢ao temporo-
Ampliagdo do campo cirtirgico submentual da intubagéo. mandibular.
(triangular em retangular). Distorgao anatomica do campo
Independente de variaveis como  cirdirgico, com aumento teérico
sexo, idade e comprimento do do risco de lesdo do nervo
pescogo. hipoglosso.
Limitagdo de ampliagao do
campo cirlirgico em pacien-
tes com eminéncia articular
muito ingreme e fossa articular
profunda.
Tabela 3. Aspectos inerentes a divisdo do aparato estiloide.
Vantagens Desvantagens Complicagdes Tempo

Potencial risco de leséo do IX
nervo craniano e dos ramos
faringeos do nervo vago.

Permite exposi¢ao da regido da
artéria carétida interna recober-
ta pelo aparelho estiloide.

A decisdo de realizagdo da
manobra pode ser feita no
intraoperatorio.

Pode ser realizada junto a téc-
nica de subluxagdo mandibular
temporaria para aumento da
exposicao.

Disfagia -
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Para realizar a SMT, ha necessidade de INT ou IOT
com conversao submentual. Idealmente, a SMT deve ser
realizada logo apos o estabelecimento da VA (quando sua
necessidade for prevista), embora possa ser executada
apds os acessos cirurgico iniciais previamente descritos.
Nesse ponto, ¢ valido ressaltar que a SMT produz uma
leve distor¢ao da anatomia, fazendo com que o VPD
e o nervo hipoglosso se desloquem anteriormente ¢
superiormente, além da rotagdo medial da bifurcacao
carotidea. Portanto, a dissec¢do deve ser mais cautelosa
para evitar lesdo do nervo hipoglosso’.

Ha variagdes técnicas para promover a SMT,
incluindo amarrias interdentais com fios de ago (1,0 mm)
nos dentes caninos e/ou pré-molares (Figuras 4 ¢ 5);
instalagdo de barra de Erich, pinos de Steinmann
ou miniparafusos de titanio (2,0 x 10 mm), que sao
inseridos diretamente na mandibula e maxila através
da mucosa oral nas regides de pré-molares e caninos
contralaterais, associados aos fios de ago (Figura 6);
ou, ainda, amarrias circum-mandibulares, em que um
instrumento perfurador ¢ inserido através da pele, como
a agulha de Reverdin, para passar os fios de aco ao
redor do corpo mandibular, adjacente ao peridsteo e
atravessando a mucosa bucal>'7?'. No entanto, com
o advento dos miniparafusos de titdnio, esta ultima
técnica tem menor aplicabilidade devido a sua maior
complexidade de execugdo. Entre as variagoes técnicas,
a menos complexa € a que utiliza amarrias de fios de

Acesso ao SDACI e a BCA — proposta de protocolo

aco; nesse caso, realiza-se a tor¢ao dos fios de aco,
resultando em subluxa¢do unilateral da mandibula
(Figuras 4 e 5). Nessa manipulagdo, deve-se ter cuidado
para ndo provocar o deslocamento iatrogénico do
condilo para a fossa infratemporal. A posi¢ao correta
de subluxagao condilar pode ser facilmente verificada
pela inspegao e palpagao do aspecto lateral do condilo
imediatamente abaixo da eminéncia articular®.

No que se refere as complicacdes, dos estudos clinicos
publicados sobre SMT (abrangendo 217 pacientes),
12 relataram auséncia de disfun¢@o temporomandibular
sintomatica no pds-operatorio®!>16192022-28; ym nio
apresentou informagdes'®; e apenas dois'’*! descreveram
pacientes com sintomas dolorosos na articulagdo
temporomandibular (ATM) no pos-operatorio,
sendo que todos os casos apresentaram resolugdo
clinica completa em algumas semanas apenas com
analgesia. As Tabelas S2 (disponivel como arquivo
on-line suplementar) e 4 apresentam os estudos ¢ os
aspectos praticos relacionados a SMT.

Com o intuito de proteger a ATM de luxacdes
indesejadas, Yoshino et al.* descreveram uma técnica
de SMT unilateral com auxilio de um splint de resina
inserido e fixado em posi¢ao durante o pré-operatorio,
guiando o paciente para a posi¢do subluxada. Apesar
de a técnica ser menos invasiva, pode ser de dificil
aplicagdo, necessitando de um especialista e planejamento
prévio, o que dificulta sua utilizagdo em emergéncias.

Figura 4. Técnica de subluxagdo mandibular com fios de ago. (A) Posicionamento do fio de aco no espago interdental mandibular;
(B) Posicionamento do fio de ago no espago interdental maxilar; (C) Tor¢do dos fios de aco individualmente; (D) Torgao dos fios
de ago cruzados para subluxagido mandibular; (E) Condilo mandibular luxado em vista lateral; (F) Céndilo mandibular luxado

em vista axial.
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Figura 5. Aplicagdo da SMT para abordagem de stent contaminado na artéria carotida interna. (A) Infecgdo fistulizando ao nivel da
cicatriz cirtrgica; (B) Subluxagdo mandibular com amarrias interdentais; (C) Acesso por retragdo do musculo esternocleidomastéideo
e divisdo do ventre posterior do musculo digastrico; (D) Artéria carétida interna reconstruida com enxerto autélogo (artéria femoral).

Figura 6. Técnica de subluxagdo mandibular temporaria (SMT) utilizando parafusos de titanio. (A) Perfuragio dssea com fresa
1,6 mm; (B) Instalagdo dos parafusos; (C) SMT com torcao dos fios de ago cruzados; (D) Aplicagdo da SMT para abordagem de
doenca carotidea aterosclerotica, com auxilio de material de moldagem intermaxilar para estabilizagéo adicional.
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DAE

Ap0s a seccdo ou retragdo do VPD, outra limitagao
anatdmica consiste no aparato estiloide, que ¢é
formando pelo processo estiloide, pelos musculos
estilo-hidideo, estilofaringeo e estiloglosso e pelos
ligamentos estilo-hidideo e estilomandibular®. Essa
regido pode ser acessada pela fossa infratemporal
ou retromandibular>'°, A literatura orienta secc¢io
dos musculos ¢ ressec¢do do processo estiloide
(Figura 7) ou estiloidectomia, mantendo as inser¢oes
musculares (Tabela S2, disponivel como arquivo on-
line suplementar).

Os pontos criticos desse acesso incluem o risco
de lesdes neuroldgicas, especialmente do IX nervo
craniano, que pode ser encontrado medialmente
ao processo estiloide e lateralmente ao musculo
estilofaringeo, cursando medialmente para inervar os
musculos da faringe®¢!-%2. Para minimizar esse risco,
Beretta et al.’ propuseram uma dissec¢o cautelosa
da ACI mais posterior ao musculo estilofaringeo.
Além disso, a sec¢do do processo estiloide deve ser
realizada em dire¢@0 ao osso temporal para evitar
lesdes no VII nervo craniano. Os aspectos praticos
relacionados & DAE encontram-se na Tabela 3.

Quarta etapa: OMD (para lesoes acima da C1)

Acesso ao SDACI e a BCA — proposta de protocolo

Outra alternativa para vencer a limitagdo mecanica
causada pelo angulo e ramo mandibular consiste
nas OMD, que podem ser realizadas isoladamente
ou junto com a rotagdo ou remocao temporaria de
um segmento mandibular, ampliando a exposi¢ao
cirargica. A quantidade de exposi¢ao adicional varia
de 10 226 mm>®. Por aumentarem o tempo cirtrgico
(cerca de 30 minutos)*, as OMD normalmente sdo
realizadas em cirurgias eletivas, como nas extensas
ressecgdes de neoplasias, embora haja relatos da sua
utilizagdo no trauma®>3¢.

A literatura descreve diversas técnicas de OMD, sendo
as mais utilizadas a osteotomia horizontal ou vertical
do ramo, a osteotomia subcondilar, as osteotomias em
corpo, parassinfise ou sinfise mandibular (Figura 8) ou
uma combinagdes delas (Tabelas S1 ¢ S2, disponiveis
como arquivo on-/ine suplementar). Independentemente
da técnica, sdo necessarias INT/IOT com conversdo
submentual/VA cirurgicas.

Antes de realizar as OMD, recomenda-se que
miniplacas de titdnio sejam pré-moldadas, fixadas e,
depois, removidas. A OMD é realizada, e o segmento
distal é retraido lateralmente e rodado superiormente ¢
anteriormente. Durante a sintese, 0s segmentos 6sseos
sao fixados na posi¢ao original. Os aspectos praticos
relacionados as OMD encontram-se na Tabela 4.

Figura 7. Aplicagao das técnicas de retragdo do musculo esternocleidomastdideo (RECM), divisdo do ventre posterior do msculo
digastrico (DVPD) e divisdo do aparato estiloide (DAE) para abordagem de pseudoaneurisma apds dissecgdo de artéria cardtida
interna por displasia fibromuscular. (A) Planejamento da incisdo cervical com extensdo pré-auricular; (B) Acesso cirirgico RECM +
DVDP e exposicao do processo estiloide; (C) Ressecgdo do processo estiloide; (D) Reconstrugdo da artéria Cl com enxerto venoso.
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Figura 8. Aplicacdo da técnica de osteotomia mandibular para exérese de tumor de corpo carotideo. (A) Incisio cervical com
extensdo mentual; (B) Osteotomia realizada na sinfise mandibular; (C) Reconstrugio carotidea com enxerto venoso; (D) Fixagdo
da osteotomia com miniplacas de titanio de 2,0 mm. (E) e (F) Paciente no segundo més de pds-operatério.

Tabela 4. Variagdes nas osteotomias mandibulares mais utilizadas para acesso ao segmento distal da artéria carotida interna ou

a bifurcagdo carotidea alta.

Osteotomia Vantagens Desvantagens Complicagdes Tempo
Ramo O acesso pode ser feito na mesma inci- Maior tempo cirtrgico.  Infecgdo pds-operatéria e ma-oclu- -
sdo do acesso para exposigdo carotidea. sdo.
Exposicdo e secgdo sdo projetadas
para evitar lesGes nos nervos facial e
mandibular.
Subcondilar Preserva os nervos alveolares inferior ~ Maior tempo cirlrgico.  Infecgdo pds-operatdria e ma-oclu- -
e lingual. sdo.
Evita areas dentadas da mandibula.
Anterolaterais Acesso mais amplo. Maior tempo cirtrgico.  Infecgdo pos-operatéria e ma-oclu- -
sao; cicatriz mais visivel no mento
e labio; exodontia prévia do dente
relacionada a linha da osteotomia;
alto risco de leséo do nervo alveolar
inferior.
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Proposta de protocolo para abordagem das
lesoes de ACl ou BCA

Apds a revisdo das principais manobras descritas
para abordagem das lesdes do SDACI ou da BCA,
demonstradas na Figura 9, constata-se falta de clareza
quanto a melhor sequéncia para exposi¢ao em cada
caso. Ha diversos fatores que auxiliam o cirurgiao na
selecdo ordenada das técnicas, incluindo a expertise
profissional, especialmente para as técnicas de SMT e
OMD, que necessitam de conhecimentos mais especificos,
tempo disponivel para a tomada de decisdo e recursos
hospitalares. Esses fatores impactam principalmente
a técnica de OMD, que aumenta substancialmente o
tempo cirtirgico e requer miniplacas e parafusos de
titdnio, além da subjetividade do proprio cirurgido ao
ponderar as vantagens e desvantagens de cada técnica.
Dessa forma, para facilitar a decisdo do profissional,
propomos o seguinte protocolo (Figura 10).

Inicialmente, deve-se determinar o nivel da lesdao
de forma objetiva por meio de angiotomografia em
pacientes estaveis ou de forma presumida através de
critérios anatdmicos em paciente instaveis. A partir
de entdo, sugere-se a seguinte sequéncia:

1. LesGes altas (cuja necessidade de acesso
ampliado foi identificada no pré-operatério):
VA recomendada por INT ou IOT + conversdo

1.1.

1.2.

1.3.

2.1.

Acesso ao SDACI e a BCA — proposta de protocolo

SM ou VA cirtrgica

Lesdesaonivel de C2: realizar o acesso ao ECM
+ retragdo ou divisdo do VPD (R/DVPD) e, se
houver necessidade de exposi¢do adicional,
proceder com SMT (preferencialmente) ou
DAE;

Lesoes ao nivel da C1: realizar SMT + acesso
ao ECM + R/DVPD e, se houver necessidade
de exposicdo adicional, proceder com DAE,
seguida por OMD se necessario;

Lesoes acima da Cl: realizar SMT + acesso
ao ECM + R/DVPD + DAE e, se houver
necessidade de exposicdo adicional, realizar
OMD. Caso a SMT nido seja uma opgao,
realizar acesso ao ECM + R/DCPD + DAE +
OMD;

Lesdes cuja necessidade de acesso ampliado foi
identificada no intraoperatoério: analisar a VA

IOT: realizar acesso ao ECM + R/DVPD e, se
houver necessidade de exposi¢do adicional,
avaliar a possibilidade de conversio SM da
10T ou se ha espagos interdentais amplos para
aacomodacdo do TOT. Caso positivo, proceder
com SMT, seguida por DAE, combinacdo

Figura 9. Representagdo das técnicas de acesso ao segmento distal da artéria carétida interna (ACI); planejamento por imagens
de tomografia computadorizada processadas no software Mimics® 24.0 (Materialise, Leuven, Belgium). (A) Acesso por retragdo do
musculo esternocleidomastéideo (RECM); (B) Acesso por RECM e divisido do ventre posterior do musculo digastrico (DVPD); (C)
Acesso por RECM + DVPD e divisdo do aparato estiloide (DAE); (D) Acesso por RECM + DVPD + DAE e subluxagdo mandibular
temporaria (SMT); (E) Acesso RECM + DVPD + DAE e osteotomia mandibular; (F) Demonstragéo do nivel de exposigdo da ACI

de acordo com a técnica.

Conte Neto et al. J Vasc Bras. 2022;21:¢20210193. https://doi.org/10.1590/1677-5449.202101931

217



Acesso ao SDACI e a BCA — proposta de protocolo

Nivelde C2 | EcM + RIDVPD |—*-| SMT (preferencial) ou DAE |
sim [ INT Nivel de C1 5 5
| IOT + conversdo SM | SMT + ECM + R/DVPD |~#| DAE |—=» OMD |
VA Cirurgica
| SM + ECM + R/DVPD + DAE |—*-»| OMD |
Acima de C1

Necessidade identificada
ou presumida de acesso
ao SDAVCI/BCA?

—» ECM + R/IDVPD ;| gfg;’neprlsoi?*w

| ECM + R/DVPD + DAE + OMD |

=l | SMT |—*>| DAE |—'>‘OMD |

= DAE
NAO

INT | [Ecm+RrDVPD —»I SMT (preferencial) ou DAE |—+| SMT + DAE |—>| OMD|
VA cirlrgica

Figura 10. Algoritmo proposto para abordagem das lesbes em segmento distal da artéria carotida interna (SDACI) e bifurcagio
carotida alta (BCA). DAE: divisdo do aparato estiloide; ECM: esternocleidomastoideo; El: espagos interdentais; INT: intubagéo
nasotraqueal; IOT: intubago orotraqueal; OMD: osteotomias mandibulares; R/DVPD: retragéo ou divisdo do ventre posterior do
musculo digastrico; SM: submentual; SMT: subluxagdo mandibular temporaria; VA: via aérea. * Identificou necessidade de exposicdo
adicional da ACI. ** Quando houver espago suficiente para acomodar o tubo orotraqueal.

dessas manobras e OMD. Caso negativo, a
Unica manobra acessivel é a DAE;

2.2. INT ou VA cirurgica: realizar o acesso ao
ECM + R/DVPD e, se houver necessidade
de exposi¢do adicional, proceder com SMT
(preferencialmente) ou DAE, seguida pela
combinagdo dessas manobras e OMD.

Vale ressaltar que, em algumas situagdes, apos
a exposicao cirurgica adequada da lesdo, pode ser
realizado o controle do refluxo da ACI por meio da
insuflacdo de balonetes e cateteres ou shunts que,
além de permitirem a hemostasia, mantém o fluxo
continuo na ACI.

CONCLUSAO

O acesso cirtirgico a regido distal da ACI ou BCA
¢ desafiador, especialmente nos cendrios em que a
anatomia ¢ distorcida (hematoma, sangramento,
aneurisma, tumores), aumentando as dificuldades
e potenciais morbidades das manobras necessarias.
Entre as manobras descritas, parece razoavel que as
duas etapas iniciais sejam a abordagem ao musculo
EMC, seguida pela secgao/retragdo do VPD. A SMT
torna-se um recurso adicional e preferivel a DAE
pelo seu menor potencial de morbidade. Exposi¢des
ainda mais amplas podem ser obtidas com as OMD.
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