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definitiva? Uma revisao sistematica.
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ABSTRACT

Being a fast and safe method in the hands of well trained professionals in both prehospital and intrahospital care, Cricothyrotomy has
been broadly recommended as the initial surgical airway in the scenario “can’t intubate, can’t ventilate”, and is particularly useful when
the obstruction level is above or at the glottis. Its prolonged permanence, however; is an endless source of controversy. In this review we
evaluate the complications of cricothyrotomy and the need of its routine conversion to tracheotomy through a search on PubMed, LILACS
and SciELO electronic databases with no restriction to the year or language of the publication. In total, we identified 791 references, re-
trieved 20 full text articles, and included nine studies in our review. The incidence of short-term complications ranged from zero to 31.6%,
and the long-term complications, from zero to 7.86%. Subglotic stenosis was the main long-term reported complication, even though it
was quite infrequent, occurring only in 2.9 to 5%. The frequency of conversion to tracheostomy varied from zero to 100%. Although a
small frequency of long-term complications was found for emergency cricothyrotomy, the studies’ low level of evidence does not allow the
recommendation of routine use of cricothyrotomy as a secure definitive airway.
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INTRODUCTION

The early establishment of a safe airway is a basic
principle of life support. Patient background,
clinical scenario and professionals’ abilities all
play an important role on the achievement of
a patent airway'?. According to the American
Society of Anesthesiologists, a difficult airway is
“the clinical situation in which a conventionally
trained anesthesiologist experiences difficulty with
facemask ventilation of the upper airway, difficulty
with tracheal intubation, or both” 3.

Endotracheal intubation (El) is the preferable
initial airway for trauma patients who present with
apnea, reduced consciousness level, or imminent
compromise of the airways. When El cannot be achieved
oris contraindicated, a surgical airway technique must be
employed, especially for those patients in whom airway
adjuncts, such as laryngeal mask and combitube, were
tried and failed, or who suffered extensive maxillofacial
or neck trauma*®.

Surgical airway procedures include surgical
cricothyrotomy and tracheotomy. Cricothyrotomy,
being a fast and safe method inthe hands of well trained
professionals inboth prehospital and intrahospital care,
has been broadly recommended as the initial surgical
airway in view of the situation “can’t intubate, can't
ventilate”. It is a particularly useful technique when
the obstruction level is above or at the glottis. Its
prolonged permanence, however, is an endless source
of controversy. Some authors defend that it must be
converted to a tracheotomy in 24-72 hours after the
initial procedure,due to the associated risk of subglottic
stenosis. Yet, conversion is not always possible on
unstable and critically ill patients. Reports about patients
with such a profile have demonstrated that, contrary
to the classically established, cricothyrotomy may be
well tolerated by long-term users, with acceptable
complication rates'24.

Due to the inexistence of a systematic, in-
depth and recent revision on such a relevant and
pertinent theme, we aimed to assess the intraoperative
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and postoperative complications rates of emergency
surgical cricothyrotomy, as well as to evaluate the
need of its routine conversion to tracheotomy.

METHODS

Search strategy

We inserted the terms “cricothyrotomy”,
“cricothyroidotomy”, and “coniotomy” on Pubmed's
search tool. We also inserted the same terms, followed
by their cognates in Portuguese, “cricotireoidotomia”,
“cricotireoidostomia”, “cricotirostomia”, “cricotir-
eoidostomia”, “cricostomia”, and “cricotireoidosto-
mia”, and in Spanish, “cricotireoidotomia”, “cricoti-
reoidostomia”, “cricotirostomia”, “cricotomia”, “cri-
costomia”, and “cricotirotomia”, on the search tool of

Scielo and LILACS databases.

Inclusion criteria

We selected for further analysis all the
abstracts retrieved by the search strategy up to January
8t 2016, and whose full text were available on the
electronic version of the journal in which they were
published. We applied no restriction to the year or
language of publication.

Exclusion criteria

We excluded the studies that focused on: 1)
cricothyrotomy performed in a non-emergency setting;
2) cricothyrotomy executed on mannequins, cadavers,
experimentation animals or virtual simulators; 3) the
procedure’s teaching methodology and learning curve;
4) techniques or equipments comparison; and 5) the
procedure’s time of execution or success rate , without
mention to intra or postoperative complications,.

Data analysis

On the studies that met the inclusion crite-
ria, we analyzed the following variables: study design;
number of cricothyrotomies performed per study; pa-
tients’ mean age; indication of the procedure, broadly
categorized as “trauma” and “non-trauma”; setting
in which the procedure was performed, whether “pre-
hospital” or “hospital”; professional responsible for the
execution of the procedure, categorized as “nurse”,

“paramedics”, and “physician”; mean time of patient
follow-up; cricothyrotomy complications, classified as
“short-term complications”, when manifested during
or immediately after the procedure’s execution, or
“long-term complications”, when manifested several
hours to months after the procedure, and subclassified
as “minor”, when evolving to spontaneous remission
and/or not requiring intervention and/or not persisting
chronically, or “major”, when requiring intervention
and/or persisting chronically; number of conversions
to tracheotomy; and period of time after which the
conversion was done, when applicable.

Assessment of evidence quality

The selected studies were evaluated by their
level of evidence, under the criteria of the Oxford Cen-
tre for Evidence-Based Medicine (2009).

RESULTS

Our search retrieved 23 references on
LILACS, 66 references on Scielo and 702 references
on Pubmed, totalizing 791. We selected 20 studies
fortext reading, and from those, included nine in our
review. The included studies were published between
1982 and 2012. Evidence level ranged from 3b’# to
4% All studies were retrospective (Table 1). The
number of cricothyrotomies per study ranged from
10 to 95 (mean 35), totalizing 316 cricothyrotomies.
Patients mean age varied from 32 to 50 years-old
(mean 41). The indication for the procedure was a
traumatic event in the majority of studies. In three
studies'™®'13, cricothyrotomy was performed only
at a prehospital setting, while in other three’®'2,
it was performed only at a hospital setting, and
in the remaining three®™™, in both prehospital
and hospital settings. In all except two studies'" '3,
physicians were the professional responsible for the
procedure. Patients received long term follow-up
in five studies’'®'?, but only two®'? described the
follow-up average time, which ranged between 23
and 51 months. Short-term complications varied
from zero (in one third of studies) to 31.6%, and
long-term complications varied from zero (in 40% of
studies) to 7.86%. Conversion of cricothyrotomy to
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tracheotomy was mentioned in six studies’:810.121415
but was carried outin all patients in only two of
them™®'. Time from cricothyrotomy to tracheotomy
ranged from one to 17 days.

DISCUSSION

From the end of the 19" Century onwards,
several attempts of systematization and standardiza-
tion of airway management in critical patients were
carried out to establish the safety of executed proce-
dures, special attention being given to the study of
their complications. In this context, Chevalier Jackson
published a series of 200 cases of subglottic stenosis in
1921. All cases were secondary to the establishment
of an airway, and 158 patients had undergone crico-
thyrotomy, referred as “high tracheotomy” by the au-
thor. He thus concluded that cricothyrotomy offered
an alarming high risk of complications in comparison
to conventional tracheotomy, as he stressed that those
patients had no known previous inflammatory airway
disease which could explain the high rates of subglot-
tic stenosis'®.

Later, it was pointed out that some of the
observed complications were due to the technique
employed at the time, when airway was accessed
through the thyroid cartilage, and not through the cri-
coid. Brantigan and Grow were the first to adopt a
critical view of the results presented by Jackson and
to introduce evidence contradicting his statements. In
1976, they published a study with 655 patients who
underwent cricothyrotomy. Only 6.1% of those had
complications, and none developed subglottic steno-
sis. They concluded that elective surgical cricothyroto-
my complications were neither more severe nor more
frequent than the complications after conventional
tracheotomy'’. After this, several subsequent studies
continued on questioning the excessively high rate of
subglottic stenosis described by Jackson.

In a prospective study performed by Francois
et al, in 2003, 118 patients from an Intensive Care Unit
who had their airway secured by means of either tra-
cheotomy or surgical cricothyrotomy were followed up
for six months, comparing and the incidence and se-
verity of each technique’s complications. Complications

were classified as immediate (pneumothorax, bleeding,
difficult cannulation), early (subglottic stenosis, acute re-
spiratory failure, tracheoesophageal fistula, temporary
or chronic dysfunction of vocal cords), or late (tracheal
granuloma, non-healing wounds, and scars)'®.

Immediate complications, especially moderate
bleedings, were more frequent on patients who
underwent tracheotomy, which was justified by the
presence of bleeding disorders in a greater number of
such patients. However, all complications accounted
for, they did not find a statistically significant difference
between groups. Based on this, Francois et al stated
that cricothyrotomy, being a more easily executed
procedure, could be an invaluable alternative to
conventional tracheotomy on the airway management
of critically ill patients'®.

Cricothyrotomy has been accepted as the
preferred surgical emergency airway on the scenario
“can't intubate, can’t ventilate” for its technical
simplicity and fast accomplishment. The operative
field of cricothyrotomy comprehends less noble
structures of the neck than the one of tracheotomy.
Tracheal cartilaginous rings are not complete, leaving
the posterior wall of the trachea and the esophagus
unprotected. Such anatomic structures are at greater
risk of being inadvertently injured during the execution
of tracheotomy. On the otherhand, laryngeal and cricoid
cartilages have the shape of a complete circumference,
acting as a shield to the structures located posterior to
them. Also, the incision of tracheotomy is placed more
inferior than that of cricothyrotomy, so that the chance
of pneumothorax, great vessels injury, or mediastinal
perforation are greater''°.

Although it is generally accepted that crico-
thyrotomy is preferable to tracheotomy in an emer-
gency situation, it is also routinely recommended that,
once obtained, the airway must be secured with tra-
cheotomy. For those who defend this position, con-
version should be performed as soon as possible, as
it would reduce the long-term complication rate as-
sociated with cricothyrotomy. Also alleged is that the
conversion procedure itself carries minimal risks, com-
parable to those of elective tracheotomy'.

Up to now, nevertheless, there are no published
studies about complications derived from the conversion
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itself. Two of the studies included in our review compared
the permanence of cricothyrotomy with conversion
to tracheotomy, and both concluded that conversion
does not offer any benefit with regards to long-term
complications® ™19,

In 2010, Talving et al reviewed 20 case series
of emergency cricothyrotomy performed on trauma
patients. They concluded that, despite being a safe
initial airway, long term cricothyrotomy remained
controversial. The review also underlined the absence
of studies proving the benefits of routine conversion.
The relevance of such statements, however, was
impaired by the methodological deficiencies of the
series included on their review”.

In our review, we included nine case series,
three of which reported a complication rate of zero. The
most frequent major short-term complications were,
first, the incorrect execution of the technique, resulting
in injury of cartilaginous structures on the operative field,
reported in five studies'®'*, and second,the failure of
obtaining an airway, reported in two studies®''. Taking
into account that cricothyrotomy is indicated for patients
in whom other procedures to secure the airway failed, or
who present with some degree of anatomical distortion
on the neck, it is not surprising that those are the main
reported complications.

The broad variability on the complication rate,
zero to 31.6%, might be influenced by the experience
of the professional who executed the procedure, as
well as by logistic issues of the setting in which it
was performed. On the series published by King et a/
(2012), for example, all cricothyrotomies executed by
paramedics evolved with immediate complications,
while only 10% of those executed by surgeons had a
similar outcome'. This finding is consistent with other
studies, which reported higher rates of morbidity and
mortality on prehospital procedures?®?. Because of
this, there are authors who suggest cricothyrotomy
should notbe performed on a prehospital setting, and
patients should be ventilated with bag valve mask until
arrival at the nearest trauma center.

However, this contradicts the results of the
case series published by Spaite et al (1999), in which
he demonstrated that only 12.5% of the prehospital
cricothyrotomies performed by paramedic personnel

evolved with major immediate complications. In his
study, however, paramedics were submitted to yearly
training and to strict supervision of physicians through
mobile devices''. The nearness of the professional with
the procedure, the anatomical points of reference and
the different clinical scenarios that he/she could come
across, are therefore essential to the reduction of
short- and long-term complication rates.

The long-term complication most frequently
reported, as expected, was subglottic stenosis, cited
in two of the five studies that included patients’
follow-up®'?. Yet, in general, long-term complications
were rather infrequent, ranging from zero to 5.26%,
notably lower than the short-term complication rates.
One could thereby infer that post-cricothyrotomy
adverse events are mainly self-limited or present a
satisfactory outcome after a brief intervention, not
leaving sequelae. This inference cannot, however,
be validated by the present review, since the follow-
up time of the majority of the series included might
have been excessively short for the long-term
complications to fully manifest themselves. It is known
that subglottic stenosis has an insidious presentation,
and in accordance to this, the two series that reported
this complication were the ones that followed up the
patients for longer time.

As an important limitation, our review
presents the reduced number of included studies.
Even though we have chosengeneric search terms,
comprised simply by the name of the procedure and
its synonyms, very few studies matched our selection
criteria, pointing out to the scarcity of published studies
about this theme.

The small number of procedures per study also
hampered the achievement of consistent conclusions.
Such caveat was foreseen and expected, as emergency
cricothyrotomy is a procedure of exception, used as a
last resource to obtain airway patency?.

Also to be considered are the limitations
inherent to the study design. None of the included
studies was prospective, multicentric and randomized.
Most were case series, so that the quality of evidence
obtained prevents categorical recommendations. This
was already anticipated, since ethic and legal issues
involving the management of critically-ill patients
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impose profound methodological restrictions on studies
about emergency cricothyrotomy, as mentioned by
another review*.

The low level of evidence of the included
studies does not permit deeming emergency cricothy-
rotomy a safe long-term airway. The assembled data

suggests, though, that the procedure’s long-term se-
vere complications, notably subglottic stenosis, are
not as frequent as surmised. Controlled, prospective
studies with a larger sample are necessary to elucidate
whether emergency cricothyrotomy can be considered
a safe definitive airway.

RESUMDO

A cricotireoidostomia, por ser um método rapido e, em geral, realizado com sucesso em ambientes pré e intra-hospitalares por profis-
sionais treinados, tem sido amplamente preconizada como a via aérea cirtrgica inicial diante da situacao “impossivel intubar, impossivel
ventilar” e é especificamente Util quando a obstrucao das vias aéreas ocorre na glote ou em nivel supraglético. Seu uso prolongado é,
contudo, controverso. Nesta revisdo procuramos avaliar as complicacdes da cricotireoidostomia de emergéncia, bem como, a necessi-
dade rotineira de sua posterior conversdo para traqueostomia através de pesquisa de estudos publicados sobre cricotireoidostomia de
emergéncia nas bases de dados PubMed, LILACS e SciELO, sem restricdo quanto ao ano de publicacdo. Assim foram identificados 791
estudos, dos quais 20 foram selecionados para leitura do texto integral, e, destes, nove foram incluidos nesta revisdo. A taxa de com-
plicacbes em curto prazo variou de zero a 31,6%, e a de complicagdes em longo prazo variou de zero a 7,86%. A estenose subglética
foi a principal complicacao em longo prazo, relatada em 2,9 a 5% dos procedimentos. A taxa de conversao para traqueostomia variou
de zero a 100%. Apesar da incidéncia reduzida de complicagdes em longo prazo o baixo nivel de evidéncia dos estudos revisados nao
permite recomendar a cricotireoidostomia como uma via aérea definitiva segura.

Descritores: Cartilagem Cricoide. Manuseio das Vias Aéreas. Cuidados de Suporte Avancado de Vida no Trauma. Medicina de Emergén-

cia Baseada em Evidéncias.
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