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Cricothyrotomy is an emergency airway procedure that is
generally performed after failure of primary methods for
securing the airway. Coagulopathy has traditionally been
considered a relative contraindication to cricothyrotomy, but
there is little evidence in the literature to support this. There
have been no reports of successful cricothyrotomy in a patient
who had received systemic thrombolytic therapy. This report,
from the National Emergency Airway Registry, is the first to
describe successful cricothyrotomy in this context. We describe
2 patients who received thrombolytic therapy and then had
cricothyrotomy performed after failure of other airway
measures. The first patient was a 67-year-old man who
developed severe pulmonary edema and respiratory failure less
than 30 minutes after administration of tissue plasminogen
activator using an accelerated regimen. Both intubation and
attempts at ventilation using an esophageal/tracheal double-
lumen airway (Combitube, Kendall-Sheridan, Argyle, NY) were
unsuccessful, and the emergency physician then performed an
uneventful cricothyrotomy using a vertical midline incision.
There were no complications, and bleeding was minimal. The
second patient was a 45-year-old man who developed severe
angioedema with respiratory compromise after receiving
streptokinase for acute myocardial infarction. Intubation was
impossible, and a cricothyrotomy was performed. Significant
bleeding was controlled initially with packing and was
semielectively explored later in the ICU with ligation of several
small bleeding vessels. Prior administration of thrombolytic
therapy does not preclude successful cricothyrotomy.

[Walls RM, Pollack CV Jr, on behalf of the investigators of the
National Emergency Airway Registry. Successful cricothyrotomy
after thrombolytic therapy for acute myocardial infarction: a
report of 2 cases. Ann Emerg Med. February 2000;35:188-191.]
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His medications included tolazamide, metoprolol, met-
formin, lovastatin, and diltiazem.

An initial ECG revealed left ventricular hypertrophy
and diffuse ischemia. The patient received 325 mg of
aspirin orally, heparin at 1,000 U/h intravenously after a
bolus of 5,000 units, and nitroglycerin intravenously.
’The patient’s pain increased and a Wenckebach rhythm
returned, despite administration of 1 mg of atropine
intravenously. A repeat ECG revealed an acute inferior
and right ventricular wall myocardial infarction.
Thrombolytic therapy with accelerated-regimen tissue
plasminogen activator (tPA) was initiated using a 15-mg
bolus, with 50 mg over the next 30 minutes, then 35 mg
over the next hour.

The patient continued to be bradycardic and unre-
sponsive to atropine with heart rates in the 50 beats/min
range and was hypotensive with systolic blood pressures
ranging between 60 and 114 mm Hg. Normal saline solu-
tion was administered while external pacer pads were
applied. The patient was unable to tolerate the external
pacer, despite intravenous morphine and midazolam.
Pulse oximetry readings decreased as the tPA was nearing
the completion of its infusion. An attempt to float a
transvenous pacer from a right femoral site was unsuc-
cessful. At this point with saturations below 70% and the
patient semi-awake, intubation was required.

The patient was obese and had a short neck, but it was
believed that intubation would not be successful without
neuromuscular paralysis. The patient was too ill to toler-
ate awake intubation using sedation and topical anesthe-
sia and was too compromised to receive an induction
agent. Succinylcholine, approximately 1.25 mg/kg, was
administered. A total of 4 attempts at intubation were
made by a senior emergency medicine resident and 2
senior attending physicians without visualization of the
glottis. On one occasion only, there was visualization of
the arytenoids but passage of the endotracheal tube was
unsuccessful. Oxygen saturations with interposed bag-
valve-mask ventilation remained below 80%. The anes-
thesia department was paged, and an attempt at place-
ment of an esophageal/tracheal double-lumen airway
(Combitube, Kendall-Sheridan, Argyle, NY) was under-
taken, but the tube could not be placed. An attending
anesthesiologist made 3 or 4 additional unsuccessful
attempts at intubation. Moderate edema fluid and secre-
tions had been present initially, but became more bloody
after the attempted Combitube placement. Subcutaneous
emphysema was noted.

At this point, with the patient hypotensive, bradycardic,
and hypoxic, it was determined that cricothyrotomy was

I N T R O D U C T I O N

Optimal emergency airway management often requires
intubation of critically ill patients. Rapid sequence intu-
bation has emerged as the emergency airway management
method of choice when patient evaluation does not iden-
tify an anticipated difficult intubation.1-3 In the event of
failed intubation, a number of rescue maneuvers are pos-
sible, including surgical cricothyrotomy.2,4,5 Surgical
cricothyrotomy is a procedure wherein a surgical incision
is used to gain access to the cricothyroid membrane,
which is then incised to permit insertion of a cuffed tra-
cheostomy tube. The procedure is well described else-
where.4 As a rescue maneuver in cases of failed intuba-
tion, cricothyrotomy is generally reserved for those cases
in which intubation is not possible and ventilation by
alternative methods, usually bag and mask, is ineffective
at maintaining oxygenation. Coagulopathy has been
identified consistently as a contraindication to cricothy-
rotomy, but specific literature support for this recommen-
dation is elusive.4

This report comprises 2 cases from the National
Emergency Airway Registry, a multicenter, prospective
study of emergency department airway management. Both
patients required emergency cricothyrotomy soon after
the administration of systemic thrombolytic therapy and
heparin anticoagulation for acute myocardial infarction.

C A S E  R E P O R T S

Case 1: Cricothyrotomy after tissue plasminogen activator

A 67-year-old man presented to the ED with a chief
complaint of chest pain for 13⁄4 hours. The pain was dull in
nature, initially radiating from his throat to the epigastrium
and subsequently across his chest. He was diaphoretic
and nauseated, but denied shortness of breath.

During ambulance transport, the patient had demon-
strated a Wenckebach rhythm with a pulse rate of 34
beats/min and blood pressure of 60/40 mm Hg.
Emergency medical technicians administered 1 mg of
atropine and 500 mL of normal saline solution, and at
presentation to the ED the pulse rate was 83 beats/min
and blood pressure was 120 mm Hg by palpation.
Examination revealed a short, somewhat obese man in no
distress. Physical examination, including cardiac and
pulmonary auscultation, was without abnormality.

The patient had a medical history of hypertension, dia-
betes, and hyperlipidemia but had no documented previ-
ous coronary artery disease or coagulation abnormality.
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ECG revealed substantial ST-segment elevation in the
inferior leads and ischemia in the anterior leads. The
patient was given 325 mg of aspirin orally and was evalu-
ated for potential contraindications to thrombolytic ther-
apy; there were none. By institutional policy, streptoki-
nase had been established as the preferred agent in the
management of acute myocardial infarction. On specific
querying, the patient reported no known streptococcal
infection or similar symptomatology within the previous
12 months.

The patient was given 1.5 M units of streptokinase
intravenously over 60 minutes; serial vital signs remained
stable. After the streptokinase infusion was completed, a
heparin infusion was initiated. Ten minutes later, the
patient sneezed several times in succession. His blood
pressure was noted to be 110/50 mm Hg and he appeared
to be developing angioedema.

Within 5 minutes, the patient was agitated, blood pres-
sure was 80/30 mm Hg, pulse rate was 130 beats/min, and
the monitor revealed increased diffuse ST-segment eleva-
tion. Significant angioedema developed, and the patient’s
tongue became markedly edematous and was protruding
from his mouth. His skin began to manifest a generalized
erythematous hue and he became acutely stridorous.
Auscultation of the chest now revealed diffuse rhonchi.

The patient became obtunded and was clearly
unable to manage secretions. An attempt was made to
visualize the glottis with a 4-0 Miller laryngoscope.
This was unsuccessful because of the huge tongue and
mucosal edema. Laryngoscopy was attempted twice,
both times without success. At this point, the attend-
ing emergency physician performed an emergency
cricothyrotomy.

Anatomic landmarks were difficult to identify
because of the patient’s central obesity. A midline inci-
sion was made over the larynx; sharp dissection for
exploration resulted in copious bleeding. The
cricothyroid membrane was nonetheless quickly iden-
tified and incised; a No. 4 tracheostomy tube was
introduced without difficulty. Bedside hemostasis was
attempted with silk ties and electrocautery but was
largely unsuccessful. The cricothyrotomy wound was
packed with gauze.

After the airway was secured, the patient was
given 50 mg of diphenhydramine intravenously, 500
mg of hydrocortisone intravenously, and an infusion of
epinephrine was initiated. The patient was also given
1,000 mL of 0.9% saline solution. The blood pressure
responded to the epinephrine infusion and fluid resus-
citation.

necessary. The procedure was performed by an experienced
attending emergency physician through a vertical midline
incision that was carried down to the cricothyroid mem-
brane with sharp and blunt dissection, and resulted in
minimal bleeding. A No. 4 Shiley cuffed tracheostomy
tube was placed through a horizontal membrane incision,
and the patient was easily ventilated with oxygen satura-
tions increasing quickly to greater than 90%.

Postprocedure chest radiography revealed air in the
soft tissues and a left-sided pneumothorax. A chest tube
was placed in the midaxillary line without difficulty.

The patient was then taken to the cardiac catheterization
laboratory where he underwent balloon angioplasty. The
patient’s clinical status improved markedly with resolution
of ST-segment elevation, normalization of conduction,
and improvement in blood pressure. He was transferred
to the ICU.

While in the ICU, the patient had persistent bleeding
from the upper airway. Otolaryngology consultation
identified that oropharyngeal and supraglottic trauma
from the intubation attempts (including the Combitube)
resulted in mucosal trauma and persistent oozing. The
bleeding did not appear to originate from the cricothy-
rotomy site. The patient received a total of 5 units of
packed RBCs. His course in the ICU was stormy with per-
sistent and refractory hypotension, ventricular akinesis,
and, ultimately, death within 48 hours.

At autopsy, there was some hemorrhage in the soft tissues
around the cricothyrotomy site, but no evidence of signif-
icant injury or bleeding. The previously noted upper air-
way trauma was confirmed.

Case 2: Cricothyrotomy after streptokinase
A 45-year-old man presented to the ED complaining

of sudden onset of left-sided chest pain that occurred
while he was working in the yard. The pain was associ-
ated with nausea, diaphoresis, and light-headedness. He
reported that he had never had similar pain.

His medical history was significant for hypertension,
and his family history was positive for atherosclerotic
cardiovascular disease and stroke. There were no known
allergies.

Vital signs were blood pressure 180/110 mm Hg,
pulse rate 85 beats/min, respiration rate 18 breaths/min,
and oral temperature 37.1°C (98.8°F). The patient was
markedly obese, especially centrally. Head and neck
examination was normal. Auscultation of the chest
revealed scattered rales at both bases. There was a regular
cardiac rhythm with no murmurs. Physical examination
was otherwise unremarkable.
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are unlikely to carry greater morbidity than that caused
by ultimate failure to secure the airway.
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The patient’s condition stabilized over the next hour,
and he was admitted to the coronary care unit. H1 and 
H2 antihistamines were given, with weaning of the
epinephrine infusion. Twelve hours after admission, the
angioedema had essentially resolved, and the patient was
orally intubated as the cricothyrotomy tube was removed.
The cricothyrotomy wound was explored, and several
small, oozing vessels were ligated; the wound was repacked
with gauze.

The patient’s condition continued to improve. His
cardiovascular status remained stable and he was pain-
free. On hospital day 3, the cricothyrotomy skin wound
was closed, and on day 5, he was discharged home in
good condition. Two months later, he underwent coro-
nary angiography and angioplasty, and at follow-up 1
year later, he was in good condition with no evidence of
laryngeal pathology.

D I S C U S S I O N

Cricothyrotomy requires a surgical incision, and may
therefore be expected to lead to hemorrhagic complica-
tions in patients who have received anticoagulants. Our
first patient developed respiratory failure after receiving
tPA. The patient had received full systemic heparin anti-
coagulation and accelerated tPA therapy, but a cricothy-
rotomy was performed with minimal bleeding, and later
examination and autopsy did not identify significant
hemorrhage related to the cricothyrotomy. Initial (appro-
priate) reluctance to perform rescue cricothyrotomy may
have led the patient to undergo an excessive number of
intubation attempts, resulting in upper airway trauma.

The second patient developed a severe allergic reac-
tion, presumably to streptokinase, and could not be intu-
bated. Again, cricothyrotomy was performed, and despite
some difficulty caused by the patient’s anatomy, the
cricothyrotomy was successful. Bleeding required pack-
ing and subsequent cautery and ligation of small vessels,
but no serious or long-term complications ensued.

Although systemic anticoagulation, coagulopathy,
and systemic thrombolytic therapy should continue to
be considered relative contraindications to surgical
cricothyrotomy, this report demonstrates that, at least in
the specific circumstances of these cases, cricothyrotomy
can be successfully performed in the presence of both sys-
temic thrombolysis and full therapeutic heparinization. A
vertical skin incision should provide theoretical advan-
tages with regard to anatomic access and avoidance of
blood vessels.4 Complications of cricothyrotomy in this
context can be addressed after the airway is secured and


