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Percutaneous Transtracheal Ventilation for Emergency Dental Appliance Removal

DAVID J. WAGNER, M.D.,* DENNIS W. CooMBS, M.D., SAMUEL C. DOYLE, M.D.i

High-frequency ventilation has been used via endo-
tracheal and transtracheal routes for ventilation during
surgery and emergency airway support.'* Occasionally
transtracheal ventilation has been used in cardiopulmo-
nary resuscitation.® In this report a patient is described
with partial upper airway obstruction from a hypophar-
yngeal foreign body with four sharp appendages. Notably
percutaneous transtracheal ventilation was utilized suc-
cessfully to provide an airway during removal of a
foreign body, thus avoiding tracheostomy.

REPORT OF A CASE

The patient was a permanently institutionalized 65-year-old man
with chronic schizophrenia and cerebral deficits from bilateral frontal
lobotomy. Six hours prior to transfer he had swallowed his lower
denture, lodging it in his hypopharynx. An attempt to remove the
foreign body under iv diazepam sedation was abandoned at a local
hospital due to his uncooperative nature and the attendant risk of
airway compromise or aspiration pneumonia. History regarding his
oral intake was unreliably documented. He also had atherosclerotic
heart disease with complete heart block for which a permanent
pacemaker was in place.
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On examination the patient was alert but demented and uncoop-
erative. He could not talk and was sitting forward, producing copious
oropharyngeal secretions. His anxious respiration was interrupted by
frequent coughing and intermittent inspiratory stridor. Respiratory
rate was 18-20 breaths/min. Cyanosis was absent, as were auscultatory
wheezes. Anteroposterior and lateral roentgenograms of the neck
(fig. 1) revealed a denture in the hypopharynx. This denture had
four molar teeth on either side and was normally attached to his
lateral incisors by two pairs of curved sharp hooks. The denture was
securely lodged in the hypopharynx with the dental surface anteriorly.
A major concern was the contiguous relationship of the denture to
the epiglottis and larynx; together with the two pairs of hooks
impinging on the lateral hypopharyngeal wall.

Initially the patient was sedated heavily, using incremental doses
of iv droperidol to 7.5 mg and thiopental 50 mg. The oropharynx
was anesthetized topically with lidocaine 10%. Gentle laryngoscopic
examination of the oropharynx revealed the dentures to be wedged
securely in place. Further, the vocal cords were obscured completely
by the denture. During subsequent discussions, concern was expressed
that further forceful manipulation of the airway for either oral
endotracheal intubation or removal of the appliance could lead to
damage to the pharynx and larynx by the hooks on the denture.
Tracheostomy under local anesthesia first was considered to secure
the airway. Instead, a trial of transtracheal ventilation with high-
frequency manual insufflation was elected, with emergency trache-
ostomy to be performed if that approach failed.

Transtracheal lidocaine 2%, 2 ml, was administered through the
cricothyroid membrarne. A 2% inch 14-gauge percutaneous catheter
then was inserted via the cricothyroid membrane. The patient
tolerated this well without coughing. Ventilation then was instituted
manually through the catheter with a 50 PSI Venturi-Saunders®
insufflator at 60 cycles/min and Flg, 1.0. Excursion of the chest
occurred, and patency of the upper airway was demonstrated.
General anesthesia then was induced rapidly and maintained with iv
thiopental boluses and succinylcholine by iv infusion. Muscle relaxation
was monitored with a peripheral nerve stimulator. Arterial systolic
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Fic. 1. Anteroposterior and lat-
eral roentgenograms of the neck
with the dental appliance lodged
in the hypopharynx. The denture
is composed of four radiolucent
molar teeth on each side and two
curved sharp hooks that attach to
the patient’s own lateral incisors.
Notably, the teeth in the appliance
were radiolucent so that the com-
posite is much larger than it ap-
pears radiographically, The left
panel demonstrates the impinge-
ment of the hooks on the lateral
wall. The molar surface faces an-
teriorly, and the appliance is pos-
terior to the arytenoids in the lat-
eral film (right panel). The right-
sided teeth are located cephelad
to the epiglottis and glottis. A
transvenous pacemaker wire is
present.

blood pressure remained stable between 130 and 160 mmHg at his
paced heart rate of 72 bpm. Fifteen minutes after initiation of
ventilation, arterial blood gas values were PAg, 363 mmHg, PAco,
27 mmHg, and pH, 7.54.

The pharynx and hypopharynx were exposed with a large Davis
mouth gag and large tonsil blade. The denture was firmly lodged in
the hypopharynx with the dental surface anteriorly. The right sided
hooks were embedded in the right lateral wall of the hypopharynx.
The left sided hook was located just below the arytenoids on the
ride side. The lower portion of the denture was the left side, which
was wedged in the cervical esophagus posterior to the cricoid
cartilage. With a long clamp, the hooks could be dislodged from the
hypopharyngeal wall. Nevertheless, substantial force was required to
extract the denture from its position in the hypopharynx. Subsequent
esophagobronchoscopy revealed puncture holes in the right lateral
wall of the hypopharynx without laceration, Transtracheal ventilation
was discontinued, after a total of 20 min and the catheter removed.
Because substantial bleeding was observed from the transtracheal
injection site, the trachea was intubated. A small area of subcutaneous
emphysema was apparent in the anterior neck but was localized
around the transtracheal entrance site. This resolved prior to extu-
bation. The patient was transferred to the recovery room and the
trachea extubated 20 mins later. Hemoptysis continued for the next
hour then spontancously resolved. No further subcutaneous emphy-
sema occurred. A postoperative chest roentgenogram revealed no
pneumothorax or mediastinal emphysema. Postoperatively he com-
plained for a day of right lateral neck pain. Prophylactic oral
penicillin was given and he was discharged uneventfully on the
second postoperative day.

DiscussioN

The presence of a foreign body in the hypopharynx
lying adjacent to the larynx and epiglottis created a
difficult airway to manipulate and protect. The dental
retaining hooks radiographically appeared imbedded in
the pharyngeal wall. This further complicated manag-
ment, posing the threat of arytenoid or vocal cord
trauma and mediastinitis. With a potentially full stomach,
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airway protection was deemed necessary to decrease the
risk of aspiration pneumonia. Though general anesthesia
with paralysis yields ideal surgical conditions for careful
airway examination and foreign body removal,® in this
case neither tracheal intubation nor a patent airway
could be ensured during anesthesia induction. A forceful
attempt at awake intubation of the trachea in this
uncooperative patient was believed to unacceptably in-
crease the risk and morbidity of laryngeal trauma and
the potential for esophageal perforation. Alternatively,
spontaneous inhalational induction with halothane or
apneic oxygenation with paralysis could be used during
foreign body removal.® However, neither approach
completely protects against aspiration pneumonia, and
the airway cannot be predictably kept patent during
induction and maintenance. Nasal or oral intubation
over a fiberoptic bronchoscope has been used for upper
airway compromise.’® This was not attempted in part
due to the patient’s uncooperative state and copious
secretions. Also, it was not certain that an endotracheal
tube could be manipulated by the denture. The risk of
concomitant laryngospasm was also a mitigating factor.”

Jacobs first suggested that high-pressure transtracheal
ventilation with consequent rostral gas flow up the
trachea aids in the expulsion of secretions and prevents
aspiration.® Klain et al. demonstrated bronchoscopically
in dogs that transtracheal high-frequency jet ventilation
will prevent aspiration of fluid from the mouth with
respiratory rates above 60/min and expiratory phase of
30% or greater.® They attributed this to the continuous
gas flow acting as pneumatic valve at the level of the
cords and a small PEEP effect of high-frequency venti-
lation. In this case a respiratory rate of 60/min was
obtained manually with a Venturi-Saunders® insufflator,
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equipment that is readily available in the operating
room. Respiratory rate greater than 60 was difficult to
maintain manually for prolonged periods due to operator
fatigue. However, for this short procedure, transtracheal
ventilation with respiratory rate greater than 60/min
achievied favorable operating conditions with minimal
risk of airway compromise or aspiration pneumonia.
Other approaches to airway protection considered in
lieu of intubation included either tracheostomy or crico-
thyroidotomy under local anesthesia but clearly were
complicated by this patient’s uncooperative state. In
contrast, transtracheal ventilation spared the patient
another surgical procedure and its subsequent period of
wound healing.

The approach used in this patient is certainly not
innocuous. The reported complications of transtracheal
puncture include hemoptysis, subcutaneous emphysema,
medicational emphysema, vagal reflexes, hypoxia, and
infection.® Holt et al. described a patient with massive
hemoptysis following transtracheal puncture.'® This was
treated by endotracheal intubation with balloon tam-
ponade of the bleeding site. Though tracheal bleeding
was a problem in this patient, hemorrhage was managed
successfully by endotracheal tamponade and resolved
within 1 h. Subcutaneous emphysema occurred around
the puncture site but also resolved rapidly. Both coughing
and hemoptysis occurred after extubation of the trachea
but without local emphysema. Increased tracheal pres-
sures with coughing potentially could cause air leakage
through the tracheal puncture site.

In summary, in this setting percutaneous transtracheal
ventilation with high-frequency insuffiation for removal
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of an irregular upper airway foreign body provided
distinct advantages over other techniques. This approach
minimized trauma to the airway, risk of aspiration
pneumonia, and obviated the need for tracheostomy.

The authors thank Kristin Lanphear for her help in preparing
this manuscript.
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