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'In cardiac arrest, the first steps of
cardiopulmonary resuscitation (CPR)
are to keep airway patent and support
breathing. Sometimes airway manage
ment is difficult with mask or endo
tracheal intubation. In such life treat
ening situation percutaneous transtra
cheal high frequency jet ventilation
(THFJV) has been used successfullyl-".
A case of successful CPR with such
method but complicated by bilateral
pneumothoraces (BPT), pneumome
diastinum (PM), Pneumoretroperito
nium (PRP) and subcutaneous emphy
sema (SE) is presented.

Case Report

A 21-year-old male, 48 kg with
severe left temporomandibular joint
(TMJ) ankylosis and complete tris
mum was brought to the operating
room without premedication for re
leas of ankylosis. Past history revealed
an abnormal facial development with
TMJ ankylosis and micrognathia. The
patient could not open his mouth at
all and took only liquid fluid since
childhood. For the last 10 years he
has been suffering from sleep apnea
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& narcolepsy. He even fell asleep
during eating or bathing. His pre
operative data showed arterial blood
gases of pH: 7.30, PaC02: 74 torr and
Pa02: 50 torr. Pulmonary function test
showed obstructive ventilatory impair
ment. Chest X-ray showed some in
filtration of both lower lungs without
bullae. His hemoglobin was 12.9 Gm,
with hematocrit: 50.7% & WBC: 9900.
Electrolytes and EKG were within nor
mal limits.

Awake blind nasal intubation un
der topical and transtracheal anes
thesia was tried first. After 40 min
the intubation was still not possible.
The plan was then switched to tra
cheostomy under local anesthesia. A
mid-tracheostomy was performed. Dur
ing excision of the tracheal ring the
patient suddenly developed apnea and
cardiac standstill. A THFJV was im
mediately started through the tracheal
incision with a 14 gauge Medicath
needle connected to the IDC (Instru
ment Development Corporation) VS
600 ventilator which was on stand
by. A driving pressure of 26 psi
and 150/min frequency with inspi
ration/expiration ratio of 0.4 were
used. After 1 mg atropine, 40 ml
7% sodium bicarbonate i.v, and closed
chest cardiac massage, sinus tachycar
dia with 120 beatsmln"! and BP of
160/90 mmHg were restored. The im-
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Table l. ABC changes during procedure

1 2 3 4 5

Time Preoperative 11.20 11.25 11.27 12.15 13.00

pH 7.30 7.07 7.03 7.07 7.29 7.43

Paco2 (mmHg) 74 151 191 146 75 47

Pao2 (mmHg) 50 78 57 72 105 432

HC0 3 37 43 49 42 38 30

BE 6 6.5 10.9 5.5 6.2 6.0

Sao2 (%) 84 88 84 86 99 99.9

1: immediately after cardiac arrest
2: during tracheostomy, ventilation supported with HFJV
3: after insertion of tracheostomy tube, ventilation supported with IPPV
4: waiting for X-ray, ventilation supported with IPPV
5: after insertion of chest tubes, ventilation supported with IPPV

Fig. 1. Chest X-ray shows bilateral pneu

mothoraces with collaps of the left lung more

than right lung, pneumomediastinum, pneumo

retroperitoneum and subcutaneous emphysema

over the face, neck and the chest wall.

mediate arterial blood gases analysis
(table 1) showed a marked respira
tory acidosis. Because of severe hyper
capnia, the ventilation was supported
with THFJV during tracheostomy. The
Medicath needle of the high frequency
jet ventilation (HFJV) had to be with-

drawn several times into the top of
the tracheal incision in the peritra
cheal area for surgical exposure. After
completion of the tracheostomy, gen
eral anesthesia was started with 0.2
mg of Fentanyl and 100 mg penthothal
given IV and Isoflurane. At that t ime
severe subcutaneous emphysema (SE)
over the face, neck and chest were ob
served. Breathsounds in both lungs
were decreased, and pneumothorax
was suspected. Chest X-ray revealed
BPT, PM, PRP and SE (fig. 1). Af
ter insertion of bilateral chest tubes
the ABC's were normal (table 1) with
blood pressure of 120/80 and heart
rate of 80/min. The operation was can
celled and the patient was sent to the
intensive care unit. He recoverd from
the incident uneventfully and the oper
ation was performed successfully three
weeks later.

Discussion

Incidence of pneumothorax after tra
cheostomy were reported with less
than 1%3 in adult and 4.3% in
children", Bilateral pneumothoraces
was even rarely reported", Tra
cheostomy may cause pneumothorax
in two different ways. First is direct
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injury of dome of the pleura. Sec
ond is leakage of air from the tra
cheostomy to the surrounding tissues,
which is commonly seen as subcuta
neous emphysema't-l". If the air con
tinues to accumulate and dissects the
fascial planes of the neck into the me
diastinum, it may lead to pneumomedi
astinum and pneumothorax'V:". It hap
pens rarely and usually is associated
with excessive negative airway pressure
that developed during obstructed or
labored respiration6 ,7 ,8 and should be
a. slow process. In our case no buck
ing or obstructed airway during tra
cheostomy was seen and the bilateral
pneumothoraces occurred very rapidly.
The mechanism should be other than
simple air leakage. Direct injury of the
dome of the pleura which normally
causes one-sided pneumothorax was
also unlikely since a midtracheostomy
was performed. Closed chest cardiac
massage may cause pneumothorax if
the pleura is injured by rib fracture.
Chest X-ray showed no rib fracture
in our patient. One of the advantages
of HFJV is use of small tidal volume
and high frequency, which creates low
airway pressure and decreases the in
cidence of barotrauma''. Although the
patient had a poor pulmonary function
test, there was no bullae or emphy
sematous change in his lungs. There
was no evidence of tension pneumoth
oraces. This indicates that the entry
port of the air in the pleural cavity
was not in the lung parenchyma, but
somewhere else, and the air seemed
to have entered the mediastinum very
rapidly with pressure high enough to
rupture both pleuras and dissect the
fascias around the great vessels of the
mediastinum.

After successful CPR with HFJV
jetting the oxygen through the tracheal
incision, the Paco2 was still 151 torr
and Pao2 78 torro. Because of CO2 re
tention, the ventilation was supported
by HFJV during further tracheostomy.

The needle of the HFJV had to be
withdrawn several times into the per
itracheal area before completing the
tracheostomy. We feel the most likely
cause of the event was blowing of oxy
gen and air from the HFJV into the
peritracheal area. The HFJV needle
might have been occasionally placed
near or inside the fascial planes dur
ing tracheostomy. Under normal condi
tion and without positive pressure, and
open fascial planes in tracheostomy
will not cause prieurnot.horaxf-". But
with HFJV, the pressure would be
sufficient enough to blow oxygen and
air into the mediastinum through the
fascial planes and rupture the parietal
layer of pleura of both lungs if the
needle was in or near the open fascial
planes. The air could further dissect
around the great vessels of the medi
astinum into retroperitoneum forming
penumoretroperitonium.

When using HFJV for tracheastomy,
we recommend that the jetting can
nula should be firmly fixed in the
tracheal lumen. Great care should be
taken when moving cannula inside the
tracheal incision since removal of the
cannule under continued HFJV may
blow air into the fascial planes with
possible development of complications
described above.

(Received Jul. 23, 1991, accepted for
publication Dec. 27, 1991)
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