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As regularly supplied the eatheter measures
85 cm.; when fitted with a glass adapter
the effective length is reduced to 33 em.
This length may be insufficient to reach
secretions in the main stem bronchi when
the catheter is inserted through an endo-
tracheal tube which may measure up to 27
em. (fig. 1). Furthermore, there is a defi-
nite danger that short catheters which are
inserted up to their maximal length may
completely occlude the endotracheal tube,
since the outside diameter of the proximal
end of the aspirating catheter, expanded
by the connecting glass tube, may exeeed the
internal diameter of the endotracheal tube
or its adapter. Oceclusion of the endotra-
cheal tube not only interferes with pul-
monary ventilation but the lupgs may
rapidly be deflated by suction applied
through an airtight connection.

We have found it necessary to warn
anesthetists in training repeatedly of the
danger of producing atelectasis when the
conventional catheter is inserted its entire
length through an endotracheal tube. The
funnel-like expansion of the proximal por-
tion of the catheter is capable of effecting
an airtight connection between the suction
machine and the patient’s lungs when an
endotracheal tube provided with a cuff is
in place. Actual measurements have re-
vealed that it is possible to evacuate air
throngh the size 14 French aspirating
catheter at a rate of 1 liter in approxi-

AND Case Rerorts 209
mately four Ideally, endotracheal
aspiration through an endotracheal tube
should be performed with a catheter whose
diameter is small enough to permit the pas-
sage of air around the aspirating catheter
with each respiratory movement in order to
prevent deflation of the lungs.

By increasing the length of the Friend
type aspirating catheter to 60 em., the
above objections may be eliminated. It is
also helpful to have the catheters marked
off in 10 em. segments similar to tubes used
for gastric suction. These improved cathe-
ters have been manufactured for us in the
two sizes most commonly used, 12 and 14
French.®

These lengthened catheters may readily
be passed through the nose to perform
tracheobronchial aspiration and to stimulate
cough for the prevention and treatment of
postoperative atelectasis; their added length
is a decided advantage in accomplishing this
manenver.
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RESISTANCE STUDY WITH THE CARLEN-STILLE DOUBLE LUMEN
ENDOTRACHEAL CATHETER *

There bas been some question as to
whether the Carlen-Stille catheter per-
mits adequate, unobstructed respiratory
exchange. Because of our experiences, we
share in the belief that respiratory obstruc-
tion occurs in some sitnations when this
catheter is used. Preoperatively, occlusion
of one pulmonary artery and the bronchus
to the corresponding lung was nsed on can-

A special balloon tipped, cardias catheter
placed in one pulmonary artery arrested the
blood flow to an entire lung when the bal-
loon was inflated. A 39 French Carlen-
Stille, double lumen, bronchospirometry
catheter, inserted in the tracheobronchial
tree, permitted selective occlusion of either
bronchus (2). Ideally, with the pulmonary
artery and bronchus of the same lnng oe-

didates for | tomy to predict post- cluded, a “physiologic pneumonectomy”
F tomy pul ry competence (1). would be accomplished (3). ) .
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Fia. 1. Pressure opposing the gas flow in
millimeters of water (resistance) at various
flow rates in liters per minuto for the fol-
lowing tubes: (1) 23 French endotracheal
tube with 4.2 mm. inside diameter, (2) right
side of the large 39 French adult male, Carlen-
Stille eatheter manufactured by Rilsch with
an approximate inside diameter of 7 mm., (3)
left side of the Carlen-Stille catheter of the
same inside diameter, (4) 26 French endo-
tracheal tube with o 5.2 mm. inside diameter
and (5) 29 French endotracheal tube with a
6.5 mm, inside diameter.

clinical signs of obstruction along with de-
creased arterial oxygen saturation (1). In
an attempt to explain these changes the ac-
tual serodynamic properties of the Carlen-
Stille catheter were studied, using estab-
lished techniques (4, 5).

A dry gas, oxygen, was directed in turn
through each side of the 39 French adult
manle, Carlen-Stille catheter and through
several common sizes of rubber endotra-
cheal tubes, all equal in length with the
Carlen-Stille catheter. At various flow
rates, the pressure opposing the flow (re-
sistanece) through each tube was measured
and curves were plotted (fig. 1). In the
physiological range of flow rates, the 28
French tube has more resistance than the
29 French tube, as expected; the 23 French
tube has even more. The curves of the 39
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French Carlen-Stille catheter lie between
those of the 23 French and the 26 French
tubes. The resistance of the right side ex-
ceeds that of the left because of the angu-
lation of the air stream at the bronchial
orifice, compared with a gradual curve on
the left.

Occlusion of one side of the eatheter re-
sults in more resistance to ventilation for
the normal adult male than the use of a2 26
French endotracheal tube, an uncommonly
small size for an adult. The high instanta-
neous flow rates that accompany the anx-
iety and discomfort of the procedure,
together with further diminution of the
airway size by secretions, accentnate this
resistance. The substitution of a single,
large bore, double cuffed endobronchial tube
for the Carlen-Stille catheter resulted in
free, unobstructed breathing in all cases.

In the bronchospirometric application of
the Carlen-Stille ecatheter, where simple
static lung volume is measured, flow rates
are of little importance. Use of the cathe-
ter for endobronchial anesthesin is possible
when the low flow rates of “controlled res-
piration” are used (6). At low rates, re-
sistance to air passage is minimized. If,
however, spontaneous respirations are al-
lowed to oceur, the correspondingly higher
instantaneous flow rates result in turbulent
flow and relative respiratory obstruction.
Such obstruction might be expected if the
equivalent of a small endotracheal tube in
the adult patient were used.

Thus, we found that many of the objec-
tions to the Carlen-Stille catheter arise
from its high resistance to spontaneous ven-
tilation. This is strikingly noticeable when
an individual breathes through only one
side of the catheter.
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SUBARACHNOID HEMORRHAGE FOLLOWING TR;\CHEOBRONCHI@
SUCTION AND THE “STIR-UP’’ REGIMEN:
A CASE REPORT

A well-developed, well-nourished, 32
year old man underwent a gastric resection
for duodenal ulcer which had previously
ruptured and been closed by an operative
procedure. The ulcer crater was visible by
roentgen examination. The history revealed
no significant findings other than those as-
sociated with the ulecer. The blood pressure
before operation was 134 mm. systolic and
78 mm. diastolic. Subtotal gastric resec-
tion with vagotomy was performed under
intercostal-celine plexus block on September
20, Intubation was performed while the
patient was awake and after the oral
pharynx and larynx were sprayed with a
solution of 2 per cent pontocaine® hydro-
chloride. Following this procedure nitrous
oxide-oxygen (1:1) and 450 mg. of a 0.2
per cent solution of pentothal® were em-
ployed to keep the patient from reacting to
the endotracheal tube or the surgical ma.
nipulation, or both. The anesthesia time
was four hours, and nothing unusual oe-
curred during administration of the anes-
theties. There were no episodes of hyper-
tension before, during, or in the immediate
postanesthetic period. During operation
the blood pressure remained in the vicinity
of 120 mm. systolic and 60 mm. diastolic.
The operation was deemed suecessful and
uneventful.

On the afternoon of the first postopera-
tive day, that is, September 21, the tempera-
ture rose to 102 F', the pulse increased from
80 to 120, and respirations from 20 to 26.
On Itatory ination partial or

total collapse of the lower left lobe of the
lung was thonght to be present. A roent-
genogram of the chest showed multiple
areas of increased density in line with the
left eardiac shadow and extending laterally.
The roentgenologist concluded that this ap-
pearance might be attributable to “paren-
chymal involvement” or “multiple areas of
atelectasis.” He also noted that there was
partial collapse of the left lower lobe, as sus-
pected on physical examination. The Anes-
thesin Department was notifled and a bi-
lateral intercostal block from the sixth
through the twelfth thoracie segment was
performed, using a 0.15 per cent solution of
pontocaine which contained 0.2 ce. of
epinephrine in a concentration of 1:1,000.
One half hour was allowed to elapse so that
anesthesia might become established. After
this period of time the patient was com-
pletely free from abdominal pain, and a
tracheobronchial toilet was performed using
a number 16 French urethral catheter. The
patient conghed vigorously and an esti-
mated 20 ce. of secretion was obtained.
The intercostal block was effective for ap-
proximately three and a half hours, and five
hours after the block the patient volun-
tarily stated that he felt much better. On
physical examination at that time, no signs
of & collapsed lung were found, and it was
thought that the lower lobe of the left lung
was aerated,

On September 22, the second postopera-
tive day, the temperature was 1005 F.,
pulse was 98 and respirations were 20. The
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