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lingual nitroglycerin can be attributed to: 1) vasodila-
tion in poorly ventilated areas of the lung; 2) a rela-
tive increase in perfusion through the dependent less
ventilated area of the lung due to the fall in pulmonary
artery pressure; 3) a decrease in cardiac output; and 4)
an increase in intrapulmonary shunt.?

Since the cardiac output did not increase after deep
breathing, increase in Pag, cannot be linked to cardiac
output. A small increase in shunt fraction (1.4 per
cent) observed in our previous study® was not quanti-
tatively sufficient to account for the nitroglycerin-in-

" duced decline in arterial Pa,,. Presumably then, a rise
in Pag, can be attributed to an improvement of venti-
lation/perfusion ratio produced by deep breaths.

Improvement in Pag, in patients (premedicated,
supine, breathing room air) who did not receive nitro-
glycerin indicates that deep breathing can reverse not
only nitroglycerin-induced V/Q abnormalities but also
pre-existing ventilation perfusion imbalance.

The clinical significance of the observed changes
in Pag, after administration of nitroglycerin is not yet
clear. However, in critically ill patients with angina
pectoris, a decline in available oxygen may offset its
beneficial effect. High-inspired oxygen concentra-
tions probably should be used when nitroglycerin is
given for the treatment of anginal pain or when nar-
cotics and nitroglycerin are given to patients with
severe coronary artery disease.? Although the use of
oxygen may be convenient under hospital or intensive
care conditions, it is not practical for ambulatory pa-
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tients. The present study suggests that a simple
method, such as deep breathing, may be an easy al-
ternative to prevent or treat nitroglycerin-induced
hypoxemia.
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The Effect of Method of Radial Artery Cannulation on Postcannulation
Blood Flow and Thrombus Formation
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Percutaneous radial artery cannulation is per-
formed to permit continuous monitoring of systemic
arterial blood pressure and to facilitate repeated
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sampling of arterial blood. The radial artery is chosen
because it is accessible, easy to cannulate, and collateral
circulation is usually good and easily confirmed. Two
methods of cannulation are used: transfixing, in which
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the posterior wall of the artery is deliberately punc-
tured; and direct threading, in which the posterior wall
is not punctured. We sought to determine whether the
method of cannulation influences postcannulation
blood flow and thrombus formation.

MATERIALS AND METHODS

The study was approved by the committee to re-
view grants for clinical research and investigation in-
volving human beings. Verbal informed consent was
obtained from forty patients scheduled for open heart
surgery. All were seen the day prior to surgery when
radial and ulnar artery blood flow were assessed in
both wrists, using a Doppler ultrasonic flow meter
(Sonicaid® Model BV381), graphical recordings of
blood flow velocity being recorded. Any patient with
reduced ulnar artery flow as indicated by an attenu-
ated ultrasonic flow recording, was excluded from the
study. Additionally, Richard’s Modification' of Allen’s
test® was performed. If the time to the appearance of
a palmar capillary flush was in excess of 5 seconds,
the patient was excluded from the study. Cannulation
was performed aseptically by one of two anesthesiolo-
gists, each well practiced at one particular technique,
the method of cannulation being randomized. They
both have had over five years of experience and have
used this technique innumerable times. Twenty-gauge
non-tapered Teflon® catheters (Abbocath) were used
and the number of attempts at cannulation noted.
Two patients were excluded from the study, when
during cannulation by direct threading, the posterior
wall of the artery was thought to have been punc-
tured. The skin over the area of the tip of the cannula
and in the hand was inspected at least every 12 hours
for signs of circulatory insufficiency. Decannulation
was performed using proximal and distal pressure and
suction to remove any luminal clot,® with pressure
being maintained at the site of decannulation for five
minutes. After decannulation, blood flow was
assessed at 1 hour and at 5 days by the investigator
who had seen the patient prior to surgery, but who

TasLE 1. Postcannulation Blood Flow
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TasLe 2. A Comparison of Variables*

Translixed Direct Threading
(n =20) (n = 20) P
Duration of cannulation
(hr) 60.8 + 33.1 63.3 + 24.0 >0.05
Wrist diameter (cm) 16,6 = 1.2 16.7 = 1.5 >0.05
Attempts at cannulation 14 = 0.7 1.6 £ 0.9 >0.05

Direct Threading
Transfixed (n = 20) (n = 20)
1 hour*
No change 18 17
Reduced flow 2 1
No flow 0
5 dayst .
No change 20 18
Reduced flow 0 2
No flow 0 0
* P > 0,05,
TP > 0.05.

* Values are means = SD.

did not know the method of cannulation. Ultrasonic
flow meter readings were obtained 1 cm distal to the
cannulation site, at the level of cannulation, and 1 and
5 cm proximal to this level. The duration of cannula-
tion and diameter of the wrist measured at the ulnar
styloid were recorded. During the postoperative
period, all cannulas were flushed using a continuous
flushing device (Intraflo®). All patients receiving
prosthetic valves, and those receiving porcine valves
who were in atrial fibrillation, were fully anticoagu-
lated with Coumadin® to maintain the prothrombin
time between 20 and 30 per cent of control. All other
patients received 5000 units of heparin, subcutane-
ously, every 12 hours. Seven patients were fully anti-
coagulated in each group.

Numerical data were analyzed using Student’s ¢ test
and classification data analyzed using the chi-square

(x?) test.

REsuULTS

There was no significant difference in blood flow
between the two groups (table 1) nor were there any
serious sequelae or instances of frank ischemia. Only
one patient was excluded from the study because
palmar capillary flush appeared after 15 seconds when
performing an Allen’s test.

Wrist circumference, duration of cannulatlon and
the number of attempts at cannulation were not sig-
nificantly different in the two groups (table 2). In only
one patient was a small (approximately Il mm X 1 mm)
luminal clot aspirated during decannulation. This pa-
tient was in the transfixing group and there was no evi-
dence of attenuated blood flow after decannulation.

DiscussioN

Transfixing is a commonly used method of per-
cutaneous radial artery cannulation. However, if de-
liberate puncture of the posterior wall of the artery
results in a markedly higher incidence of thrombus
formation, this technique should not be used rou-
tinely. '

At the times when blood Aow was assessed, our re-
sults failed to demonstrate a higher incidence of post-
cannulation thrombus formation when transfixing
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was used as the method of insertion. Blood flow was
not assessed until one hour after decannulation in or-
der to minimize the possibility of reduced flow, result-
ing from vessel spasm, ascribed to thrombus formation.
Blood flow was also assessed five days after decannula-
tion. This period of time was chosen because thrombus
formation occurring later than five days after
decannulation is uncommon and the possibility of
recanalization occurring within four days is also
uncommon.*

The incidence of thrombus formation occurring af-
ter cannulation with 20-gauge, non-tapered Teflon®
catheters is low. Five days after decannulation the inci-
dence in our study, regardless of the method of can-
nulation, was 5 per cent. This compares with an 8
per cent incidence of occlusion previously reported by
Bedford.?

Although we were unable to demonstrate a dif-
ference in thrombus formation comparing the two
techniques, the low overall incidence of thrombosis
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means we cannot exclude such a possibility. However,
if such a difference does exist, it must be small. We
conclude that the commonly practiced technique of
transfixing does not carry an appreciable increased
risk to the patient.
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Postoperative Paralysis of Phrenic and Recurrent Laryngeal Nerves
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Postoperative paralysis of the recurrent laryngeal
nerve or the phrenic nerve usually follows a direct
trauma during neck or thoracic surgery.'™ The pres-
ent report describes an unusual case of postoperative
unilateral paralysis of both phrenic and recurrent
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laryngeal nerves in a patient undergoing surgery at a
site far from the anatomic course of these two nerves.

REPORT OF A CASE

A 72-year-old man with right hydronephrosis was scheduled
for right nephrectomy. Preoperative radiologic examination was
normal except for degenerative changes of the lumbar spine with
spur formation. He was premedicated with atropine, 0.6 mg,
intramuscularly. Anesthesia was induced with the intravenous
administration of thiopental, 250 mg, and succinylcholine, 75 mg.
Endotracheal intubation was performed using 9-mm low-residual
volume cuffed tube, The cuff was inflated with air just to the point
of preventing an air leak. Anesthesia was then maintained with 75
per cent nitrous oxide and supplemented with alloferine. The
patient was placed in the kidney position with the right side up.
The patient was sharply angulated at the T9 to L1 level by means
of a kidney bridge placed under his lower most flank. This angula-
tion was accentuated further by “breaking” the mid-portion of the
surgical table. A pillow, 15 cm in height, was placed under the pa-
tient’s head. He was stable throughout surgery which lasted
two hours after which the trachea was extubated. Following extuba-
tion and recovery of consciousness, the patient was hoarse which was
attributed to intubation of the trachea. However, the hoarseness
persisted on the second postoperative day and the patient became
febrile. By indirect laryngoscopy, left recurrent laryngeal paralysis
was evident. A chest roentgenogram showed left lower lobe consoli-
dation and elevation of the left leaflet of the diaphragm, Thoracic
fluoroscopy demonstrated the left diaphragmatic leaflet to be
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