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TABLE 1. Patients Having Internal Jugular Cannulation

‘Total
Single Pass | Multiple Passes | No, of Single Pass
of Needle of Needle Paticnts Success Rate
With Doppler 17 5 22 77.3%
(54.6-92.2)*
Without Doppler 6 15 21 28.6%
(11.3-52.2)

x? = 10.24; P = 0.0014. x? (corrected) = 8.38; P < 0.005.
* 95% confidence intervals.

exploration. The size of our study limits definitive con-
clusions about complication rates; however, we believe
the Doppler can be a useful aid for internal jugular can-
nulation.
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Hemodynamic and Two-dimensional Transesophageal Echocardiographic Analysis
of an Anaphylactic Reaction in a Human
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While anesthetized for aorto-bifemoral reconstruction,
a 60-year-old man had an anaphylactic reaction to the
antibiotic sodium cefazolin (Ancef®; Smith Kline, Phil-
adelphia, Pennsylvania). During the reaction, hemody-
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namic and two-dimensional transesophageal echocardi-
ographic (2-D TEE) measurements indicated that pro-
found hypotension occurred because of decreases in left
ventricular preload and afterload and not because of
myocardial dysfunction.

REPORT OF A CASE

A 60-year-old, 82.5-kg man was admitted to our hospital because
of the acute onset of numbness and weakness in his legs. Absence of
pulses.in the legs led to the diagnosis of aortic occlusion. An aortogram
vevealed occlusion of the left renal artery and both femoral arteries
by a thrombus, and blood flow to the legs and right kidney was minimal.
An echocardiogram revealed a large pedunculated thrombus in the
left ventricle and pronounced abnormalities in anteroseptal and lateral
wall motion. A cardiac surgeon advised against immediate removal
of the left ventricular mass, but because of threatened loss of the
lower extremities and impending renal failure, an aorto-bifemoral
bypass graft, right renal revascularization, and left nephrectomy were
planned.

The patient’s medical history included many years of poorly con-
trolled hypertension and severe coronary artery disease. Four years
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FiG. 1. Hemodynamic and echocardiographic changes before, dur-
ing, and after an anaphylactic reaction to cefazolin. MAP = mean
arterial blood pressure; HR = heart rate; PCWP = pulmonary capillary
wedge pressure; LVEDA and LVESA = left ventricular end-diastolic
and end-systolic cross-sectional areas; EF = ejection fraction (LVEDA
= LVESA)/LVEDA; CI = cardiac index; SI = stroke index; SVRI
= systemic vascular resistance index; and PVRI = pulmonary vascular
resistance index.

before this admission, he required a four-vessel coronary artery bypass.
Within a year, however, an anteroseptal myocardial infarction occurred.
Two years before admission, he had a second infarction (inferior wall
of the left ventricle), this time complicated by congestive heart failure
and residual exertional angina. Although 40 years before admission,
facial and laryngeal edema had occurred after he had ingested aspirin,
10 years after that, penicillin was administered without incident. His
current medications consisted of digoxin, furosemide, 1/2-inch 2%
nitroglycerin ointment every 6 h, and sublingual nitroglycerin as
needed.

The night before surgery, the patient consented to participate in
a study comparing two primary anesthetic agents, sufentanil, a new
synthetic narcotic, and isoflurane. Before induction of anesthesia, heart
rate was 82 beats/min, and mean arterial pressure (MAP) was 100
mmHg. The patient received sufentanil (8 ug/kg) for induction of
anesthesia, which was maintained with 70% nitrous oxygen and 30%
oxygen. After endotracheal intubation, a 9-mm gastroscope having a
3.5-mHz echocardiographic transducer on its tip was introduced into
the esophagus and positioned behind the heart to obtain a short-axis
view of the left ventricle at the level of the tips of the papillary muscles.
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For 20 min after skin incision, the patient’s blood pressure did not
change from preinduction values. However, within 3 min of receiving
300 mg of sodium cefazolin, heart rate increased from 67 to 96 beats/
min, an intense red discoloration covered his entire body, and MAP
decreased from 95 to 42 mmHg, despite rapid infusion of 60 ml of
Ringer’s lactate per minute for 15 min. Nitrous oxide was discontinued,
and 100% oxygen was administered. Over the next 15 min, MAP
gradually increased to 63 mmHg. Total fluid administered was 900
ml. Subsequently, the intraoperative course was uneventful.

Pressures in the radial artery, right atrium, and pulmonary artery
were recorded continuously from strain-gauge transducers calibrated
with mercury. Cardiac outputs were determined using a thermodilution
technique (iced saline at 0-3°C) and were calculated using a cardiac
output analyzer (Edwards 9520A). All measurements were done in
triplicate. Cardiac index, stroke index, systemic vascular resistance
index (SVRI), and pulmonary vascular resistance index (PVRI) were
calculated. The V5 ECG lead was displayed continuously on a he-
modynamic monitor (Vitatek model 1211).

All echocardiographic images were recorded on 1/2-inch VHS tape
from an ultrasonograph (Diasonics 3400R), Recordings, which were
made at the times indicated in figure 1, were analyzed with a light-
pen computer (Diasonics model V3000). For three consecutive beats,
the surface of the endocardium was traced at end-diastole and end-
systole. The computer calculated left ventricular end-diastolic and
end-systolic areas (LVEDA and LVESA, respectively). Ejection fraction
(EF) was calculated as a percentage as follows:

EF = (LVEDA - LVESA)/LVEDA X 100

RESULTS

Fifteen minutes after surgical incision (i.e., immediate]y
before administration of cefazolin), MAP was 85 mmHg,
heart rate, 68 beats/min; pulmonary capillary wedge
pressure (PCWP), 17 mmHg; cardiac index, 1.95
1-min~' - m™% stroke index, 28.7 ml - beat™! - m™2; SVRI,
1,633 dyn-s-cm™-m? PVRI, 89 dyn ‘3.cm™?.m?
LVEDA, 18 cm* LVESA, 10.8 cm? and ejection fraction,
40.2%. Three minutes after administration of cefazolin,
heart rate increased to 96 beats/min and was accom-
panied by dramatic decreases in MAP (51%), PCWP
(47%), SVRI (77%), PVRI (52%), LVEDA (60%), and
LVESA (77%). At the same time, cardiac and stroke in-
dexes increased 89% and 34%, respectively.

At 15 min after injection of cefazolin, MAP had re-
turned to 63 mmHg; and SVRI, PVRI, and PCWP were
returning toward preantibiotic levels. Left ventricular
end-diastolic area, LVESA, cardiac index, and heart rate
remained 13% higher than they had been before cefazolin
(fig. 1). No new abnormalities in left ventricular wall mo-
tion were noted during or after the anaphylactic reaction
or recovery period. The V; ECG lead revealed no evi-
dence of ischemia during the anaphylactic reaction or
recovery period.

DISCUSSION

This case report demonstrates several aspects of an
“immediate hypersensitivity” reaction (type 1), which is
produced by the IgE-mediated release of pharmacolog-
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ically active substances. Anaphylactic reactions can occur
when an antigen interacts with immunoglobulin E (IgE)
to cause degranulation of tissue mast cells and basophils,
resulting in the liberation of histamine, prostaglandins,
kinins, and slow-reacting substance of anaphylaxis (SRS-
A) into the circulation. Histamine and kinins have pro-
found effects on the circulation,? and histamine and SRS-
A directly affect the myocardium.? Because a component
of SRS-A, leukotriene Dy, is a potent coronary vasocon-
strictor, the hypotension of anaphylaxis may be due, in
part, to myocardial ischemia.* In animals, leukotriene D4
has profound systemic effects similar to norepinephrine,
resulting in increased SVR and MAP.® These increases
could cause further deterioration in myocardial function.
However, we found no evidence of myocardial ischemia.
The pronounced hypotension that occurred during this
reaction appeared to have been caused by alterations in
the loading conditions of the left ventricle and not by a
deterioration in myocardial performance. The most pro-
nounced hemodynamic effects concerned venous and ar-
terial vasomotor tone. Values for PCWP, PVRI, SVRI,
LVEDA, and MAP decreased at least 50% within 3 min
of cefazolin administration. These changes probably are
due to the early histamine release documented in hu-
mans,® because histamine is a potent vasodilator” and has
direct antidromic, inotropic, and chronotropic action
when administered directly into heart muscle.®

In this patient, who had preexisting left ventricular
dysfunction and severe coronary artery disease, hypo-
tension could have been expected to lead to decreased
left ventricular performance. By the same reasoning, if
leukotriene D, were a major influence in this setting, one
would expect evidence of myocardial ischemia, left ven-
tricular failure, or systemic pressor effects.® However, no
evidence of left ventricular dysfunction occurred during
this anaphylactic reaction. Both PCWP and LVEDA de-
creased, while stroke index, cardiac index, and ejection
fraction increased. Furthermore, no changes indicating
ischemia were seen on the V5 ECG monitor, and no new
abnormalities in wall motion were observed on the two-
dimensional transeosphageal echocardiogram.

During an anaphylactic reaction, the temptation to ad-
minister vasopressors is strong. However, our patient re-
sponded to fluid therapy and 100% oxygen, as did a
previous patient having a well-documented anaphylactic
reaction.® Data for this latter patient showed that within
20 min of fluid resuscitation, MAP and heart rate had
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returned to prereaction levels. We hypothesize that, in
the controlled setting of the operating room, treatment
of anaphylaxis should focus on ensuring adequate oxy-
genation and replacing fluids. In many patients it is also
appropriate to use epinephrine early in the therapy for
anaphylaxis to prevent further degranulation of mast
cells.? Using a “pure” vasoconstrictor (i.e., norepineph-
rine) or myocardial stimulant (i.e., isoproterenol or do-
pamine) in these patients theoretically might increase
myocardial work, induce myocardial ischemia, and pre-
cipitate dysrythmias. We were able to use volume alone
in resuscitating our patient, who responded well to such
treatment. Thus, the mild episode of anaphylaxis, its
prompt recognition and discontinuation of the offending
agent, and our fortuitous monitors allowed us to use only
volume as a treatment. In other anaphylactic events, vol-
ume alone might not suffice and prompt treatment with
epinephrine would be necessary.'*?

In conclusion, our data support the contention that
the hemodynamic sequelae of this type of anaphylactic
reaction result from profound peripheral vasodilation.
When preload and afterload to the left ventricle are re-
duced greatly during an anaphylactic reaction, myocardial
pump function appears to be enhanced.
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