CHEST

Official publication of the American C ollege of Chest Physicians

Selection of Patients for Pulmonary Embolectomy
Herbert L. Fred and Ethan A. Natelson

Dis Chest 1969;56;139-142
DOI 10.1378/chest.56.2.139

The online version of this article, along with updated information and services
can be found online on the World Wide Web at:
http://chestjournal.chestpubs.org/content/56/2/139

CHEST is the official journal of the American College of Chest Physicians. It
has been published monthly since 1935. Copyright 1969 by the American
College of Chest Physicians, 3300 Dundee Road, Northbrook, IL 60062. All

rights reserved. No part of this article or PDF may be reproduced or distributed
without the prior written permission of the copyright holder.

(http://chestjournal.chestpubs.org/site/misc/reprints.xhtml)
ISSN:0096-0217

AMERICAN COLLEGE OF

H

Uil

P H Y S I C I A N S°

Downloaded from chestjournal.chestpubs.org by guest on July 29, 2010
1969, by the American College of Chest Physicians


http://chestjournal.chestpubs.org/content/56/2/139
http://chestjournal.chestpubs.org/site/misc/reprints.xhtml
http://chestjournal.chestpubs.org/

& crimcal review

Selection of Patients for Pulmonary Embolectomy*

Herbert L. Fred, M.D., F.C.C.P.** and Ethan A. Natelson, M.D.}

A point of view in opposition to that proposed by
Drs. Fred and Natelson is presented in the editorial
by Dr. Sasahara and colleagues on page 89.

Editor

Despite a renewed and expanding interest in pul-

monary embolectomy, criteria for selection of
patients remain controversial.* Indeed, the wide
divergence of opinion is difficult to reconcile. One
author states, “All but minor emboli should now be
treated by pulmonary embolectomy.”® Others be-
lieve, “The successful completion of emergency an-
giography virtually precludes the need for embo-
lectomy.”” We examine here commonly cited indi-
cations for pulmonary embolectomy and demon-
strate the need for flexibility in their application.

DiscussioN

We separate potential candidates for pulmonary
embolectomy into one of three types, depending
upon duration of symptoms after the embolic epi-
sode. Type I consists of patients in whom death en-
sues rapidly. In this group, classification often must
be retrospective. About 50 to 75 percent of patients
with massive, fatal pulmonary thromboembolism die
within the first hour.®® Some become agonal so
quickly that their only hope for survival would
seem to be immediate pulmonary arteriotomy per-
formed without angiographic confirmation of the
diagnosis or use of cardiopulmonary bypass. Four of
42 patients so treated left the hospital without cer-
ebral damage.1®
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Type II patients survive the immediate thrombo-
embolic insult, thereby providing the physician with
time to establish a precise diagnosis and to institute
a planned therapeutic approach. The bulk of medi-
cal literature on pulmonary embolectomy concerns
patients of this type.

Patients in the Type III category have chronic
obstruction of their major pulmonary arteries. Only
a few of them have undergone embolectomy.!!-1¢
Indications for the procedure in this group are es-
pecially difficult to define. Nevertheless, the opera-
tion has alleviated the chief manifestation of dysp-
nea on exertion,'®% returned the angiographic
appearance of the pulmonary arterial tree to nor-
mal,'* and reduced the degree of pulmonary arte-
rial hypertension.'?

Our comments hereafter pertain to indications
for pulmonary embolectomy in the Type II patient.
Currently, angiography is indispensable for estab-
lishing the presence of surgically accessible pulmo-
nary thromboemboli in this group.1”-?2 Clinical find-
ings alone are deceptive?®?® and have led to
unnecessary pulmonary arteriotomy with disastrous
consequences.!8

The angiographic demonstration of massive pul-
monary thromboembolism (occlusion of greater
than 50 percent of the pulmonary arterial tree) is
not necessarily an indication for embolectomy. An-
giograms performed serially have demonstrated
spontaneous resolution of large pulmonary throm-
boemboli.2¢-2® Moreover, we have observed angio-
graphic evidence of massive pulmonary thrombo-
embolism in acutely ill patients who have survived
without embolectomy.

Systemic arterial hypotension unresponsive to
vasopressor therapy is the most frequently cited
and probably the most reliable indication for pul-
monary embolectomy.®3*32 But how long should
one administer vasopressors before deciding upon
such operative management? Some investigators
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suggest that 20%° to 30°! minutes constitute an ade-
quate trial; however, patients with systemic arterial
pressures recorded as low as 50/0 mm Hg’ have
received vasopressors for at least an hour and have
survived without embolectomy.

In some patients pulmonary embolectomy should
be done ideally before the onset of systemic arterial
hypotension. Support for this contention comes
from observations made at Ben Taub General Hos-
pital on nine critically ill patients treated by em-
bolectomy for acute, massive, pulmonary thrombo-
embolism (Table 1). Of the four patients (Cases 2,
7, 8, 9) normotensive at the time of operation, three
survived the procedure and are still living, six
months to five years later. By contrast, only one
(Case 1) of the five patients hypotensive at the
time of embolectomy survived the operation. Baker
and Wagner®* have had a similar experience. In
their nine cases of embolectomy for acute, massive,
pulmonary thromboembolism, the three surviving
patients were normotensive, whereas the six who
died were hypotensive before induction of anesthe-
sia. We cannot dismiss the possibility that the sur-
vivors among their patients and ours might have
lived without embolectomy. Yet in our patients, the
combined clinical, hemodynamic, and angiographic
findings were sufficient to convince us that death
was immiment.

Another point deserves emphasis. Two of our
normotensive patients (Cases 7 and 8) showed sig-
nificant clinical and angiographic worsening despite
optimal heparin therapy for five and six days, re-
spectively. One of these (Case 8) also underwent a
second, preoperative hemodynamic study which
demonstrated further rise in the already elevated
right ventricular and pulmonary arterial pressures.
We, like others,3 believe that such serial measure-
ments, though not always possible or necessary,

Table 1 —Hemodynamic and Angiographic Data
in Nine Cases of Pulmonary Embolectomy

Ag Blood Pressure—mm Hg E?txiﬁated %
e ulmona
(), Right Anem” Vasculature
Case Sex Systemic Ventricle (mean) Occluded
°1  54M 90/60 no angiogram
€e2  84F 160/80 80/20 90/26 (44) 65
3 88M 100/60 48/12 51/19(27) 85
4 47F 30/0 90
5 8M 70/0 90
68 46F 85/50 75/18 72/25 (34) 65
7 S30F 130/70 60/15 65/29(39) 60
**8  49F 145/90 70/6 65/17 (36) 60
*°9  63F 115/75 39/14 60
*Died 6 weeks postoperatively. Cause of death was not
evident at autopsy.
°®Alive

FRED AND NATELSON

provide excellent evidence on which to base deci-
sions for or against pulmonary embolectomy.

Several investigators require the demonstration
of either elevated right ventricular end-diastolic
pressure®!:3¢ or increased “mean right ventricular
pressure 3738 before recommending embolectomy.
A number of patients, however, with elevated right
ventricular pressure have survived without embo-
lectomy.5® Conversely, the need for embolectomy
may exist even when pressures in the pulmonary
artery and right side of the heart are normal. We
have observed two patients with acute, massive,
fatal pulmonary thromboembolism in whom right
ventricular and pulmonary arterial pressures were
normal, but the brachial arterial pressure was 80/
50 mm Hg. In retrospect, pulmonary embolectomy
might have helped these patients.

Some authors stress severe pulmonary arterial
hypertension, with or without elevated right ven-
tricular end-diastolic pressure, as an indication for
pulmonary embolectomy.?* Others emphasize a
mean pulmonary arterial pressure greater than 30
percent of mean systemic arterial pressure as a
basis for such surgical intervention.® Nevertheless,
patients with massive pulmonary thromboembolism,
severe pulmonary arterial hypertension, and/or sys-
temic arterial hypotension have recovered without
embolectomy.2.7.26.39.41

The advent of fibrinolytic activators ultimately
may affect the selection of patients for pulmonary
embolectomy. At present, however, we believe that
available information is insufficient to permit firm
conclusions about indications for these agents in
therapy for pulmonary thromboembolic disease.
These drugs, with special reference to urokinase,
undoubtedly facilitate dissolution of recently formed
pulmonary thromboemboli,*?4* but their adminis-
tration has not brought about significant change in
the mortality rate.*> Furthermore, urokinase is not
widely available and its use carries the ever present
risk of hemorrhagic diathesis.

SUMMARY

1. From a review of medical writings on pulmo-
nary embolectomy and analysis of our own experi-
ence with such cases, we caution against strict
adherence to a single criterion or set of criteria for
the operation.

2. Systemic arterial hypotension unresponsive to
vasopressor therapy is the most frequently cited and
probably the most reliable indication for pulmonary
embolectomy. In some patients, however, the pro-
cedure should be done ideally before the onset of
systemic arterial hypotension, particularly when he-
modynamic and angiographic studies demonstrate
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progressive worsening despite optimal anticoagu-
lant therapy.

3. Embolectomy may be necessary even when
pressures in the pulmonary artery and right side of
the heart are normal.

4. Angiography is indispensable for establishing
the presence of surgically accessible pulmonary
thromboemboli and should precede embolectomy in
all but patients who rapidly become agonal.

ACKNOWLEDGMENTS: Our associates in the sections of
surgleri, cardiology, and radiology, Ben Taub General Hos-
pital, kindly made available some of the material presented.
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TRIUMPH OF SCIENCE

The city of Leyden, The Netherlands, had just he-
roically withstood the onslaught by its Spanish be-
siegers. To reward the burghers for their gallant stand,
William the Silent asked them to choose between two
gifts: freedom from taxes for ten years, or the estab-
lishment of a university. Intellectua{interests prevailed.
Leyden University opened the next year and its fame
spread around the world. Leyden’s rising fame as a
medical school rested on two pillars, anatomical re-
search and clinical instruction. Francis de la Boe Syl-
vius introduced bedside demonstration in Leyden in

1658. This was the most important innovation. Sylvius
himself described it: 1 have led my students . . . daily
to visit the sick at the public hospital. There I have
put the symptoms of disease before their eyes; have let
them hear tEe complaints of the patients . . . and have
asked them their opinion in each case . . . Then I have
given my judgment on every point.

Bettmann, O. L.: A Pictorial History
of Medicine, C. C Thomas, Springfield,
(Third printing) 1962

AN EARLY PATHFINDER IN CARDIOLOGY

Raymond Vieussens (1641-1715), who graduated at
Montpellier and, in 1671, became physician to the
Hospital of St. Eloys, is worthy of remembering by
posterity. During the first ten years of his service he
dissected 500 bodies. His investigations were published
in his Neurographia Universalis, a work which gained
for its author immediate fame, election as a member of
the Academy of Sciences of Paris and as a Fellow of
the Royal Society of London. His last book, Traité
Nouveau de la Structure et des Causes du Movement

Naturel du Coeur, published in 1715, the vear of his
death, is a classic in the history of cardiology. It con-
tains the first accurate detailed illustration of the coro-
nary vessels, the first illustration of mitral stenosis, and
the first recognizable description of the characteristic
pulse of aortic insufficiency, which was full, bounding,
and “struck the tips of my fingers like a cord which
had been tightly stretched and violently agitated.”
Major, R. H.: A History of Medicine,
C. C Thomas, Springfield, 1954
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