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ONE OF THE UNCOMMON consequences of
pulmonary infarction, due either to an
embolus or thrombosis, is the development of
a mass in the pulmonary parenchyma. If the
diagnosis is certain, the appropriate treatment
is usually nonsurgical. Under some circum-
stances, however, thoracotomy may be neces-
sary to establish the diagnosis. In rare in-
stances, pulmonary resection may prove to be
an advisable form of therapy.

The purpose of the present report is to
document experience with five patients who
had organizing pulmonary infarction (Fig. 1)
in whom carcinoma was suspected prior to
surgery. A diagnosis of pulmonary infarction
was established only after thoracotomy. In
retrospect, the diagnosis could have been
made without surgery in some patients. In
others, the location and radiographic appear-
ance of the infarcts, the absence of peripheral
venous disease, and the background of general
good health directed attention away from pre-
operative consideration of this possibility. The
result of resection, and in one patient, pul-
monary endarterectomy, was complete relief
of the presenting symptoms. No recurrent
postoperative infarctions occurred, despite the
fact that prophylactic therapy was not given
in four of the five patients after the diagnosis
was established.

CASE REPORTS

Cask 1. (Lutheran Deaconess Hospital, Chicago,
No. 37165.) A fifty-four year old man was ad-
mitted on July 15, 1961, because of hemoptysis.

His past health had been excellent, with no history
of cardiovascular or pulmonary disease, or trauma.
Auscultation revealed diffuse rales bilaterally, most
marked in the upper part of the right lung. There
were varices of both legs but no swelling, calf
tenderness, or superficial phlebitis. Chest roent-
genograms, laminograms and bronchograms re-
vealed a ground-glass density in the posterior
segment of the upper lobe of the right lung. (Fig. 2.)
Sputum smear and culture for acid fast bacilli
were negative. Skin tests were negative. Electro-
cardiogram was within normal Iimits. Cytologic
studies of sputum and bronchial washings showed
no malignant cells.

Unabating hemorrhage continued until oper-
ation, two weeks after admission. Despite four
transfusions, the hematocrit fell from 42 per cent
to 33 per cent, and hemoglobin from 14.5 gm. per
cent to 10.5 gm. per cent. On July 19 broncho-
scopic examination was performed. It was deter-
mined that bleeding was localized to the right
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FiG. 1. Location and extent of the pulmonary infarcts
in five cases, viewed from the hilar surfaces of the right
(Cases 1 and 11) and left (Cases 111, 1v and v) lungs.
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P S
Fic. 2. Hazy density in the upper lobe of the right
lung (Case 1). The patient had an infaret of the pos-
terior segment of the upper lobe of the right lung with
unremitting hemoptysis.
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side but the loss of 400 cc. of blood during the
procedure prevented more detailed observation.
Bronchogenic carcinoma was considered the most
likely preoperative diagnosis. On July 28, 1961,
a lobectomy of the upper portion of the right lung
was performed. Continuing hemorrhage compli-
cated anesthesia until ocelusion of the bronchus
of the upper lobe. Convalescence was rapid and
uncomplicated and the patient was discharged on
August 7, 1961. One year later he was asympto-
matic and in excellent health.

Pathologic Findings. The posterior segment of
the upper lobe of the right Tung was collapsed,
firm and purple. The bronchi were filled with dark
clotted and nonclotted blood. When the [ung was
cut, a hemorrhagic arca was seen with a 5 by 5 by
4 em. necrotic center. Histologic section showed de-
stroyed architecture in the central part of the
infarct with surrounding atelectasis. The alveoli
were filled with blood and macrophages. One of
the larger pulmonary vessels contained a fresh
thrombus which had not been recognized grossly.
The pathologic diagnosis was hemorrhagic infarct
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of the lung with secondary atelectasis and local
pneumonitis.

Comment. Despite a preoperative diagnosis
of carcinoma of the upper lobe of the right
lung, the final pathologic diagnosis was pul-
monary mfarction. An embolus was not found
in the pulmonary artery, but histologic evi-
dence of recent thrombosis was noted. This
was thought to be the only case in which
embolus was not the cause of infarction. Re-
sectional therapy became mandatory in this
patient because of unremitting hemorrhage.

Case 1. (Massachusetts Memorial Hospital,
Boston, No. 364651.) A seventy year old man
was admitted on March 7, 1953, for the treatment
of a “lung tumor.” He had been in good health
until June 1952, at which time he was involved in
an automobile accident, sustaining a cercbral con-
cussion, multiple rib fractures on the left, and a
left hemothorax which required multiple thora-
centeses. During the ensuing nine months, he lost
forty-five pounds. In January of 1953, he had been
readmitted to another hospital for repair, first of a
left inguinal hernia, and then a left femoral hernia
two wecks later. On February 12, 1953, thirteen
days after repair of the second hernia, pain devel-
oped in the lower part of the right portion of the
chest with hemoptysis, and low grade fever. There
was no evidence of peripheral thrombophlebitis.
He recovered from this, but after discharge a roent-
genogram revealed a mass in the right lung.

Upon admission to Massachusetts Memorial
Hospital, the physical examination was essentially
normal except for enlargement of the prostate.
There was no evidence of peripheral thrombo-
phlebitis, or of heart failure. Chest roentgenograms
and laminograms revealed an ill-defined density in
the superior segment of the lower lobe of the right
lung. (Fig. 1.) The lesion appeared to be dense
with a central radiolucent shadow. Bronchoscopy
and clectrocardiogram were within normal limits.

Prior to surgery, the diagnostic possibilitics were
thought to be carcinoma, chronic lung abscess or
pulmonary infarct. Lobectomy of the lower part
of the right lung was performed on March 19, 1953.
When the pulmonary artery to the lower lobe was
transected, a small thrombus within the wvessel
was cncountered. Upon pathologic confirmation
of the diagnosis of pulmonary infaret, bilateral
superficial femoral vein ligation was performed
two days later on March 21, 1953. Convalescence
was uncomplicated and the patient was discharged
on April 3, 1953.

Pathologic Findings. The specimen consisted of
a lower lobe in which all segments except the
superior were well aerated. The superior segment
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F1c. 3. Roentgenogram of chest (Case 111): A, at admission, and B, three weeks later. Note increase in size
of density.

was ateclectatic with a central, well-circumseribed,
firm mass measuring 3 by 5 ¢m. On section, the
mass showed dark, reddish-green areas in which no
pus was found. In the pulmonary artery, there
was a completely occluding thrombus measuring
2.5 em. which began at the level of the superior
segmental artery. The bronchi were normal. Micro-
scopic findings were typical of pulmonary infarction
of four to six weeks’ duration.

Comment. This patient had a clinical course
consistent with pulmonary infarction due to
embolus. Eight months prior to operation he
had been involved in a serious accident and
two months previously he had had elective
surgery which had been complicated by a bout
ol postoperative hemoptysis. Possibly a period
ol observation would have been justified in
this patient, thereby avoiding thoracotomy
if resolution of the lesion had occurred. The
atelectatic appearance of the infarcted Tung
and surrounding parenchyma at operation was
a consistent findings in all five cases.

Case 11. (Denver VAH, No. A-1oo30.) A
thirty-six year old white man was admitted be-
cause of intermittent cough, hemoptysis and fever
of one month’s duration. Except for a temperature
of 99.4°F. and dullness at the [eft base posteriorly,
the physical examination was within normal limits.
White blood cell count was 19,200 per cu. mm.
with a shift to the left. Hematocrit was 44 per cent.
Electrocardiogram was within normal [imits.
Sputum cultures revealed moderate numbers of
D. pnecumoniae. Smears and culture for acid fast
bacilli were negative. Skin tests were negative.
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Chest roentgenograms at admission revealed an
infiltrate in the lower part of the left lung with
a small pleural effusion. (Fig. 3A.)

The initial impression was pneumonia in the
lower lobe of the left lung. The patient was treated
with penicillin and streptomycin and became
afebrile after three days. However, chest roent-
genograms showed increasing consolidation in the
lower lobe of the left lung (Fig. 3B) during the
ensuing three wecks. Two thoracenteses yielded
serosanguineous flutd, which on cytologic examina-
tion contained no tumor cells. A small, raised,
granular area was at the beginning of the bronchus
from the lower lobe of the left lung. A biopsy speci-
men at bronchoscopic examination showed chronic
inflammatory tissue. Cytologic studies of the
sputum obtained at bronchoscopy were negative
for malignant cells. An azygogram was within nor-
mal limits. Bronchogenic carcinoma was suspected.

At thoracotomy the basilar segments of the
lower lobe of the left lung and the inferior lingular
secgments were atelectatic. The hilum was free of
adenopathy. The pulmonary artery in the fissure
contained organized thrombus which extended
proximally. (Fig. 4.) After obtaining control of
the artery, the thrombus was removed under direct
vision. (Fig. 4.) The basilar and inferior lingular
segments were then excised. Convalescence was
uncomplicated. Eight months postoperatively,
angiographic studies revealed patency of the
remaining branches of the left pulmonary artery.

Pathological Findings. The specimen consisted
of segments of the lingula and the lower lobe of
the left lung, and an embolus from the left pul-
monary artery. The pleural surface was purple-
white with some small elevated fibrin patches.
One 8 mm. pulmonary artery in the specimen



F1¢. 4. Pulmonary endarterectomy in Case mi. Note
organized embolus extending into proximal pulmonary
artery,

contained a yellow-tan friable blood clot. On
microscopic examination, this thrombus was
attached to the wall of the pulmonary artery by
dense fibrous tissue. The bronchus showed squa-
mous metaplasia. Many portions of the lung
showed fibroblastic invasion of the alveoli and
organization. There was thickening of the pleura
by granulation tissue.

Comment. In retrospect, thoracotomy could
have been avoided in this patient. The history
and the roentgenographic findings were con-
sistent with the diagnosis of pulmonary infarc-
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tion despite the absence of a detectable pe-
ripheral thrombotic focus. It is probable that
multiple pulmonary embolizations had occurred
prior to admission. The embolus in the left
pulmonary artery was well organized and
adherent to the wall by the time of oper-
ation and required thromboendarterectomy for
removal.

Cask 1v. (Denver VAH, No. A-11391.}) A [ifty-
one year old white man was admitted shortly after
the sudden onset of pleuritic pain in the lower
posterior part of the right lung. There was no
history of fever, chills or peripheral phlebitis.
Eighteen months prior to admission, a chronic
cough productive of greyish yellow sputum had
developed, which at times had been streaked with
blood. He had lost approximately fifteen pounds,
but had continued to work. In the past, he had
had pneumonia on several occasions but a chest
roentgenogram, two years prior to admission, was
within normal limits. The patient had smoked one
package of cigarettes a day for forty-one years.
On physical examination, the lungs were clear.
There was no evidence of heart failure. Chest
roentgenograms showed a diffuse infiltrate in the
lower lobe of the right lung suggesting pneumonitis.
In the anterior segment of the upper lobe of the
left [ung, an area of increased density was noted.
(Figure 3A.) The clinical impression was pneu-
monitis of the lower lobe of the right lung with
possible carcinoma of the upper lobe of the left
lung.

The mfiltrate in the lower lobe of the right lung
had completely cleared in three days, but the
opacity in the mid-portion of the left lung field

Fi1G. 5. Case 1v. A, one week after admission, and B, four weeks after admission. Note increase in size of

density.
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persisted. Laminograms of this area showed equiv-
ocal central cavitation. The mass appeared to
enlarge during the ensuing several weeks. (Figure
5B.) Bronchograms showed no lilling of the upper
division of the bronchus to the upper lobe of the
left lung. Bronchoscopy was unremarkable and
cellular studies of the bronchial secretions did not
suggest tumor. A bilateral scalene node biopsy was
negative, Electrocardiogram was within normal
[imits. Bronchogenic carcinoma was considered
the most likely diagnosis.

At thoracotomy, ecxtremely dense apical ad-
hesions were found. The anterior segment of the
upper lobe of the left lung was atelectatic. It was
firm, non-nodular, and did not have the gross
appearance of carcinoma. A frozen section biopsy
specimen obtained from this area and from hilar
[ymph nodes revealed inflammatory tissue. The
left main pulmonary artery was 3 cm. in diameter.
Old pulmonary infarction was considered the
most likely diagnosis and the anterior segment of
the upper lobe of the left [ung was removed. Post-
operatively a bronchopleural fistula developed,
which required thoracoplasty. He did not have
recurrent pulmonary emboli. There was never any
evidence of peripheral thrombophlebitis.

Pathologic Findings. The specimen consisted
of a single segment of the upper lobe of the left
lung which was noncrepitant and covered with
shaggy purple pleura. Cut section revealed a
yellow-tan, nonaerated parenchyma. Microscopic
section revealed compressed parenchyma which
was replaced by large bands of collagen. No
granulomas were seen. Many macrophages were
present in the fibrous tissue and alveolar septa.
No sizable blood vessels were apparent in this
specimen. The pathologic diagnosis was pulmonary
infarction.

Comment. This patient had an expanding
mass in the left lung. Symptoms, while com-
patible with pulmonary infarction, were con-
sistent with a diagnosis of carcinoma of the
lung. Fortunately, the benign nature of the
lesion was recognized at operation and he was
treated with a conservative procedure. As in
the other patients, there was atelectasis of the
involved lung with a central area of necrosis.
Of interest at surgery was the huge size of the
pulmonary artery despite the {act that infarc-
tion was confined to a single segment.

Cast v. (Denver VAH, No. A-14136.) A
twenty-three year old white man had a mass-
survey chest roentgenogram on August 13, 1962.
A soft 2 cm. density was detected in the upper
part of the left lung. (Fig. 6.) He was admitted
five days later for diagnosis and treatment. He had

F1c. 6. Cask v. Density noted in upper lobe of the left
lung was detected with routine roentgenogram of the
chest.

been in poor health since 1960 with ulcerative
colitis, treated by total colectomy in February,
1961. The postoperative course was complicated
by a femoral embolus. On physical examination,
the patient was a well developed, thin, white man
in no distress. The lungs were clear to percussion
and auscultation. The heart was within normal
[imits. Examination of the extremities revealed
that the left leg was greater in circumference than
the right. ;Good pulses were noted in both ex-
tremities, and there was no tenderness.

Skin tests for blastomycosis, coccidioidomycosis,
histoplasmosis and tuberculosis were negative. An
electrocardiogram revealed right axis deviation.
Repeat roentgenograms of the chest on August 24,
1962, and September 5, 1962, revealed no change
in the lung density. Laminograms showed an
irregular density with poorly defined borders, con-
taining no calcium. Gastric washings, sputum
cultures and three urine cultures for acid fast
bacilli, which had been obtained upon admission,
revealed no growth.

On September 10, 1962, a wedge resection of the
lesion of the superior segment of the lower lobe
of the left lung was performed. The postoperative
course was benign and the patient was discharged
on the tenth pestoperative day.

Pathological Findings. The specimen consisted
of a 3 by 5 by 6 ¢cm. wedge of pulmonary tissue
containing an indistinct firm mass in the center.
On cut section, the mass was homogenous and
tended to blend with the surrounding pulmonary
tissue. Microscopic examination revealed scattered
areas of acute and chronic inflammatory cellular
infiltration throughout a dense fibrous stroma.
There was no evidence of neoplastic tissue in the
specimen although a few tiny clusters of meta-
plastic squamous cells were noted. The pathologic
diagnosis was old pulmonary infarction.
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Comment. This patient had no symptoms of
an old or recent pulmonary infarct. Perhaps the
history of an arterial embolus, and the asym-
metry of the legs should have directed atten-
tion to this diagnostic possibility. Lack of a
diagnosis prompted thoracotomy.

COMMENTS

Occlusion of the pulmonary artery or its
various branches does not ordinarily produce
infarction in experimental animals [1—5]. Simi-
larly there is considerable evidence in man
that occlusion of a major pulmonary artery by
ligature, embolus, or by primary thrombus
formation, does not by itself cause necrosis of
pulmonary parenchyma [6-8]. Viability of the
involved lung is probably maintained by the
bronchial artery circulation which undergoes
rapid and extensive collateral enIargement
[2-5].

Since concomitant occlusion of the pul-
monary and bronchial arterial systems is rare,
clinical pulmonary infarction must involve
other factors. The most common of these is
impaired venous outflow from the lungs, as
exemplified by congestive heart failure. Other
conditions which have been described as pro-
moting infarction in the presence of pulmonary
arterial occlusion are pleural effusion, bronchial
obstruction, atelectasis, pneumonia and shock
[7,8]. In addition, there is a small but definite
group of patients in whom simple pulmonary
arterial occlusion to all or part of the lung
results in frank infarction despite the absence
of other recognizable contributory influences.
The cases presented in the present study are
examples. All five patients were active persons
until the onset of their acute illness. In no
case was there any detectable remote, imme-
diate or subsequent evidence of cardiac or
chronic pulmonary disease.

In a typical case of pulmonary infarction, the
clinical features are characteristic [7,0]. The
cardinal symptoms are pleuritic pain, hemopty-
sis and fever. Other symptoms, which may be
present, are cyanosis, dyspnea and jaundice.
Frequently, the patients have had an ante-
cedent chronic illness, a recent surgical oper-
ation, or a traumatic accident. A pleural
friction rub and radiographic evidence of a
pulmonary infiltrate provide strong confirma-
tory evidence for the diagnosis. The commonest
cause of pulmonary vascular occlusion in pul-
monary infarction is embolus. If this is the

cause of the infarction, the lower lobes are
usually involved, most commonly on the right.

The first four cases in the present series had
symptoms or findings which might have been
construed as indicating pulmonary infarction.
These included hemoptysis, fever, chest pain,
pleural rub, weight loss and pleural effusion.
Although these features are common with
pulmonary Infarctlon, they are also important
symptoms and signs of carcinoma of the lung
and, hence, are nonspecific. The presence of a
pulmonary parenchymal mass on roentgeno-
grams made 1t difficult to rule out carcinoma.
In some cases, pulmonary infarction was
initially considered as a strong diagnostic
possibility, but persistence and even growth
of the mass on repeat roentgenograms of the
chest made it difficult to sustain this impres-
sion. The location of the infarcts, particularly
when the upper lobes were involved (Fig. 1),
added to the difficulty of the diagnosis.

Little has been written in the surgical litera-
ture concerning the differentiation of pul-
monary infarction from other lesions for which
surgical intervention is indicated. In 1933,
Bigger and Vermilya [10] described a case of
an Infiltrate in the upper lobe of the left lung
in a previously healthy thirty-five year old
man who presented with hemoptysis and a
20 pound weight loss of one month’s duration.
After six weeks, the mass had not changed in
size and it was excised. The pathologic report
was pulmonary infarction. Recovery was com-
plete. In 1945 Perkins and Bradshaw [11] de-
scribed two patients with pulmonary infarcts
who presented with a history of hemoptysis
and who had thoracotomy with the erroneous
diagnosis of carcinoma of the lung. Radio-
graphically, there was a coin lesion of the
lower lobe on the right in one case, and in the
other there was atelectasis of the lateral seg-
ment of the middle lobe. The latter patient
died of massive recurrent pulmonary embolus
four days after resection.

Neville and Munz [12] described an addi-
tional two cases with hemoptysis, fever, and
chest pain. At the time of resection, relatively
fresh infarcts were found, one in the lower
lobe of the right lung and the other in the
upper lobe of the right lung. Both patients
survived and in one evidence of femoral throm-
bophlebitis subsequently developed. Souchery
[13] and Lane [14] each reported a successfully
treated case in which the diagnosis was estab-
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lished only after [obectomy. The former patient
was a twenty-six year old professional ball
player who presented with acute hemoptysis
and in whom a persisting mass developed in the
lower lobe of the left lung. The latter patient
was a thirty-nine year old woman with mitral
stenosis iIn whom an asymptomatic mass in
the lower lobe of the right lung was detected
by roentgenographic examination. In 1960
Arora, Lyons and Cantor [15] described three
patients with masses in upper lobes who were
treated with resection. Hemoptysis was not
prominent in any of these patients. Recurrent
embolization did not occur postoperatively.
These authors pointed out that approximately
10 per cent of the pulmonary emboli lodge in
the upper lobes.

Particularly illuminating is Sharp’s recently
described case [16]. Lobectomy was performed
on a patient with multiple masses in the lower
lobe of the right lung, which proved to be
organizing infarcts. In retrospect, there was
a suggestive history of previous multiple
pulmonary embolization during the five pre-
ceding months. On the third postoperative day,
a massive recurrent embolus lodged in the main
pulmonary artery. The patient was saved by
emergency pulmonary embolectomy, employ-
ing cardiopulmonary bypass.

Pulmonary resection in patients with organ-
izing pulmonary infarcts is usually contraindi-
cated. The infiltrates seen on roentgenograms
may consist chiefly of congested tissue, most
or all of which may not be destined for necrosis
[2,6,17]. The ultimate pathologic residua may
be undetectable or consist of minimal scarring
which is seen only with close scrutiny or upon
microscopic examination. In addition to the
fact that operation is usually unnecessary,
there are added risks of recurrent embolization
in such patients who are subjected to extir-
pative therapy. This has been well documented
in the cases of Perkins and Bradshaw [11] and
Sharp [16].

It may be that thoracotomy in some cases
of pulmonary infarction is unavoidable or even
advisable as will be discussed subsequently.
However, a high index of suspicion will prevent
unwarranted thoracotomy in many instances.
Some of the patients in the present study, as
well as others i the literature, have been
operated upon despite considerable evidence
that the lesion was indeed an infarct. Among
the features that should suggest the possibility

of pulmonary infarction are: History of sudden
hemoptysis, sudden onset of pleuritic chest
pain followed by bloody pleural effusion, lower
lobe lesions particularly in association with
the above features, the presence of multiple
areas of infiltration, radiographic evidence of
rapid change of the infiltrate, evidence of recent
cardiac or other chronic disease and evidence
of peripheral venous thrombosis. If there is a
strong index of suspicion, a period of obser-
vation and serial radiographic studies are
warranted.

In the future, more immediately decisive
diagnostic technics may become available em-
ploying angiocardiography or blood gas studies,
although these methods are as yet develop-
mental. Storey and Jacobs [18] have been able
to localize experimental emboli by angiographic
methods. Robin and his associates [19] have
described a technic for demonstrating increased
dead space after embolization in which in-
farction has not occurred. The method is based
on a decreased gas exchange which occurs in
the Iung parenchyma supplied by an occluded
artery, despite continuing ventilation. Expired
air has, as a consequence, a reduced carbon
dioxide content in relation to the arterial car-
bon dioxide. The authors believe the method to
be useful if the occluded vessels are of lobar or
larger size.

Despite all precautions, there will be some
patients in whom thoracotomy becomes man-
datory for diagnostic purposes because of
failure of resolution or actual growth (Cases 111
and 1v) of the mass. To a greater or less degree,
all five patients in the present study fall into
this category. Under other circumstances, sur-
gical therapy may become the preferred means
of therapy, even though the infarction is
recognized in advance. Uncontrollable hemor-
rhage is the most obvious example, as in
Case 1. This patient was the only one in the
present series in whom a primary pulmonary
thrombosis had occurred.

In addition, the delayed sequelae of pul-
monary Infarction may provide various indi-
cations for deliberate surgical intervention,
even when the diagnosis is known. In the past,
these complications have included empyema
[20] and unresolved post-infarction Iung ab-
scesses. In the future, it is possible that the
reconstructive vascular technics applied else-
where in the body may have a limited but
definite place in the delayed treatment of
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pulmonary arterial disease. Hurwitt and his
associates [21] have demonstrated the feasi-
bility of placing vascular grafts in the pul-
monary arterial system. Bjork and Norhagen
[22] reported a case of pulmonary endarterec-
tomy in a patient who had concomitant resec-
tion of an upper lobe of the left lung, thereby
improving the circulation to the residual lung
tissue. Case 111 is an additional example of
this type of therapy in which five infarcted
segments on the left were removed. Pulmonary
arterial supply to the rest of the lung was
restored by means of a pulmonary endarterec-
tomy. The latter achievement, although worth-
while, occurred purely by chance. Before
these technics can be applied with predicta-
bility, it will be necessary to further standardize
angiographic technics for complete and re-
liable visualization of the pulmonary arterial
vasculature.

A special problem in patients who have been
found at operation to have pulmonary infarc-
tion due to embolus is the prevention of the
recurrences in the postoperative period. The
cases of Perkins and Bradshaw [11] and Sharp
[16] make it apparent that lethal embolization
under these circumstances may occur with
distressing frequency. In the present series in
which four of the five infarcts were thought
to be due to emboli, no specific prophylactic
therapy was given in the postoperative period
except in Case 11, chiefly because the sources
of the dislodged thrombi were not apparent.
The success with which this policy was pursued
may have been due to the fact that the in-
farctions had occurred many weeks or months
previously and that the originating thrombotic
focus had undergone spontaneous resolution.
If thoracotomy is performed soon after embo-
lization, it is probable that vena caval ligation
or a vena cava filter procedure [23,24] should
be employed as soon as the diagnosis is made.
At the moment this policy does not seem
routinely indicated when thoracotomy has
been performed long after the infarction has
occurred.

SUMMARY

The preferred treatment of pulmonary in-
farction is nonoperative when the diagnosis
can be established. In the present study, five
cases are described in which failure of resolu-
tion or growth of a radiographic density re-
sulted in eventual thoracotomy and pulmonary

resection. Carcinoma was suspected in each
case, and in one patient, unremitting hemopty-
sis was an additional indication for operation.
It is thought that the infarction was due to an
embolus in four patients and to pulmonary
arterial thrombosis in the other. Only one of
the patients had evidence of peripheral throm-
bophlebitis, and none had underlying cardiac
disease.

The infarcts involved the upper lobes in two
patients, the lower lobes in two, and both the
upper and lower lobes in one. The benign
nature of the process was recognized at oper-
ation and conservative resections performed.
The typical finding was atelectasis of the in-
volved parenchyma with a central necrotic
area. In two patients organizing pulmonary
emboli were encountered when transecting the
pulmonary arterial supply, and in one of these,
pulmonary endarterectomy of the remaining
vessel was successfully performed.

The apparent ages of the infarcts ranged
from two weeks to several months. After the
diagnosis had been established at operation,
prophylactic anticoagulant therapy was not
given in four patients, and no recurrences were
observed. In the fifth, bilateral superficial
femoral vein ligation was performed, also with
a good result.

Acknowledgment: Permission to use Case II
was kindly provided by Lamar Soutter of
Boston, Massachusetts, who performed the
operation. Cases mr and 1v were done by
residents at the Denver Veterans Administra-
tion Hospital under the direction of R. K.
Brown, M.p.
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