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NEW interest was eveated in the subjeet

of post-operative polmonary eomplications
by the articles of Pastenr,! Rose Bradford.? and
later writers® on the ocenvrence of massive col-
lapse of the lungs following abdominal opera-
tions. Thanks to their insistence we were
placed in the pozition of being able to recognize
three eases of this peeuliar lung condition
within the short space of five woeeks, and saw
many other caszes in a “‘chest wound® series,
which seemed to typify Pasteur's deseription,
These cases have heen deseribed and the
elinical conditions referred to! They scem to
he a post-operative happening found usually
in direct proportion to the searcher’s familiarity
with the literature on the subject; they have
symptoms of onset and certain physical signs
which are unlike those of the more commonly
noted post-operative lobular pneumonias.

Az if to strenpthen this newly created
interest, and led chiefly by Wharton and
Pearson® and Wharton and Hampton,® we have
returned in the last few years to the recogni-
fion of the part played by emboli in the
production of post-operative pulmonary com-
plieations; “minor embelil™” in partiealar which
tend to appear late in convaleseence, imitate very
closely an acute plewrisy, and are at times
found 1o be in evident associgtion with a
thrembe-phlebitis of the femoral or abdominal
veing, In giving caveful consideration 1o the ae-
eumulating records coneerning the so-called mas.
sive collapse of the lungs, one soon feels ihat
somme few of the acute pulmonary aceidents whish
take place within a few minutes or hours of
operation, arc certainly happenings of this

* Part IT of this interesting paper will be published
in the August issue.

nature.  The analysis of any group of post-
operative pulmonary eomplieations gives also
a very definite and larpe pereentoge of eases
whose history sagzests that minor emboli from
thrombosed vessels at the site of the wound,
or from thrombi elsewhere formed were cans-
ing the aete vespiratory-system invalvement.
Massive eollapse of the lung should be thought
of when eonsgideving any extensive and rapidly
farmed consolidation oeeurring after operation;
miner emholism is a dingnosis which should be
freely made in the presence of a late develop-
ing plewrisy with or without an evident
phlebitixs. No tabulation of post-operative pul-
monary complications can be looked upon as
aceurately analytieal, if in its columns there
be found no reference to these two conditions.
In most classifications of ‘‘the pulmonary
aceidents of surgery' it i5 recognized that
lobar pnenmonia, hroncho-pneumonia and bron-
chitis—eonditions which oceur as a rvesult of
many contributing canses—are the most com-
mon pulmonary affections met with following
operations under general anmsthesia. * Ether
puenmonia’’, aspiration pneumonia, must be,
however, a happening immediately related to
the operation. and the diagnosis of post-opera-
tive pnewmonia as a result of operation should
be rescrved for those cases which have de-
veloped their signs and sympioms within twe
and three days of the surgieal procedure. It
is admitted that a long infection like lobar or
lobular pneumonia may assail any patient in
hiz  eonvaleseence, but it has mever been
sufficiently emphasized that a lung eondition
oeeurring suddenly, as late or later than four
or five days after the operation (and there are
many snueh) may be due to causes other than
lung irritation, infection and inflammation.
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The disgnosis of “post-operative pnoumonia’’
is still frequently made with a femoral thrombo-
phlebitiz in sight, & normal temperature, and
the day of gperation ten or twelve days gone
by, Pulmonary accidents oeccurring under
gneh circumstanees are more certainly embolie
in mature.

The well-kept records of the surgical and
gynicological serviees of the Toronto General
Hospital made an investigation of a three.
year period of post-operative pulmonary
complications an  unusually casy matter;
prewmonias, lobular pnewmonias, bronchitis,
plenrisies, cmpyemata, abseesses, gangrene, in-
faretion, phlebitis, embolus and thrombosis
were searehed for under their respective head-
ings and their relationship to the preceding
operation carefully considered. An attempt
was made to exclude from the series all septie
cases, and those eases, which from their eom-
plications or bad physical condition, might be
considered ag likely to have developed pul-
monary lesions, such as terminal preumonias,
or septie pulmonary emboli, even without the
shoek of an operation. With such restrictions,
a comparison of the stormy post-operative
period with a quiet or afebrile pre.operative
stage, was frequently possible, and gave interest-
ing sogmestions, which would otherwize have
been lost in the fever of infection or accompany-
ing disorder, It was also endeavoured by an
analysis of the history to estimate the life
expectancy subsequent to the particular opera-
tion,

A further vestriction was made in dealing
with the guestion of pulmonary abseess as a
post-operative pulmonary complieation, if the
abseess were attributable to inhalation of blood,
seeretions, or foreign body, or if following
close upon operations on nose, mouth or upper
air passages, it seemed reasonable to consider
it as an aspivation result, rather than as some-
thing ensuing upon the mere surgical procedure.
Emboli through the veing from the wound site
in a tonsillectomy, or extension along the
lymphaties te the lungs from the sloughing
area left when dirty tonsils have been removed,
have been popular explanations of the oseur-
rence of lung abseess after these operations on
the throat,” but such explanations would not
apply to an abseess following a clean sub-mueons
reseelion, or to the abscesses following upen
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teeth extractions and upon this latter operation
ensued the majority of the pulmonary abseesses
noted as being post-operative pulmonary aeci-
dents. The suspicion must still remain that
aspiration of blood, seeretions, or foreign body,
into the lung is the more probable cause of
pulmonary absecess subsequent to operations in
the nasal, oral and pharyngeal eavities, though
it will always be recognized that operations
elsewhere in the body are at times associated
with abscess and gangrene, which may have de-
veloped either from a post-operative lobular
prenrmonia or from an embolie infaretion which
has broken down as a vesult of an added in-
feetion,

Looking at post-operative pulmonary eom-
plications of elean surgieal cases en masse, and
in the light of some of the defails just men-
tioned, one notes that they have a history and
eoltrse which varies materially from that of
the better known infeetions lung disorders. The
rapidity with which the temperature and
pulse vate mayv rise after operation, when lung
irritation iz developing, is striking to a degres;
within & few hours the pieturc of an aeute
diffuse lobular inflammation may be in evidenee,
The absenee of both chill and plenral pain in
the post-operative ‘pneumonias’’ supgests at
onee that a proeess different from that of the
poeamococens infeetions is developing; herpes
labindiz is rarely noted; neither sevous or purn-
lent effusions temd to aceompany or to follow
these post-operative pneumonias diveetly, though
when an abszeess has formed in one of them,
it may have pus in the plenra as & complieation
or scquence.  As regards the types of post-
operative pulmonary aceident with signs of
acute plenral involvement in a clean ease, it is
to be insisted upon that they alse are ravely
asspeiated with effusions; a feature which sug-
gests that the irritating agent is non-infeotive
in origin. It should be noted also as a point
of elinieal import that the infaretions assoeiated
with these pleurisics may be of an aren large
enough to provoke the diagnosis of a pnenmonia,

The term se often used in this paper “sub-
seguent to operation’ as coneerns the pul-
monary accidents of surgery may almest be
held to mean “‘subsequent to abdominal opera-
tions’’, for it is pre-eminently the operation
on the abdominal viseera or pelvie organs that
i followed by poeomonias, “‘minor-embeoli™
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plearisies, or pross fatal embolic happenings.
Operations upon the head, thorax or extrem-
ities are not, however, exempted from the
liability to post-operative pulmonary lesions,
as the following figures will show : **pulmonary
complieations subsegquent to abdominal and
pelvie operations, 102 subsequent to operations
clsewhere in the hody, 8.7 The determination
of the nature of the pulmonary accident follow-
ing upon an operation elsewhere than in the
abdomen, is a matter of the greatest impor-
tance; one feels that the history of the cases
analysed, indieates that fat embolism  or
thrombo-embolism  has  been the eondition
present  rather than an outspoken lobular
prenmonia.

The point of greatest interest in the study of
the post-operative lung conditions is the dis-
tinguishing of the tvpe of the pulmenary com-
plication which hag followed the gperation ; three
distinet elinieal groupings are clearly in evi-
denee,

1. A large group of cases in which the
respivatory signs ocenr quickly, or begin to
develop within a few hours of the operation,
and whose progress suggests a bronehitis or a
lobular pnewmenia. The majority of all post-
operative pulmonary complications belong fo
this group, and in-this group alone is seen
a seasonal ineidence. Possibly in these cases,
ginee the great majority received ether, inhala-
tion irritation and infection stand far forward
in the ranks of causation. Rapid onset after
operation, and absence of plearal pain are
striking features which further suggest inhala-
tion into the lung substance as a determining
factor in the production of the lung injury.
In this group must often be found the examples
of massive collapse, and it should be remem-
bered also, that the rare cases of fat embolism
scen particularly after bone operations, and
after operations upon the abdominal wall ox
breasts, may show their symptoms within the
first few hours. The mortality in this type of
post-operative pulmenary complication ranges
from 20 to 60 per cent.

2. A group in which the record room filing
is that of pleurisy. Investigation of these
histories shows an almost regulerly recurring
picture, A clean operation is followed by a
fever of 100°-103° for a few days with nothing
to explain the cause thereof; this febrile period
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of from three to cight days gives place te
several days of normal temperature, one to
twelve days, rarely more. Following the
afebrile period there is the sudden appearance
of an aeute pleural attack, pain, rub and fever.
The plenral attack may be ropeated on the
same side, or may appear upon the other. A
femoral thrombo-phlebitis is & not infreguent
complieation appearing shortly after or with
the pleural attacks, and should assist in the
recognition of this type of pulmonary com-
plication.* It may be suggested also, that in
many instances a thrombosis of abdominal veins
is responsible for sueh a typieal pieture, a
thrombosis not yet in evidence by any physical
signs. The more outspoken phlebitis may
perhaps be taken as indieating that the major
portion of the thrombus has become adherent
to the vein wall and will not migrate ; fragments
only are detached and the embolus is not large
enough to endanger life, Pleuritis with pain,
or a plenval rub, iz allowed time to develop.
Several of the cases diagnosed as post-operative
broncho-pnevmonia, and giving a history of
acute pleural pain are distinetly better placed
in this group; the late onset of the pleural and
pulmonary signs, their appesranes in an
afebrile period of comvaleseence certainly de-
limit them from the cases of broneho-pnenmonia
developing immediately after the operation.
The majority of the cases of this type of pul-
monary complication recover,

3. The group of cases more clearly defined
as pross cmboli from thrombotic processes,
These cases are more usually seen following
operations in the lower abdominal area, and
especially after operations for the removal of
uterine and pelvie tumours® They are prac-
tically always associated with thrombosis of
the pelvie or femoral veins, and cecur most
frequently as late complications in the first and
second week of convaleseence. Like the cases
of the foregoing group, they arve preceded in
their development by a fever wave of undeter-
mined origin (the fever of thrombosis); they
terminate fatally as a rule, and can be looked
upon as cases of thrombosis in which the
thrombus migrates in bulk to the lung, and by
its size either kills at once or puts the patient's
life in jeopardy for some hours,

" *Beven of tho twelve instances of gross emboli wero

Ewﬂrﬂmﬂﬁéfﬂm the gymmeclogical service of Professor W.
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Some latitude in point of time of appearance
must, of eourse, be given to thrombus formation
and detachment, Peossibly, there is a time of both
early embolism from the wound site, and of
later more serions embolism from thrombosis
in the large veins. It would seem likely that
a2 multitude of small emboli are early sct
travelling from the field of aetion at the time
of the operation wound. Some have claimed®
that infarction resulting therefrom can be de-
monstrated in the lungs by x-ray investigation
as a common event, and this even in the absenee
of symptoms. It wounld be diffienlt in the first
few hours after operation to distinguish such
embaolic infarctions from pulmonary inflamma-
tion if they were seen about the lung hilus,
particularly if a general anmsthetic had been
giver. In some instances, the suggestion of
minor emboli with acute pleural symptoms may
be given in the first twelve or seventy-two hours
after operation; this is however unusual; a
period of late thrombus formation, often in
veins remote from the field of operation, seems
‘o necessary part of the proeess.  Massive
emboli giving symptoms, and causing death
within a few hours of the operation, are also
te  he reckoned with. Nevertheless, the
najority of the large emboli are set wandering
late in post-operative convalescenee, Thrombus
formation in the pelvie veins, particularly in
the presence of large nterine tumours, is a well
recognized condition quite apart from opera-
tion, and may give rise to fatal or serious
 embolie aceidents unduly early in the operative
or post-operative period. One of the cases
analyzed in this collection died as a result of
pulmonary embolism, less than twenty-four
hours before the time set for an ovariectomy.*
The assceiation in many of these “‘embolic
eases’ of a fomoral or pelvie thrombo-phlebitis
may give a definite clue as to the nature of the
pulmonary aecident. It iz further to be noted
that a fermoral thrombo-phlebitis oceurs as a
complication of clean abdominal wounds in a
small but regular percentage of cases, and that
of one hundred and twenty admissions indexed
as phlebitis in three years® surgical records,
not less than fifteen are post-operative, in clean
eases, and of unexplained origin.i

The clinieal grouping just outlined, a group-

* Gynieeologieal rosords, No. 53,572,
f Burgical records, service of Professer (. L. Btars,
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ing founded on the facts as put before one,
containg an evident supgestion, namely, that
these forms of pulmonary lesions are the basie
or primary post-operative lung accidents.
Effusions, abscesses, pangrene, develop upon the
lobular preumonias and the minor, or the gross
emboli. Future elassification must give a place
to both fat embolism and to massive collapse
as hasic lesions. There are no records as yet
indieating that abscess, gangrene or purulent
effusions follow upon these two conditions,
Bmall serous effusions have eo-existed with
collapse of the lung in some cases; they may,
help to relieve the extreme negative pressure
which must develop as the lung retracts. Im
cases with weakened heart action there might
be considered the possible occurrence, as a pri-
mary lesion, of infaretion of the lung without
embolus,

The relation of post-operative, pulmonary
aceident to thrombo-phlebitis, its idemtity at
times with massive collapse, fat embolism or even
infarction, must be earefully borne in mind,
when eomparing the after effects of various
forms of anmsthesia. A major operation done
under & local anmsthetic will ran the same
ehanee of being followed by embolism as will
the same operation done under general anes-
thesia.* Massive collapse has been deseribed
as oeeurring after local anssthesia, possibly in
association with embeli.®® The bronchitis, and the
lobular prenmonia, which ensue after crushing
aceidents, after operations on bone, and after
operations in the fatty tissues of the breast
and abdemen, are in many instances due to
fat embolism, the symptoms of which are in-
distinguishable from a very acate progressive
lung inflasmmation due to infection and aspira-
tion." A study of the cases of post-operative
pulmonary eomplications which have followed
the use of a local anmsthetic will reveal the
fact that singularly few of them have shown
the signs and symptoms of an active lobular
preumonia heginning in the first few hours
after operation, It will usually be demons-
trable, on the other hand, that these cases
oceur late and have symptoms suggestively
emhbolic. An acute bronchitis, a lobular pneun-
monig, following quickly after loeal anmsthesisa,
should always suggest the diagnosis of fat

. * Unlexs of eourse the *Facidosis’ of general anws-
thesin hag some ¢ thrombogenie?! influenes.



TT6

embolism, and one must in fairness add that
many deaths after the use of a general anmes-
thetiec have mnot been due to aspiration
prewmenia, but to an intense ircitation from
the fat deposited in the lungs subsequent to
its heing set free by crushing of marrow, or
laceration of other fatty tissues. The general
anssthetic and the aspirated seeretion must
always be suspected however, of being active
eantributory agents in the production of aeute
post-operative lobular pnenmonis, and if it
be shown that thrombo-emhbolism, fat embolism,
and massive collapse are the only lung acel-
dents whieh follow local anmsthesia, then these
iwo agents ave more than ever to be blamed
in seeking to determine the eanse of the inflam.
matory lesions of the lung met with after opera-
fiomn,

1t is diffienlt to belicve that post-operative pul-
monary aecidents follow indiseriminately any
form of anmgsthesia. 1t is diffieult to imagine
the administration of a loeal anwsthetie being
attended with an inflammatory or bacterial
lung eomplication. Pive instances of “‘lobular
poetmonia’™ in ouwr series are recorded as
being subscquent to major operations under
novoeaine, anocaine or eoeaine alone; two of
these eases are clearly embolie aeeidents late
in convaleseence: one iz a lobmlar pnenmonia
complieated with a peritonitis six weeks after
the operation ; ane is a late oeenrring unilateral
consolidation, scventy two hours after opera-
tion. In only one case, a hronechitis, do the
srmptoms of lung irveitation and signs of in-
feetion (fever) develop in the carly post-
operative period.

It is & recognition of this defined relation of
anmsthetic to the lung lesion, and the realization
of the clinieal grouping of the cases before given,
that invites the suggestion that the majority of
pulmonary affections of the early hours or days
after operation are inflammatory, and dependent
largely upon irritation and infection, probably
from the anmsthetic and aspiration ; while those
occurring later than the third or fourth day
after operation are suggestively due to other
causes and may be aseribed to emboli and infare-
tion from a recognized or unrecognized throm-
bosis. Chart I shows how clearly related to the
operation in point of timé are the cases listed as
poneumonias.  Of six cases evidently not belong-
ing hers but diagnosed as pnenmonia and oeenr-
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The peried in hours after operation in which * firrita-
tion lesiens ™ appesr.
ring later thaw forty-cight howes afler operation,
ong was a developed pnenmonia with severe ab-
dominal pain subjected to laparotomy but with
negative findings; one developed temperature
and stgns of lung involvement three days after
operation, a note savs ‘“‘trachen was drawn fo
the Teft™ and massive collapse is suggested by
the history ; two with fever following the opera-
tion, but with no lung signs, die with the classi-
eal svmptoms of embolism on the tenth and
twelfth day of convaleseence: two run the eourse
aseribed to **minor embolism’; a post-operative
fever of undetermined orviging a fever free
period ; then the outhreak of acute pleural symp-
tomz, A chart eonstrueted in the same manner
as the preceding, shows how late in the con-
valeseence nente plenrisies and gross emboli tend
to e seen (Chart 1T).  Sceveral of the cases dia-
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The period after operation, in hours and days, in
which aeute plourisica tend to appear.

nosed as bronehitis, broncho-priewmonia or prens
monig, indicated by their symploms and time
appearance that they were better placed in this
group of late appearing lesions. In most of the
instances of fatal emboli and acuate pleural in-
volvement in the post-operative period, a slight
fever wave lasting three to sixteen days, is seen
to develop upon the operation, and to be followed
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by an afebrile period of from three to fourteen
days: after such an interval as a rule ensued the
sudden death, the intense dyspuea, or the out-
break of pleural pain and pulmonary lesion.

The eourse followed by the temperature record
of these post-operative pulmonary embolism
cases, the minor and the gross, is noteworthy and
may be locked upon as typical of the condition;
too little attemtion has been pald to the symp.
toms and signs of thrombosis which may follow
a elean sargieal procedure; sudden death is the
usual terse and tragic history without any recog-
nition of the fact that o warning has heen early
sounded in the unexplained post-operative fever,
“the fover of thrombosis™, to use the words of
some observers. Tt has long been insisted upon
b the gvnmcological surgeons that pulmeonary
emhbolism from  thrombosis of the pelvie or
femoral veins iz the most common ecause of death
subsequent to hysterectomies, ovarviectomies or
operations in the pelvis. The slight fever exist-
ing before operation in two cases of hystereetomy
for large fibroids might be taken as indicating
that thrombosiz of the pelvie veing was already
in existence (ecases 45,469 and 54,463); the in-
teresting history of ecase 33,572, dving a few
hours before the time set for operation and show-
ing at autopsy extensive thrombosis of the veins
of the pelvis and massive pulmonary emhbolism is
probably duplicated in the records of any large
hospital.

Presented in the form above suggested, the

carly frritative and the late embolic lesions, post-,

operative pulmonary eomplications may perhaps
offer themselves for a readier recognition than
heretofore. The early irritative forms would in-
elude the rare examples of massive collapse of
the lungs, the lobular pnenmonias due te aspira-
tion-irritation and fat embolism. The later em-
bolie lesions would embrace the pleurisies and
infarctions due to minor embolie aceidents and
the more readily appreeiated sudden deaths or
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urgeneies attributed to the gross emboli.
Thremho-phlebitis acquires a new importanee if
found existing co-incident with these pulmonary
aceidents; its bearing upon post-operative fevers
of undetermined origin has heen indicated and
its relationship to late ocecurving ““infavetion-
eemsolidation’ should be always borne in mind
when making a diagnesis of a pleurisy or prneu-
monia' late in the operative convaleseence.

REFERENCES

(1} Pastror, Brif. Jour. Surg., 1914, i, 537, Lancet,
19608, No. 2, 1351, Lancet, Jan. 2, 1003 and May 20,
1911, Arch, Middlezex Fospital, 1910, Fearson Irving
quated by Pasteur. (2) Brabeorn, Rosg, Brit, Jour
Surg,, i, 247, Brit, Med, Jour, Aug. 6, 1917, Quard,
Jour. Med, Oct, 1918 and Jan., 1018, (3} Ewuiort
AND IMNGLEY, Lanecct, May 0, 1914, CrymeLr, Brit,
Jotwr. Surg, Jan, 1918, ScriveER, Am. Jowr. Surg,
April, 1922, xxxvi, 53, and Surg, Gyn 4 Obed, 1921,
ki, HIRSCHBROEK, Am. Jour, Mad, Sei, 1822, p. 164,
SocorT, W. J. AL, drel. Swrg, Jan, 1925 x, 73116
Leororn, Am, Jour, Med. Sof, March, 1924, ELwyw A¥Dp
GIRDANEKY, Jour. dm. Med, dzz, Aug, 26, 1922, lxxix,
T18. (4} Gwyyx, Trots. of dss. Amér. Phys, 1923,
woeviit,  (5) WHarToy awp PiErsom, Jour, dmer, Med,
Ass, Dee. 2, 1522, (8) WHARTON axp HaMmrrod, Hull
Jaline Hopking Hog. Med, Boc, 1020, (73 Woop avp
FETTEROLY, Am. Jowr, Med. Sei, Dwee, 1023 (3
WaarToR aAxp PrERsox, Fide Supra. ScHENE, Surg.,
Oyme ¢ Qbst,, 1013, xvil, (90 Wrernr, Surg, Grn.
§ Obst., 1915, xxvi. dm. Jour. Surg., Jan., 1919, {10)
Erttorr axp Diwcrey, Fide Supra. DEQUERVATN, Surg.,
Gyn. § Obst.,, 1922, xwviv. (11} Bissent, Surg, Gy,
¢ Obst., 1917, zxv. Parg, RosweLL, Fat embolism, & ew
York Med, Jour., 1884, xl, CALDWELL AXD HUBER, Sury.,
Gy Ohat., 1017, sw,  (12) Cowxors, Thromboe-phiehitia
in typhoid, pulmonary attacks simolating lobar pnenmonia
canacd by embolism from latent thromboszis, Arech. fat.
Med., 1012, »  Med, Ree, Apeil 29, 1911, GERHARDT,
Feolkman's Sommlung, Xo. $1.  (13) Post-operative pul-
monary complientions. BEEKMAW, Move Clinie, 1913,
CoTLER AND Mortow, Surg., Gyn § Obst, 1917, xxv
Erwys, Jour. dm. Med, dss., Peb, 8, 1984, CuTLER AND
HusT, drch. of Surg, July, 1820, i, 114, Les, dun. of
Surg., April, 1984, lxxix, 508, SAUERDRUCH, Munoh,
Med. Wock., Bept. 2, 1413, CALDWELL ARD CLEVELAND,
Acidosis in general anesthesia, Surg, Gym. § Obst., 1917,
xxv. (14} AscEorr, Beitrige zur Thrombosis Frape,
Leipzig, 1912, Fakrak, Pulmonary embolism after
hysterectomy, ete, Am. Jour. Obst. & Gym, 1912, ii.
WeLga, W, H, Ewbolism and thrombosis, AzsuTt,
System of Med. Farswer XD AsH, Jour, Med. Resear.,
1912-13, xxvit, Rawzn drchive fur Elindsche chirurgie,
1908, Doxocvii, 380-410, (15} Jacksow axp LEE, dnn.
&Oj'miw_r:., Bept., 1925; including references to Chevalier

201



8O3

POST-OPERATIVE PULMONARY COMPLICATIONS

A STULY FROM THE SURGICAL aND GyNECOLOGICAL RECORDS OF THE TORONTO
GENERAL HOSPITAL, AND FROM THOSE OF THE
DEPARTMEXT OF PATHOLOGY IN THE UNIVERSITY OF TORONTO

By Norman B, Gwyr, M.B.

Torento

Farr I1I*®

ROM both o elinical and statistical standpoint
the subjoined analysis may be of value in
disenssing the pulmonary lesions of the post-
operative period.
I. Autopsy Findings.

() In cases dying with svmptoms of large
pulmonary emboli.

Cusé 1 —I1yvstercetomy : thrombosis or emhbol-
ism of pulmonary artery; no note on condition
af pelvie or abdeminal veins.

Case 2—Repair of cvstocele: thrombus of
right and left pulmonary artery; thrombus of
right hypogastric vein, !

Case 3. —Iysterectomy : fibroid of uterus, pul-
monary embolus and infaret; thrombesis of
femoral veins of the broad ligament.

Cuse 4 —Removal of varicose veins of the leg:
“pulmonary thrombi®; no dissection of other
veins,

(b} In ecases cdeseribed as acute plenvisy
and showing the late onset of symptoms sugzes-
tive of the condition labelled *‘minor embolus.’”

None of this type of ease came to autopsy.
This is not to biz taken as indieating that sueh
eases are invariably fortunate; late death from
development of abscess followed in one ease, and
death with the symptoms of a gross embolus o¢-
eurred in another whose subsiding pleurisy had
suggested the diagnosis of minor embolus (case
53845). Fatalities however are distinetly less
comman in this group of cases.

{¢) In cases considered as  having  Dhoen
post-operative broncho-pneamenia, bronchitis or
JHeumonia.

In eight complete antopsies the deseription of
the post mortem findings is regularly stated to

*IPart I, Can. Med, dssoc. Jowr, Julr, 1026, xvi,
TTE.

be *lobular preamonia of vight and left lung™’
with an orcasionolly added note of abseess or
of gangrenet, No lobar fibrinons pnenmonia re-
sembling an acute pneumococeus infeetion was
met with in the three vears. Two of the autopsy
deseriptions arve very suggestive of massive col-
lapse of varvious lobes of the lung accompanying
the bronehe-pueumonia. In one of these (404349)
the elinieal history of rapidly inereasing urgency
of respiration with suggestive physieal signs, had
provoked the employment of the aspirating
needle on the right side with a very negative
result=—one e of elear duid. At autopsy iwo
davs later the existence of lobular pneumonia of
hoth lungs was determined, but of the right
upper lobe the note is made “that it is eollapsed,
purple in eolour and of a rablery consistence, ™
In number 52353 of the series, large areas of
eollapsed lung were found at autopsy, eo-existent
with the broneho-prenmonia.

In none of these eases of lobular pneunionia
has the pathologist indicated that infavetion
and cmbolism had played a part in the hing
pleture, yvet two of the autopsies are recorded
as having been made on the sceond and fourth
days respeetively of the lung eomplications, a
time at which the pieture of embolie infarvetion,
it present, might well be cxpected to have been
noted.  Abscess and gangrene are noted as
having Leen found; there was no instanee of
effision, either serous or parulent, complicating
these fatal lobwlar pneamonins, subsequent io
clean operations,

Conelud ne the swmmary of the antopsy find-
ings it may be said, fivst, that the existence of
pulmonary embolism and infaret in association
with femoral or pelvie phlebitis is a pieture
elearly drawn; carcful search in all the large

t One instaoee of each,
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veinsg of the body 1s imperative in the face of
a fatally ending pulmonary embelism, Second,
that a lobwlar pneumonia is the mest common
autopsy finding in the eases diagnosed as dying
of lobular pneamonia; deseriptions of infare-
tions are lacking in the antopsy notes dealing
with this ¢lass of ease. Third, that the proof
of the aetual existence of the minor embolus
will always be diffiealt to establish. Fourth,
that a eondition sngoesting massive collapse of
the lung was noted as being present in two
of the awtopsies; and finally ihat pleunral effu-
sions must be looked on as unusual complica-
tions of the post-operative pulmonary lesions.
I1.  Analysis of Post-Operative Pulmonary cou-
plications of Clean Swrgdcal  procedures
Aceording to the Clinical Evidence, ’

A ecareful investigation of 125 ease vecords
showeel that the pulmonary lesions subsequent o
operation could be faily sharply partitioned
inte the fellowing elasses:

{a) Cases ceeurving early in the post-opera-
tive period, within seventy-two hours, and
showing the signs and symptoms suggestive of
lobular pneumonia, bronehitis, fat embolism or
massive collapze, (Chart 1) ; these were divided
into the following groups: lobular pneumonia
and  bronehitis, 84 cases; recovered B8 died
28, mortality 33.F per eent. Fat embolism
(sugmosted), 2 epses; vecovered 0 died 2,
movtality 100 per eent,  TUneomplieated massive
vollapse,  {(suggested), 2 eases: recovered 2
died 0; mortality 0.

() Cases giving the history of an acate
pleurisy, or showing the more evident signs
of pulmonary embolism, and ocenrving later
in the post-operative period than the pnen-
monic fype of post-operative aceident (after
seventv-two hours) Charts II and III.  The
twenty-four eases of this group were divided
into: minor emboli pleurisics, 12; veeovered
11; died 1; mortality 8.3 per eent, Gross
pulmonary emboli 12; recovered 1; died 11;
mortality 91 per eent. The “minor embolus®
fatality had recovered from his pleurisy (minor
embolus) only to suecumb to a later gross
embolism: the recovery noted in eonnection
with the gross emboli cases, and the physieal
conditions noted in his lungs suggest that an
aecident other than embolus eaused his symp-
toms: a massive eollapse was indicated by the
signs presented.
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(1 Cases more distinetly sceondary in chavae-
ter: Pirst, those cases of abseess and gangrens
which ¢nsued upon lobular pneumonia, bronehi-
tiz and embolus rather than upon foreizn body
inhalation, or upon the inspivation of infeeted
ot highly ireitating sceretions.  Second, cases
of cfinsions, serous or purulent. Of the effu-
siong it may be said that they do not scem
to follow the lobular pnenmonia of the post-
operative period; one serous effusion ensued
upon a miner cbalis ; cmpyema was seeil onee
as an association of absecss. These secondary
lesions were met with as here detailed —

Abscess subsequent to conditions suggesting
lobular pocumonia or bronchitis, 6; fat cm-
bolism. 0; massive collapse, 0; minor embelism,
4; gross embolism, 0; gangrene, one instanee
only, and subsequent to a lobular pnenmonia,
1; serous effuston subscquent to lobular pnen-
monia or bronehitis, 0; serous effusion sub-
gequent to minor embolism, 1; scrous effusion
subscoquent to fut embolism, massive collapse
or gross embolism, 0; puralent cffusions sub-
zequent to lobular pneoumonias or bronchitis,
0; purulent effusions subsequent to fat em-
bolism, massive collapse or gross embolism, 0;
purnlent ecffusions in assoeiation with abseess,
which in turm had seomed to have developed
from a minor embolus, 1,

111, The Clinteal Cowrse of Post-Operative Pul-
mongry Com plications as secn in Clean Swr-
gical Procedures,

() The lobular pmcumoenie and brenchitis
cascs—A temperature prising high even before
the patient was completely vecovered from the
effeets of the anmsthetic was frequently noted
{o.f. eases 49434, H0538, 47062) ; the pulse and
vespiralory rate were usually rapidly elevated
and in the eourse of a relatively fow hours after
the operation patients were reported as
seriously i1l {Sec Figz. 1), The early developing
eyanosis in ease 503538 with the signs of lobular
puenmenia suggested the oeeurrcmee of fat
ecmbolism.  Suddenly appearing dyspnea in
case 53213 suggested the diagnesis of thrombo-
ecmbolism, a diagnosis rendered less probable
by reason of the patient’s recovery and by the
signs subsequently in evidence of displagement
of the mediastinnm.  Displacement of the
trachea and of the heart as recorded in cases
49369, B1039, 520561, 52572, 53213, indicate that
with the pienmonie econdition there had oce-
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Fig. 1.—Rapid onset of symptoms in postoperative
Iobular pocomonia.
eurred a collapse of the lung of greater or
less degree. In the less severe types of
lobular pneumonia a moderate fever range of
from 1019 to 103° lasting on the average six
days, and ending by lysis, was the usual pie-
ture. The steady line of the fibrinous lobar
pnenmonia temperature was never in ovidenee
and no erisis was observed; rusty or bloody
sputum was noted but twice. It must be re-
membered that the bloody sputum of puls
monary infaret might easily pass as & sign of
a pnenmenie infectiom, partienlarly if oo-exis.
tent with a painful minor embolus; also the
peeurrence of bloody sputum at a later time
of convaleseenee would be in itself a happening
most suspicions of embolie infaretion.

Unlike the pnenmeonias of the medieal wards,
the post-operative lobular pneumonia rarely
announces its onset with a chill; in three cases
only wore chills mentioned as having oeeurred,
In one of these the chill took place three days
after the pulmonary lesion was cstablished and
was due to the development of an absesss
in the wound tract; in a soeond rase, dinenosed
as lobular pneumonia the chill was on the
twelith day after operation and signalized the
oceurrence of a fatal pulmonary embolism ; in the
third case a chill thirty-six hours after operation
preceded the development of a eonselidation in
the left base,

Just as noticcably absent in the outspeken
post-operative pneumonias, as were chills, was
the detail “plenral pain®™, and one recognizes
that neither ehill mor pleural pain belongs to
the inflammatory lesions of the early days and
hours, but iz uwsvally something of the later
stage of convalescence and is more suggestive
of thrombosis and embolism. Of four eascs
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diagnosed as lobular preumonia or bronehits
of the post-opevative period, and having plenvat
pain as part of the condition, one has the fol-
lowing history: male, age twenty-nine, chon-
droma of the eleventh rib on the right side;
resection ; slight temperature for five days after
operation, some few rviles and rhonehi noted
in the lungs: on the sixth day, acute pain in
the left chest with the development of the
physical signs of consolidation, and a history,
which is that of embolism of the minor type
rather than that of post-operative lobular
menmonia.  Two cases were outspoken in-
stanees of pulmonary embalism with the pain
oceurring as late as the sixth and the cighth
dax, (52572, cmbolism of minor tvpe and eol-
lapse ; 535845, minor and gross embolism). The
fourth ease, number 43923, stands  alone
amongst the lobular pneumonias in having
acute plenral pain as a feature of its onset,
and even in  this particular instance of
“plenral pain in lobular post-operative pneu-
monia'' the physical signs were entively uni-
lateral,

A striking feature of the eourse of all the
lobular pneumonias, which enswed after opera-
tive procedures was, that in none was there
recorded the ocenrrence of cndocarditis, peri-
carditis, arthritis, pocitonitis, arteritis, menin-
gitis, nephritis, otitis, save in those easvs which
were badly infeeted at time of operation.

Phlebitis, when found, was not a happening
elearly subsequent to a pneumonie process; it
wag never seen save as an unexplained post-
operative phlebitis, or as the intimate asso-
ciate of cmbolism, {eases 45460, 4319),

The high mortality of the post-operative
lobular pneuwmenis has been noted; death was
ustally an ineident of the early days and would
seem best aseribed to toxemia and anoxmmia,
for cyanosis was a feature of the condition. Tn
the reeovered cases, lysis without complication
was the rule. The one empyema vecordzd se-
curred late after an illness which suggestoed
that an abseess had been present: one scrons
effusion which had only amounted to one ce
of fluid exisied in assoeiation with a collapsze
of the right upper lobe; the sudden onset of
dyspnea during the course of a lobular pnen-
monia had provoked the attempt at aspiration
of the then completely consolidated vight side;
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the autopsy showed only lobular prnewmonia
and collapse.

The statement ean be made that pleural
effusions do not seem to accompany the pnen-
monie process which may follow clean surgieal
performances; they are in faet only to be
looked for as an association of abscess or em-
bolws. This tendeney to eseape the added
handieap of cffusion inte the pleural saes
would almost seem to distinguish the pneu-
monia following a clean suargieal proeedure
from one of the infeetious type.

Ag further indicating the difference between
the ““surgical’” and the “medieal’’ pneumonias,
can be mentionod the incidenee of abseess of
the lung in the cases whose histories spzmest
that suppuration has taken place in a simple
inflammatory eondition, rather than around an
inhaled foreign body, or in an embalus which had
becomie secondarily infected.  Five instances of
lung abscess and one of gangrene were found
amongst the cightyv-six cascs whose elinieal
cotrse had suggested post-operative lobular
prnewmeonia, a considevably higher percentage
of abseess than is looked fov in the acute
pnenmocoecus infeetions of the lung,

(b Cases which make wp the growp of “ minor
cmboli,” cases with acute pleural pain and signs
of a localized lesion in the lungs, the complete
pleture developing late during post-operative
conyaleseence,

Absenee of symptoms of respiratory or
cardiae distress is the rule for several days
immediately after the operation. The existonee
of an unexplained slight elevation of tempera-
ture and pulse rate for some days is usually
demonstrable ; suppuration in the wound traet
may be suspeeted and the ineision ve-opened ;*
a period of complete well-being vsnally follows
the primary fever wave, and is tevminated by
the onset of acute plenral pain, after which
o small area of consolidation and a pleural rul
ean be demonstrated in most cases. The pleu-
risy may be re-produced on the other side;
dyspnees, congh and o short fever wave mmsue
with a moderately nercased pulse rate; bloody
sputum 15 not often seen {ease 459100, The
most  typieal instances of these pulmonary
ecomplications  show  evidence of a femoral
phlebitis at the time of the frst pleural attacl

" As 3 the ¢ase whose chart is givea s Fip, 5.
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or a few days later. These cases are of such
an unnsual nature that their aceurate delinea.
tion is desirable and their labelling as instances
of plewritis in association with minor emboli is
urged. The details of some of the most typieal
of these eases might be given,

Case 4318, Female; age twenty-one, Appendectomy
under ether. Slighe fibeosis of the appendix was found
but no inflammation. Afier operation slight fever for
six days which fell to normal for ooe doy, then plowss
itie poin and o plearal rub oeeurred on the right side
with temperature of 100° Jastiog one week. An im-
paired pereussion noto and distant sounds were noted
on the right side over the site of the plearal pain. On
the seventeenth day, phlebitiz of the left leg; on the
twenty-fourth day an attnek of pleurisy with pain
again on the right side: rocovery.

Case 31081,  Male; age forty. Gangrenous ap-
pendix, operatien uwnder ether, slight temperature be-
fore operation reaching 100°, remalns elevated for
vight days, drops to nermal; then pain in the right
side with friction rub; recovery,

Case 52372 An infegted case at eperation and
ong in which the carly fever of thrombesis would be
lidden Ly the fever of imfoction, Female; oge thiry-
three.  Pyosalpynx, pelvic peritonitis, incision and
drainage under ether. The fover which was preseot at
aperation fell in four days and temperature was normal
for two days. Or the sixth day there was sudden pain
in the chest with dyspnea, there was found a plearal
rieb with signs of eonsolidation on the left side. Com-
plete recovery.

Viewed from the elinieal side it is apparent
that the extreme urgency, the collapse, the quick-
Iy developing signs of eardine and respiratory
failure belonging to the gross emboli are not as
a rule so mueh in evidence in these minor emboli
cases s i the acnte plenval pain. Tt may be said
oz befove suggested, though with many reserva-
tions, that the persisting plenral pain goes hand
in hand with persistence of life and reaction. No
distinet instanee of collapse of the lung was
associated with this group of minor emboli; a
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distinetly demonstrable conselidation is not the
rale; a pleural rub is often the main cvidenee
of pleurc-pulmonary invoelvement; a large effu-
sign (sterile) followed in emly one instance.
The usual tendeney of these cases is to declare
themselves by plearal pain or rub; they may
however be singularly unostentatious in their
arrival and almost lacking in their temperature
reaction (Fig. 2). Conner has demonstrated
how often latent pulmonary lesions exist with
the phlebitis of typhoid fever; a study of his
deseriptive cases shows how closely the course
of the post-operative minor emboli cases re-
gembles that of his *‘pulmonary manifestations of
typhoid phlebitis.'”” Resolution without compli-
cation is the rule; the history of four of the
“abseess of the lung'' cases, however, indicates
clearly that even without the suspicion of being
a carrier of infection, the miner embolus may
terminate in suppuration of the lung, (31337,
5509, 2666, 29444). The two aceompanying
sketches (Figs. 3 and 4.) show well the early
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Frs. 3~Typical chart, puaé-npcratiw pleurisy,

Timinor embolus,*' phlebitis.
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Fit. 4—Typical chart of post-operative pleurisy,
miner embolisn ' with phlebitis. Fibrotie appendix.
fever wave, the drop to normal, and the late
ccenrring pleurisy; in both cases the caunsal
phlehitis was in evidenoce,
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() Clinical course of the gross, fatally end-

gy, emboli,

The classical picture of pulmonary embolism
need hardly be retraced: death, sudden and
unexpected, iz the tragieally simple shketeh in
no less than five of the cases of cmbolism;
dyspnes, sudden in omset, with oppression
rather than sharp pleural pain, cough, rapidly
rizsing pulse rate, symptoms of shock and ex-
haustion, may at times be more positively
identified in those eases whose death has been
postponed for some hours. Cyanosis may or
may not be present: a mueoid expectoration
was observed in one instance: the bloody
sputnm of infaret is probably associated only
with ihose eases who survive the primary shock
by many hours. The rapid, weak pulse and
gighs in connection with the heart may suggest
a disgnosis of some form of cardiac failure,
such as dilatation or the various conditions of
tachyeardia, Should there be time for the
development of pain in the anterior situation,
coronary thrombosis may be suspected ; ““abdo-
minal hemorrhage and shock’™ was the sugges:
tion in one case (54035 and the abdomen has
been re-opened in eases of pulmonary embolism,
whose symptoms suggested hemorrhage and
shock rather than a lung condition. Tt is
very evident, since signs common to hoth
cardiae and pulmonary invelvement will he
present, that the determination and delimita-
tion of the actual condition will be diffienlt.
The faet that an abdominal operation has
preceded the sudden death or urgeney, the
persistence of an nnexplained fever after opera-
1iom, the co-existence of a femoral phlebitis,
are all details pointing suggestively in the
direction of an embolic cause for the debated
aceident. Neither a plenral rab, or a loeal-
ized consolidation was deteeted in any of our
cages which ended fatallr—a turmeil of rvales
and over-active respiratory sounds conceal the
trie eondition. A pain in the left chest,”
“pain at mid-sternum at third costal cartilage™
in two cases, had no accompanying pericardial
rub to sugzest a coronary thrombesis; a diag-
nosis which must be suggested under the
cireumstances. The latter of these two onses
coming to antepsy showed only embolism of
the pulmonary artery and infaret. The co-
existence of smaller emboli and massive cal-
lapse must be considered. Case 53213 listed as
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pulmonary embolus, but to be deseribed later
amongst 1he ‘collapse-of-thelung  eases™, is
suggestive of this happening, and the recovery
recorded here may make one gquestion as to
whether embolus was the actual econdition
prosent.

Fever beginning with the operation and deop-
ping to normal before the fatal outeome was a
teature in seven of the twelve eases listed as
pross pulmonary embolism and as has boen he-
fore insisted unpon, this fever without evident
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signs of infeetion, called by some ““the fever of
thrombosis® is a frequent forerunner of the em-
balie ineident, and its disappearance is no goare-
antee of the patient’s well-being. In Fig 5 is
drawn what mizht be ealled the more or less
trpical comse of fatal pulmonary embolus sub-
seruent to operatio.

The details of eleven operative eases diagnosed
as pulmonary embolism either at the time of the
accident or, as in ease 10, in the subsequent re-
vision of the history, are charted in Fig. 6.
The large proportion of these eases of sudden
death from the gynmeologieal serviee bears out
the statement of one author that pulmonary em-
holism is & common ecause of death after the
removal of large nterine tumonrs, Tt is apparent
that the emboli have a preferred time of late
aAppeaTaACE.

IV, Less Readily Recognizable Post.Operafive
Pulmenary Complications,

Any classification of post-operative pulmonary

complications should include detailing of such

Lreath Notes

1.—Hysteractomy,

3 | Slight before aperation.
Case No. 45160 |

=udiden, Sth day. Sudden enset of acute dvs-

T,

2 —Hwzterectomy, THSH

-! —1‘:1.'1| mgettomq, rm-:t

i xone,

3. —Hystorcetomy, ﬁbml-d._'s.-_i ]
HAGS, I Slight before aperation,

"1]I|1|'.|T after operation.

“mtl[len 10tk day.

Pmtnt'l:eﬂ to o few
howrs, 10th day.

No symptoms noted.
Pain at third costal carctilagey
P]ﬂﬂl)lll! of pelvie veins,
ral veins and veins of

brosd ligament.

Protracted to 2 few

wone  poted  osave that of

Jvaricctomy. 54035 hours fiest day. “andden demth,™
5. —Hyvstereetomy, tumour. ‘-hghl for five dayr after opee.) Sudden, Db day. "Thrcrl{:hmis in pulmonary
31500, ation. arteries. "’

. —To have:—Cyetorele LI]]]:HJ]ISID of pu[nwnar:. arts
repair, " No apes- Mo, Sudden, 4th day i | erv, thrombosis of hypo-gas-
ation, ™ S35TL ward. iric veing.

7. —Hemaval of varicose | Nomne. Sudden, 4th day. No notes save that of swdden

veins,  G27GE0,

3. —Ventrnl hernia repair,
45702,

9. —Gastro-enterostomy.
S1TT0.

Hlight for twe doys alter t:-per-:

J[Iutl

Suelden, Sed day.

death.

Cyanogsis and dyvspnoea.

Bc n in ‘3-1 houn-. Insted 3

s, normal 2 days,

Sudden, 12th dav.

Chill and dyspnora preceded
death,

10.—Castro-enterostormy,
adE4S.

slight for ten days after oper-
atlon.

Sudden, 11th day.

Freceded by an attack of minor
embolism,

1l.=External uwretheatomy.
40718,

alight fever falls with oper-
atiom.

Sudden, 18th day
after operation

12.—Amputation of hreast.
G821,

For four days after operation.

Philebitiz 16th day.

Fecovered. Lung SIENS 00 500-
ond day. Consolidation and
heart displaced to right.

[ Question as Lo massive ool
lnpase,

Frg. 6
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conditions as fat embolism, the aeutely occurring
ingstances of massive eollapse and of acute media-
stinitis. No such diagnoses were made in the
three years' records covered by this investiga.
tion.  Fat embolism is suggested by the history
in case 48399, (a eranioplasty) from the nature
of the operation with the accompanyving chip-
ping and hammering of the bone; and much
more particularly in ease 50538, (an operation
for ventral hernia repair using living suture)
which was followed by immediate collapse and
death. These are the types of operations which
are most often eredited with the causing of fat
embolism. {Park: Bissell), Cases 51039, 53213
and 52572 with the actual dislocation of the
mediastinum recorded, ercate the suspicion at
least that the condition of collapse of the lung
doez oceur as a post-operative pulmonary lesion.
Their details are as follows:

Coso 51039, Carcinomn of transverse colon; en
tero-enterostomy; elevation of tomperature, pulse rate
and reapiratory rate after operation; the note is made
that with the lung signs of consolidetion the *“trachesa
is drawn to the left™’,

Caze 53213, Radieal operation on the left beeast;
slight temperaturs next day, pulse rate 140, this dis-
turbance lastiog four days. Four days later sodden
ocoset of extromo dyspnen and evanosis, phvsical signs
vigue as wounds prevent eomplete examination, but
heart is noted a8 one inch to the right of sternum, the
patient recovered,  As abive noted the dingnosis of
embolizm in this caze seom open to quéstion.

Case 52572, Dweuble pyo-salpyrox; pelvie peritonitis
incizion and dainage; aslight temperature fell in four
days to normal: oo the sixth day pain in chest, signs
in_ hoth bases, and note says *‘apieal impuolse in
axille,'* This though an infected ense is here quoted
and detailed to illustrate the conditions whieh must
be held to suggest massive collapse.

£04

Whether the subject be Jabelled *question-
able risk,”” “good risk,’” or “very good risk,"
it 35 elearly evident that he is liable to post-
operative pulmonary complications and the
further away he is from the rating ““very good'”
the more terribly apparcnt the seripusness of
the outlook in the ensuing ecomplication, To
realize that a strong adult who aequires a lung
eomplication afler an operation runs a 20 per
cent risk of death even if he iz a perfectly
elean eaze indieates elearly the gravity of the
complication. Deaths from broncho-pnenmonia
sulsequent to operation were recorded as ter-
minating the following more or less quiescent
complaints in distinetly young and vigorous
peaple,

1. Sub-aeute choleeystitis and appendieitis:
age fifty-one.

2. Chrowie appendix, pathological record of
fibrosis: age twenty-one.

3. Appendix operation, pathological record of
“mothing found”' : age twenty-six.

4. Ventral hernia repair: age thirty-four,

5. Sub-mueus resection, development of lung
abseess: age forty.

The absence of minor emboli as a canse of
death is noteworthy, This has alveady been
touched upon in discussing the prognosis of
pust-operative pulmonary complications. A
very typical case of minor cmboli with aceom-
panying phlebitis is recorded as following an
operation for appendectomy in one case, the
pathological report showing no change in the

V. The Life Expectoncy and the Condition of removed appendix. Three deaths from em-
the Palient as Regards Probable Recovery bolus, in young adults, raise the mortality
from the Actuel Operation in Cases Sub- pereentage in those cases labelled very good
sequently Afecled wilh Post-Operative Pul-  risks. An operation for varicose veing of the
mengry Complications. leg in a man sixty-five years of age brought
A. Cases Coxsmoeren as Very Good Risgs.

Average Pruemonia;
Na, ane s o Hraneche-Prewmonia Minor emboli Ebolism=-Thrombasis Abseess
38 a7 29 ) 25 5 K] a
Deaths— 4 1] 3 2
Percentage of mortality, ... .. 8.6
B, Cases Coxmperer as MereLy Goop Risgs.
Na, dAreraze R D0 Prewmonia; Bronche- Minor Embalt Ewibolisvi-Thrombosis  Abseess
g PRéEWRGN G
35 &7.6 i 9 27 2 3 3
Deaths-— [ ] 3 1]
Pereentage of mortality. . ..., 257
C. Cases Coverperep s DousTruL Risks ot Oreramios.

No. Aveage R, D Prewmonia; Bronche-  Minor Embeli, Embalism-Thrombasiz  Abacess

age PREmonia

a4 518 13 21 26 Q 3 5

Dieaths— 15 o 3 a
Percentage of mortality. .. ... Bl.7
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low by hemorrhage, and an  operation for
eystozele in a woman of sinty-one wonld secm
to be conditions in which expectancy might
be labelled questionable, and emboli ending
Tatally in these eases, help to make the shocking
mortality fizures of post-operative pulmonary
complications in the so-called poor risks,

VI Neature of the Operation and the Type of

Pulmonary Lesion.

The predominance of the abdominal opera-
tion as a detail in the history of a post-
operative pulmonary complication has been
noted. The elose association of abseess with
nose, throat and mouth operations and of gross
embalus with operations in the pelvis is clearly
evident; appendeetomics, operations on  the
Liliavy tract, gastro-entecostomios, make up ihe
largest peveentage of abdominal opevations and
they show the greater relative ineidenee of
Lroncho-prneumenias.  Minor embaoli are re-
ecorded most freguently subseguent to appen-
dectomy, hystereetomy and salpingectomy, One
eranial plastic operation No. 48388 was com-
plicated by a rapidly developing and fatal
broncho-pneumonia; the isolated instances of
fat cmbolism reeorded in literature are often
fonned to be in asseciation with such provedures,
and fat embolism should be thought of when
considering any acente pulmonary affection de-
veloping submequent to operation upon hones,
The same remark applies to pulmonary condi-
tions developing after operations which require
disseating or manipulating of fatty tissues sueh
as the breasts or the abdominal wall. The
acuteness of onset of the symptoms of fat em-
bolism and the gpeeial pathological technigue
neeessary to demonstrate the actual lesion were
well put hefore the profession many yvears ago
by Roswell Park. Massive eollapse is spolien
of as more elosely related to operations nearer
the diaphragm.

VIL Relation of Angsthelic lo the Post-00 e
tive Pulmonnsy Complicalions,

The operation, rather than the anesthetie,
determines the oeenerence of the post-operative
pulmonary complications (Steinach). In three
vears, at the Toronte General Hospital 17,000
gencral anmsthesias with ether, in all types
of surgical proecdures were followed by 200
post-operative pulmonary complications, 1,700
local anmsthesias by five post-operative pul-
monary complications.  The 5,000 ahdominal
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operations wader general anmsthesia contri-
buted the great majority of lung invelvements,
largely (65 per eent) broncho-pneumonic in
nature.  During these years there were about
200 major operations done under a loeal anws-
thetie ; four post-operative pulmonary complica-
tions are recorded after abdominal operations
with this particwlar type of anmsthesia, and
one followed an operation on an extremity, As
recorded  above, one of these pulmonary
accidents, case 49471 was six wecks after
operation.  Case 48042, an operation on the
extremitics, is very definitely a case of minor
embolism  with plewrisy fourteen days after
operation. In No. 51039 the rise of tempera-
ture, pulse and respivatory rate does not begin
till seventy-two hours after operation, the
consolidation is wnilateral (left side) and the
Htrachea is drawn over to the left."! Sueh
physzical findings sugmost rather a collapse of
the lung than broneho-pncumonia. The diag-
nosis in the remaining two cases Nos. 51547
amnd 52051 is ' bronchitis™, one ean only
wonder how two hearty adults develop after
a local anesthetie an irritative lesion of this
sort; fat embolism might be suggested as the
canse in one, & rapidly developing diffuse
bronehitis immediately subsequent to a herni.
otomy, while in the second, a rescetion of a
rib chrondroma, fat embolism might aceount
for the eavly symptoms, and thrombo-crabolism
for the pain in the chest with the signs of
collapse of the lung five to six days later, Gas
and oxygen had been nsed to supplement the
local anasthetic in the latter aperation,

It iz guite evident that the giving of loeal
anasthesia may be followed by post-operative
pulmonary  complications though in a lesser
perecntage of eases than is seen after a general
angsthetic.  Such  eomplications after loeal
anmsthetic will mast often be of vmhbolic nature,
In considering the eases diagnosed as aeute
Lronehitis or lobular pneamoenia and occurring
tmmediately after operation with local avees-
thetie, one must natuvally assume that cither
some Trritant has aveived into the lung, or that
the patient, depressed by the operative pro-
cedure, has eontracted cold or a lung infection.
Pat embolism or multiple emboli to the lungs
would fit in well with the first assumption;
fat cinbolism or minor emboli probably aecount
alzo for many of the acute broncho-pnenmaonie
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apcidents seen in  association with peneral

angsthesia,

VIII. Seasonal Incidence of Post-Operalive
Pulmenary Complications.

Emboli are naturally not dependent upon the
change of seasons nor upon questions of prevail-
ing infections; only the lobular poneumonias and
th: bronchitides show the effect of the winter
and spring months upon their incidence. The
chavted figures of the number and types of pul-
maonary complieations, with the months of their
pecurrence suggest that the season of acute
respiratory infeetion is the least favourable fime
for operative procedure. It should not be for-
golten that the summer months ave often a
period of compavative guict in the surgical
wards, but even with this allowanee made, (he
ineidence of the aeute iveitative lesions seems
greater between the months of October and May.

Lobular
poeumoning Minor Gross
and bronchitis  embolizm embolizm
January ... 3 4 1
February ...... & 1 1
March .vivaaa. 13 1 1
April L. 16 1 0
May covwvneean 8 [i] 1]
JUog ueaiinenes B 0 2
July Lo B ¥ ]
Angust ..., + 1 1]
September ..., 4 3 2
Oetober ....... 4 i} 1]
Fovember ... 3 1 3
December 000 1 1] 2

IX  Abscess Subsequent to Operation.

As stated above, a large percentage of the cases
of post-operative palmonary abscess oceurs sub-
sequent to operation in mouth, nese and throat.
Such cases must be of the nature of an aspiration
lolalar pneumonia with subsequent  breaking
down of the lung tissue, Some infeetive foreign
body is naturally thought of as & cause of this
eendition.  In none of the five of this type of
ease (3 teeth extractions, 1 tonsilleetomy, 1 sab-
mucous resection) ‘was any forcign body detected.
The fragments of tartar from dirty teeth with
their heavy load of spirilla may be the canse of
these lung infections. Teos has reported such a
case, and spirillar infections of the respiratory
tract have come to be vecognized as a definite
antity. Even without anesthesia an infection
may oeeur { Tevinski 281423, Abseess subsequent
to gastrostomy for relief of careinoma of omso-
phagus might. be elassed with the inhalation
abseess,  One such ease with signs developing
twelve days after operation is on our list, Abseess
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of the lnng however is a not infrequent complica-
tion of carcinoma of the wsophagns that has not
come to operation, and to relate an abseess of this
nature to a preceding operation is questionable,
Two abseesses which followed eonfinement and
gurgical abortion sugpest that emboli from the
uterine and pelvie veins had lodged in the longs
and become infected. There was no femoral
thrombosis in these cases. The pelvie veins and
uterine sinuses must always be considered as a
breeding place of thrombi, infeetive or non-infee.
tive. Secondary infection of the nfareted lung
area from aspivation during narcosis is the prob-
able determining proeess in the abseess formation,
Cases of this sort suggest that a similar process
wag in operation in No. 31337 and 5509, solitary
abseesses, one developing with pain  shortly
after operation, the other developing after three
days. The infrequency with which after opera-
tien the condition of multiple abseess of the long
occurs is noteworthy ; it was never deteeted clini-
e¢ally. The autopsy records of one case No.
52309, detail multiple abseesses in an acute dif-
fuse lobular pneumonia.  If lobular pneumonia
subsequent to operation is an aspiration irrita-
tive process, the irritant matter must usually
lack the organisms which induee Iung destrue-
tiom,

Sumentary

Post-operative pulmonary complications may
be locked for after any operation even in per-
feetly clean cascs eonsicdered as good risks, They
are most usual after operations on the abdomen
and the mortality is high. Operations on the
Htrﬂniti&;. removal of varicose veins, dissee-
tions, chipping of bone, all have been followed,
however, by acute post-operative pulmonary com-
plications. Thrombo-embolism has seemed the
evident cause of these complications in most in-
stanees, fat embolism can be suspeeted in others.

Lobular pneumonia is the lesion most com-
monly met with, and when the embolie accidents
are removed from consideration, it appears that
operations done under general anmsthesia are
more liable to be followed by this form of pul-
monary irvitation than those done ander a loeal
angwsthesin.

The proper classification (diagnosis) of post-
operative lesion is essential to make clear this
point. A seasonal ineidence is apparent in the
lobular pnenmaonias following operations. The
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clinien]l eomse of post-operative lobular pneu-
monia differs in some particulars from the vsual
mfections lobular pheamonia,

There arve theee groups of post-operative pul-
monary complications: first, the carly irritative
lobalar puenmonia, fat embolism, eollapse of the
lung: lesions of the fivst seventy-two hours; Chart
1: second, the gross embolie, late in onset after
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The peried in howrs after operation in whiel * Cireita-
tion loesions** nppear.
the operation, usually ending fatally and one of
the chiet causes of sudden death after operation,
Chart II1; thivd, the minor embolie, alse ocour-
ring late after operation ; signalized by a plenral
pain and by o less evident severity of their

eourse.  Chart 11.
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The period after operation, in howrs and days, in
whiell neute plenrisies tend to appear

Empyema and pleural effusions are unusual
sequenees of broneho.pneumonia or embaoli; ab-
seess ceenrs after post-operative broneho-pnen-
monig in a somewhat higher percentage than it
doess i infective bronche-pneumonia, abseess
may follow non-fatal embolie infaretion; aspira-
tion is the main cause of abscess.

Early fever after operation, late occurring
lung symptoms, pleural pain, sudden death,
should suggest embolism ; a phlebitis in assoeia-
tion with soeh eonditions completes a well
known picture. Barly. fever and no lung signs
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in absence of any operative eomplications
should exeite suspicion of thrombo-phlebitis,

The use of the term ““minor embolism™ in
diagnosis is urged; fever after operation fol-
lowed by pleurisy with pain is suggestive of
thizs condition, as plearal pain is rarely noted
in post-operative broneho-pncumonia or gross
embolus, The eonsolidation found with these
pleurizies is a result of infaretion. Cases with
acule pleural pain usually recover.
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Time in howrz ood dave v which gln-&ﬂ emboli tend
to appear.

Fat embolism and massive eollapse of the
lung are titles which should be ineluded in any
study of post-operalive pulmenary compliea-
tion. A unilateral consolidation should always
suprest epllapse or infaret. The position of
the heart, trachea and diaphragm must always
be determined -in any ease of eonsolidation, or
massive eollapse will he overlooked.

Many eauses ave probably assoeiated with the
prodoction of post-operative pulmonary com-
plieations.  The velation of most abscesses of
the lung to inhalation scems elear; minor and
gross embolism, one fifth of all post-operative
pulmonary complications, come from throm-
bosis which 1z move often hidden than visible,

The seasonal ineidenee of broncho-pneumonia
guggests that the shoek of the operation, heat,
loss, or exposure, may predispose a patient to
a prevailing infeetion; if this be so, ihere
should be a greater incidence of proven lobular
poncumonia after the use of local anmsthesia.
Minute emboli, thrombi or fat particles from
the site of the aperation may lodee in the lung
in nambers and cause numerous small infare-
tioms; the Inhalation of the ether and inhaled

seerctions added to these infarctions may de-



termine the post-gperative broncho-pnewmonia,
The giving of interstitial saline injections into
the chest tissues has been acoused of helping to
produce post-operative lesions, One feels that
the interference with respiration produced by
an abdominal incision would materially further
the development of eongestion and inflamma-
tion. Cardiae weakness may play a part, Fat
embolism probably explains a eertain number
of the very aeutely developing broncho-pnen-
monias. Massive eollapse should be suspected
in unilateral consolidations with severer symp-
toms,

The classification and the incidenee of post-
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operative pulmonary lesions can be arranged
as follows:

1. Primary lesions: Lobular pneumonia and
bronchitis, 63.06 per eent. Minor embolism,
19.05 per eent. Gross embolism, 10.8 per eent.
Massive collapse,, 4.5 per cent.  Fat embolism,
A5 per cent.  Mediastinitis.

2. Secondary lesions: Absecss and gangrene,
infarction, serous effusions, puralent effusions.

No special line of treatment ean be wrged.
embolic lesions cannot be foreseen or prevented
in any clinie; the most exacting earc in the
pre- and post-operative period fails to prevent
the oeenrrence of broneho-piteumonia in a small
but fairly fixed pereentage of cases,
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