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DI; METHODS FOR FURTHER INCREAS-
G THE SAFETY OF SURGICAL
OPERATIONS *
GEORGE W. CRILE, M.D.
Surgeon to Lakeslde Hospital
FO[‘ CLEVELAND, O.
Operatioxr])urposes of this paper, I shall divide surgical
performeg Into two general classes: first, operations
Mjyyp or On patients in fair general health; second;
]‘?Paroto U disease, Belonging to the first class are:
Yieg, i Mes for benign tumors of the uterus and ova-

> Sin . .
Qpel'atioége gastro-enterostomies, appendectomies, un-

ery from the effects of even a simple operation. This,
however, does not apply to all types of patients, for there
is a vast difference between the woman accustomed to
hardships, who, for example, returns to the factory sev-
eral weeks after delivery, and the woman weakened by
protection, whose nervous reactions have been heightened
by training and education, and who may require a year
or more for her recovery from an operation or a
confinement,

Bluntly, and too frequently, has surgery said in effect
to these women: “I have successfully performed vour
operation ; if you have allowed yourself to think it an
ordeal and your nerves have become shaken, it is because:
you are a neurasthenic and I leave you to make the best:
of it”

eOmmiQat c-don patients whose vitality is impaired by
ang . Operations on the gall-bladder, the kidneys I shall, 1 hope, later show that there is a physical basis
Urinary bladder, uncomplicated herniotomies, for such disability, that the surgeon is responsible for it,
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Pep (.l“‘{ﬁ l1.—Area from cercbellum. Fracture of the skull. The differentlal Purkinje cell-count showed: active eells, 53
fivg 'ml -3 fatigued cells, 40 per cent.; exhausted cells, 7 per cent. The patient, n young man, dled three hours and twenty-
sy dvnlllllos after receiving his injury: Compare the physical condition of the brain cells in this case of comparatively
l‘x(emq (l.“‘"h in a normal subject with the brain cells of the case of exophthalmic golter, acute septicemin and that of
Iy dls,‘.“’ cancer. I'rom an area like the one portrayed 1t would be thought the cerebellum was in good condition, but this
Proveq by the actual findings in 100 cells.
xeigg
S1op
t“mors 0? ft] Cancer of the breast, excision of benign and that these evil consequences may be almost wholly
(;Perative le thyroid and simple goiters; in these the avoided. While the sturdy patient will get on quite well
10,723 Qu]_mf)l‘tahty has all but disappearcd. Among under present methods, she, too, will appreciate a mitiga-
3°nged to tf‘_('al operations performed by me, 4,127 be- tion of the harshness of surgery.
375 o el‘at‘ns class; among thesc there was one déath in We turn now to the handicapped patient—the patient
N gy iSIOHS._ There is but little advantage, therefore, whose surgical chances are impaired by acute infections
Iy int. _ussion of this group of cases so far as the or by hemorrhages, by fractures of the skull and by pene-

vigk 5 A ]_e sk is concerned; but while the immediate
Viz, o 8ht, thege operations still bear a certain stigma,
Operay;, - MPOrary nervous impairment following the
i‘) What ext Ndeed, it is an unpleasant surprise to realize
quiye a ent the public has come to expect that it will
\(‘l Umber of months for complete nervous recov-
gy

lmﬁ“ﬂ&}‘[’:ﬂ]uddr(-ss before the Section on Surgery of the

8 Lo Al Assoclation, nt the Sixty-Second Annual Sesslon,
"geles, June, 1911,

.
Allwl-
tlg

trating gunshot wounds, by acute intestinal obstructions,
by stab wounds, by the numerous industrial accidents,
by perforative peritonitis—and we turn to the long list
of the dangerously ill or dving that are daily brought to
the hospital, for it is from these that the lists of moi-
tality in the general hospitals in the city are mainly
recruited. These impaired surgical risks resemble each
other in one important particular ; that is, they all exhibit
an impairment of their vitality. Has this impairment a
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physical basis? We believe that there is as truly a physi- fear and worry as compared with tranquillity: ]np*‘sim_
cal basis as there is a physical basis for nephritis or for oy in a patient exsanguinated as compared W ! Josive
a fracture. Now the source of the vital force is the cells ilar operation with normal blood-volume; an e:\]] with
of the central nervous system, and it is here that we must  half-dying case of exophthalmic goiter as compa?ﬂin the
search for physical changes which are responsible for the a quiet colloid goiter. What then are the i'actolsimpﬁ‘-

decrease in the vital force, Space will permit only of a
summary of an extensive research by my former asso-
ciate, Dr. D. "7, Dolly, my present associates, Drs. H. G.
Sloan, J. B, Austin, M, I.. Menten, and myself, and the
clinical rescarches by my associate, Dr. W. E. Lower.
We investigated the alterations in the brain-cells in
fatigue, in anemia from hemorrhage, in physical injury,
in pvogenic infection, in certain drug poisons, in the
primitive emotions and in exophthalmic goiter. As this

technic of a surgical operation that may fm‘t!lel'l ading
ihe brain cells and thus be the last straw? The (::0111'5
factors are fear, traumatic impulses set up in the ity 0
of the operation, and the impairment of the immi™ .,
the patient by ether anesthesia. In a ('lose_l‘ISk ! itv bY
of acute infection, the impairment in the lmmul}\f dis-
ether without any operative procedure might eas! "al of
patch the patient. Common experience has taug? o may
us, and our rescarches have shown that fear alo? tical

<

work has been in part published and an extended cause grave physical injury, even death. In p‘ﬁ‘; I
publication of the remainder is now under wav, I surgery our problem is this: Can we oxclude fef ﬂ' and
will introduce some typical pictures from a mass of there an innocuous substitute for ether ﬁncstheszru’tin}.'
material which will illustrate the changes in the nerve ecan we prevent the nerve impulses set up by € and

cells in the foregoing types of impairment of the vital

and handling of tissue from reaching the braib: 1, can
be blockf" ’

force, and hence an impairment of the surgical risk. finally, when the nerve impulses cannot <ne W
The alteration in the distribution and the quantity of we prevent the stimulated brain cells from U8
the Nissl substance, the change in the size relation of the  their highly dischargeable substance? q com

nucleus and the eell body, the rupture of the membrane
covering the cell and the nucleus, and the change in the
aross size of the cell, all point to physical changes as the

First.—The ravages of fear can be avoidt‘dfbghi; pure
bination of special consideration on the part © Jiminar¥
ing and the operating stafls, and by the pre
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Flg. 2.—Arca from cerebelltum,  Xxophithaimie golter. The average dlfferential orkinje cell-count from fi¥

cases (of which this was one) was @ active cells, 354.2 per cent.; fatlgued cells, 37.6 per cent.;
1
The figures vepresent the typleal appearance ol the Purkinje cells in all of these cuses.

T28.2 per ceont.

cause of the functional impairment. It matters not
whetlier the substance within the cell that produces
nervous encrgy is used up by excessive activity, or
whether there is failure to replace the amount used up
on account of hemorrhage or starvation, whether the
nerve power generating substance is destroyed by a toxin
or a poison, the physical changes in the cell are always
scen and are apparently proportional to the extent of the
loss of vital force. In a painstaking study of the cells of
a large number of normal controls, no similar changes
were found.

Now, no one more than the operating surgeon is
aware of the faet that severe infections, hemorrhages,
exhaustion from physical exertion, exophthalmie goiter,
surgical shock, and overwhelming emotions, are the com-
mon predisposing causes of surgical deaths. In every
one of these states there is impairment of the vitality of
the patient. An operation that would present virtually
no risk in the uncomplicated case may readily prove fatal
in any one of these handicapped cases; for example, the
amputation of a leg mangled by a crushing accident as
compared with the amputation of a leg for tumor; opera-
tion in diffuse peritonitis as compared with interval
appendix; operation in the presence of overwhelming

oxhausted €€ 3y

mor-
administration in suitable cases of small dos¢® (if will:
phin and scopolamin. TFear is stronger than 0 jnflt
hence it must be controlled by the QSSlStanggnt anpro”
ences outside of the body. Requiring a pat! e 0 the
tected to stare death in the face at the tl;i]m in the
operation is like inspecting a photogl‘ﬂ]’]"‘f ard; unde?
sunlight and expecting to find it useful l'lftel‘\\l Cre mof
worphin  and scopolamin one is neithet hese drug
cowardly, but in a neutral state becausé

s L. a} we
depress the associational power of the blﬂl“']ﬂ «ing nell‘1c
Second.—In external operations, the dalle: d byt
impulses may be blocked and the brain pro n

local or intraneural infiltration of novocail.  hity
Third.—The damaging reduction of th
the acute infections may be avoided by ther- o
of the innocuous nitrous oxid for nocuots idomiﬂﬂ ) -ltlc
Fourth.—1In the operations, such as 2 deepe! e
which the damaging nerve impulses 1m .the o oxid A%
cannet be blocked by local anesthesia. “_m’o‘";'! o1s 8 g
thesin, as compared with ether ancsthesid (.(;l.ous oxid
degree of immunity to shock. Under nls 1 o
patient will endure approximately four tne additio?
of operative trauma as under ether, an.d ma
patient will go to sleep pleasantly inste
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such o there will he little or no postoperative nausen
ate ollows the use of ether; there will be an immedi-

i_ig:‘]t)iete awakening from anesthesia instead of cther
t Yain on, Tn what manner does nitrous oxid protect
0 l‘ocel]s more than ether? It must be remembered
of the u“‘S oxid produces anesthesia by the prevention
of the | S¢ of oxygen by the brain cells—an anoxemia
braiy, ’rain cells. Now, the chemical response of the
oxy S 1s, of course, only possible in the presence of

thercefore, in nitrous oxid anesthesia there being

.'gen;

rae . . .
the ]Fe. reduction in the amount of oxvgen available
is &by dischargeable subst f the brain colls
S Provan g Lischargeable substance of the brain cclls
Xvo ented from heing so rapidly used up for want of
Jaen, o p

¢ torel, ; is like turning on the fire extinguisher hefore
118 applied.  Nitrous oxid has several limitations:

OPERATIONS—CRILE

1813

there was no anesthetic fatality. All these were admin-
istered by the Teter apparatus. We have thus far con-
sidered the conservation of energy in the course of opera-
tion; is there any means of restoring, in part, lost
vitality sufficiently to reclaim certain otherwise hopeless
risks?

Turning now to the patients handicapped by starva-
tion or by hemorrhage-—such, for example, as neglected
pyloric obstructions, whether malignant or benign, hem-
orrhages from gastric ulcers, extra-uterine hemorrhages,
various types of pathologic hemorrhages; these condi-
tions handicap the patient by reducing the nourishment
of the brain cells, henee diminishing their functional
power. Further experience has amply confirmed obser-
vations herctofore reported, viz., that by either a pre-
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11 D{EQ 3.—Aren from cercbellum.
hoyp
ot'"l".j"g&l'lor receiving a scratel on his hand.

- 1, 8 comparatively normal case.

Septicemin from streptococcus,
cent, ; fatigued cells, 59 per cent,; exhausted cells, 30 per cent,
The percentuge of exhnunsted cells is very high.
Similar changes were seen throughout the cortex as well,

The differential Purkinje cell-count showed : nctive eells,
The patient, a man 48 years of age, died forty-cight
(ompare this case with that
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Fig, 4.—Epithelioma of tongue. and lymplatle zlands. The differeniial Purkinje cell-count showed : active cells,
T her cent.; fatlgned eells, 39 per eent.; exhausted cells, 57 per cent,  Of the BT per cent, ol exhausted cells one-
(’,‘;“ were plumost completely disintegrated.  Note the general loss of chromatin in the Purkinje cells, the total loss
P nucleslus In three cells and the Indefinite cell outline.  Compare the brain cells of this exhausted, cachectle
Ateny with Fig. 1, a comparatively normal brain picture.
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tl‘ailled lieult to administer well ; it requires a specially liminary or a simultancous transfusion of human blood,
does , 2Mesthetist; it is more expensive than ether; it  these desperate risks may at will be converted into safe

"])oration 8ive so complete a relaxation in abdominal

S as ether; there is more venous congestion in
ve field, All these shortcomings may be either
adapy 1? or cirenmvented. The surgeon can readily
by yeiself to jts use in operating, as T have found
Dess ang - In over 2,400 operations; it compels gentle-
R.40( ad Precision, surely not surgical faults. In over
(‘x])e,.ie}‘lmmstratinns in gencral surgery in my own
'“C; and in 17,762 in the experience of Dr. Teter
al and surgical work, making over 20,000 in all,

'® Opergy
er

g1

ones. Iiven in cases of patients with chronic starvation
from cancer brought to the hospital in the ambulance, I
have succceded by a two-stage operation; first, by a
gustro-enterostomy with the assistance of transfusion;
then, when the patient recovered a sufficient vitality .
from the combined effect of the transfusion and sub-
sequent taking of food, by a resection of the stomach,
In certain forms of pathologic hemorrhage, the trans-
fusion of normal blood may at once control the bleeding,
and also replace the blood that has been lost.
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In that great horde of industrial accidents—especially
in crushings of limbs, when the patient is admitted in
the condition of grave shock—a transfusion usually
rescucs the patient. Transfusion should be done either
just preceding or during the operation. Should there
be a postoperative hemorrhage in any case, transfusion
renews the surgical opportunity and may convert defeat
into victory.

There has now been a number of strikingly successful
cases, any one of which, in my opinion, compensates a
thousand fold for the experimental labors and the use of
animals in the development of the principles and the
technic of transfusion. Applying the two great prin-
ciples, that of the conservation of the energy by special
technic during operations, and that of transferring ener-
gizing blood from the normal to the patient, we have in
our hands new powers in both attack and defense. 1t
cnables one to operale in an explosive case of exoph-
thalmie goiter in such a manner that the patient at the
end of the operation is approximately the same as when
in bed the day belore, and every ease may by this method
have at least the minimum operation performed. We
may reclaim the starved and bleeding abdominal cases;
we may amputate the diabetic leg with confidence:
besides great control of the vital processes allows the
needed time, even in the handicapped case, for a more
precise and complete technie, In more than 90 per cent.
of my patients, in the routine operations, there ave no
unpleasant memories of the operating room, the post-
operative discomforts are greatly minimized, and the
mortality rate, in my own experience, is certainly
reduced, as indicated by a rate of 1.9 per cent. in the
2,410 operations performed under the foregoing principle
in a general surgical service.  In a number of these, the
operation was done with a complete exclusion of fear,
under nitrous oxid anesthesia, and local anesthesia as
well, thus completely protecting the brain from all harm-
ful associations—a state best designated by a new word,
viz., anoci-assoriation. In this state the brain is com-
pletely isolated from operative influences and is not
more affected than if the operation were performed on
the clothing. This is the ideal surgical state.

Against the development and the use of these methods

of preatér safety and efficiency in operative surgery.
there may be urged the objections that these methods
involve a higher training and increased labor on the part
of the nursing and the operating staff, that certain new
apparatus is required, and that the hospital must mect
an increased cost. These easily surmountable objections
must be balanced against the disappearance for good of
the ether drunken patient, the freedom from nostopera-
tive nervous impairment, and the preservation of life
itself.

6203 Luclid Avenue.

Clinical and Laboratory Diagnosis.—Under present condi-
tions of private practice crude, rough-and-ready methods of
diagnosis are in many cages the best that can be utilized. A
refined method poorly executled is worth far less than a rough
method carefully and intelligently used by an experienced,
keen-sighted, thoughtful man. But the public has a right to
demand the more refined methods, Within a generation we
have seen most of mnjor surgery transferred from the home
to the hospital. There the surgeons can depend not only on
ihe nursing stafl to provide better hygienie treatment than is
possible in the home but he can also in a well-manned hos-
pital depend on the interns {o utilize many of the more
refined and time-consuming methods of dingnosis. To these
factors surgery owes no small part of its suveess—C. R.
Bardeen in Science.
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TI[1 PATHOGENESIS OF THE BALANTID
COLI *
FRED B. BOWMANXN, M.B. (Tor.)
BALTIMORE

During the past decade the Balantidiu
attracting much attention in respeet both
ogenicity and to its life history. ciegl A

In Manila the material for study, both Ch’rll‘]he Jiter-
pathologic, has been comparatively abundant. = wed bY
ature on the subject has been thoroughly revit only

previous writers and will not he discussed h‘e]if;' ¢ the
¢l

n coli hflS
to its

those points heaving divectly on the pathogeni®s’ “yppee
organism will be considered. During the pf“'m‘! ]
vears I have examined many speciniens cotltﬂ“’"(;, the
organisin, but have been unable to follow many v ins

cases because the patients complained of n0 STy ove
and could not be detained in ihe hospital; 10 ¢ which
heen able to study clinically ten cases, three ]0 et
came to autopsy and have been reported elseWit o, of

At present, four cases are under ohservation: v, the
which have balantidia in the feces iniernl{lt?lj 031’ a¥
other one, althongh complaining of little diarrht®
them constantly present.

Z00LOUY b

Balanlidium coli belongs to the fnfusortt (‘ms::-('/ri(l"“
class, Ciliaia; order, Helerotriehida; family. B peth

It has an oval body from 0.07 to 0.1 nun- ”?]1(‘" the
by 0.05 to 0.07 in width, is pointed nntel'lm“.‘l h yows 0
periostome is extended and covered with paralle a beal”
cilia giving it a striated appearance. It lmslcuﬂ' It
shaped macronuclens and a globular mieroni¢ Luddi
apparenily has three methods of reproduction o T hate
conjugation and division, though in my studics 1 [ hg
only been able to see definitely the latter, a7
probably the most common. The orgnmsm'nm}n oW
its shape in passing through some ol)sztruchf’“,-G
ing until the projected portion appents almos y show
pseudopod. Sections cut through tissue very ¢ pudding
these processes and they might he mistaken for

forms spg A
'0rms. . s
d in PRNT L

In the fresh feces, organisms are ol seen ©
even larger groups and this has probably often < tobe?
strued as conjugation, but this grouping secm” Srobabls
characteristic of all ciliata and flagellata ant }s ] oth "}
in most instances purely physical in (‘Ilal_‘ﬂ(‘i“’ltnﬂ pleet”
stnined feces and in stained sections of ].nte? ’,,a ¢ were
these groups were scen, bhut no evtoplastic ¢ Ry -
found in the nuclei. - fome cilit

The rapid circular motion of the pero or 1o
scems to exert an attraction which brings 'the ,(,‘- "f"" ’
in contact. T have observed many times I 1]; ol "'31‘
two of them moving along rapidly in the fefg«ro per a0

o .

suddenly, on approaching .each other, dar e e
remain in this position for a considerable pe¥ akihe
though no interchange of material couk
place between them and no cvidence ©
changes. mop
"The hog has been thought to he the n}OSt qg?i]nn ot
of the organism, but the method of fl'““mn].;..mnislﬂ !
human host is indefinite. In stud_\,'ing e ’{’)f enc;
the human, I have never scen any evidence

jost
the

pets

<l0JOEY & qjom
* Read In the Section on Pathology and I'h stol l'l sossl?

a .
fean Medlenl Assoclation, at the Sixty-Second Annu S‘,hxn“"
at Los Angeles, June, 1911, . pureat © 1.
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