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As you know, opening of the thorax, whether it involves an attad< upon the lungs, 
heart, great vessels, or oesophagus, imposes special problems in the care of the 
patxent if the anaesthetist is to ensure his safe conduct through the preoperative 
period. 

LUNG S~GEIRY 
Preoperative Evaluation 

Except for those wRh acute traumatic emergencies the majority of patients 
with pulmonary diseases requiring surgery can be assessed preoperatively and 
opttmally prepared for treatment A careful history of the disease, a good physical 
examlnataon, and the follovnng speclahzed examinations are considered very use- 
ful m the preoperatave evaluation of the patient. 

A. History of the patient 
Previous anaesthesia and drug allergy, anaemia, defects in blood coagulation, 

weight loss, avataminosis, metabolic deficiencies, and psychic preparation are to 
be considered. Cough habits, quantaty and character of sputum, extent and 
duration of smoking habits, and oro-dental hygiene should be ewduated. 

B. Physical examination 
Much valuable reformation can still be obtained by hstenJaag to the chest: 

rales, ronchl, character of breathang, tracheo-bronchial secretions can be best 
evaluated by physical examination. 

C. Specialized examinations 
The necesmty and advantages of a preoperative X-ray of ~ae chest are self- 

evident Often lammography and bronchography must be included. Complete 
evaluation of pulmonary funclac~n and[ carchac reserve is imperative. Laboratory 
examinations should also be made. 

Pulmonary function studies may be divaded into the mechm~cal and alveolor 
respiratory phases. Mechamcal t'ests consider the lungs as bellows and the tests 
are either statac in type (for vital capacity, respiratory capacity, tidal air, expira- 
tory reserve, residual capacity, total lung volume) or dvnarnic (for timed vital 
capacity, valking ventilation and maxamum breathing capacity), sometimes 
bronchosplrometry is necessary. Alveolar respiratory tests are concerned with the 
quanlaty and quahty of gaseous exchange at the lnsp~ratory, alveolar, capillaa'y, 
and tissue levels. They include tests for intra-pulmonary gas mixing, diffusion 
tests, and arterial blood studies. 

For the evalualaon of cardiac .,,eserv,es, the venous pressure and circulation time 
are two very helpful tests. Moot's test is an additional good criterion of cardiac 
reserves. This test multiplies the pulse pressure by 100 and the figure obtained is 

~ a Panel Discussion on "Anr,esthesm and the Open Chest," held, under the direction 
of Dr. S M. Campbell, at the Annual Meeting of the Canadmn Anaesthetlsts' Society m the 
Bantlng Institute of the Univermty of Toronto, June 20, 21. and 22, 1955. 

**H6pltal Laval, Ste-Foy, QuSbec. 

47 

Can Anaes. Soc. J., vol. 8, no 1, Jan, 1956 



48 CANADIAN ANAESTHETISTS' SOCIETY JOURNAL 

divided by the diastolic pressure. Electrocardiogram tracings are taken before 
and after exercises. 

The foUowmg laboratory examinations are also done before anaesthesia for 
i 

lung surgery: urinalysis; complete blood count; hematocnt reading; blood volume; 
total blood protein; blood typing and Rh factor; pre-transfusion cross-matching, 
bleeding and coagulahon time, prothrombin time (qmck method); sed rate; 
phenol-sulfonephtalem test, blood urea; sputum culture; antibiotic sensitivity. 

Preoperative Care 
From the clinical findings, the ehmcal examination, and the specialized examina- 

tions (X-ray studies, cardio-pulmonary function tests, and laboratory tests) the 
anaesthettst may arrange a better preparation for the patient scheduled for lung 
surgery. 

A Hygiene 
Smolong should be reduced. Traeheo-br0nehlal irritation should be avoided 

Orodental hygiene should be improved. Upper resptratory and sinus infections 
should br controlled Alcoholism should be under control 

]3. Blood, electrolyte, and metabolic deficlencie,: 
Anaemia, blood volume, fired balance, avltaminosls, and metabolic deficiencies 

should be effectively controlled with iron, transfusv3ns, electrolyte solutions, 
vitamins, and a good diet. Even though the pataent is receiving a well-balanced 
full diet, it should be supplemented by Thiamla (40 nag/day), nicotinic acid 
(800 reg./day), Riboflawn (40 reg./day) and ascorb~e acid (50 rag/day).  
Patients who have a tendency to bleed should also receive wtamin K (75 
mg./day). 

C Antibiotic therapy, INH probl'ems 
Tuberculous palaents require specific antabiotic therapy, streptomycin, Dlhydro- 

streptomycin, P.A S, and I.N.H. Patients under treatment w~th isonicottmc acid 
derivatives, especially the isopropyl derivative, have shown oxygenatton problems 
and convulsions at the anaesthetic period To ~void t_tns complicalaon we now 
roulanely stop this medication two to three weeks before surgery. 

D. Aerosol therapy and drainage 
If needed, aerosol therapy wath pemcllhn or streptomycin may be instituted 

before surgery. Postural drainage remains an important adjunct to all preoperative 
preparation. 

E. Pulmonary insuyTciency 
Pulmonary insufficiency is treated by respiratory exercises under the super- 

vision of a trained physiotherapist. Patients are taught how to breath and cough. 
Emphysematous patients are given positive pressure, ACTH treatment, and also 
Aminophyllin which is mainly helpful when there is .an elevation of the venous 
pressure. Bronchodilators such as "Vaponefrm" given in aerosol may be indicated 
in obstructive endo-bronchml lesions. 

F. Premedication 
For premedieation, less depressive sedatives are used routinely. "Demerol" 

("Pethidine") associated with Atropine seems to be in favour. A few use only 
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barbiturate with Atropine. Espectal!.y for nervous and anxious patients, a few 
others use Phenothiazine derivatives: Promethazine, Phenergan, Chlorpromazine 
(Largactd), associated or not wl~h barbiturates during the immediate preoper- 
ative days. 

G. Cardiac failure 
Carchac failure remains one of the prime causes of difficulty in the postoperative 

period and is the most common cause of mortahty in the early postoperative 
pemod. Therefore digitalization of the patient has been used preoperatavely ff 
the history or physxcal exanunatxon suggest cardiac embarrassment. 

HEART AND GBEAT ~ESSELS SURGERY 

Preoperative Evaluation 
The preoperalave seleclaon of all palSents must be made by the anaesthetist in 

collaborataon with the cardiac surgeon and cardiologist. The compiling of the 
history and the evaluation of the severity of symptoms in relation to the physical 
findings and specialized examinations enable the anaesthetist to forecast whether 
it will be posslbl e to maintain adequate heart action during th,e epicardiac and 
mtracardlac manipulations. 

A History of the patient 
The patient is evaluated by a careful history of the disease and general conch- 

t, on (tustory of heart failure, tnstory of systemic embolism, total body weight, 
dmresis, lnsomma and nervousness), and by repeated observations of heart rate, 
respiratory rate, blood pressure, and metabolic deficiencies. 

B Physical examinations and specialized examinations 
Important too are physical examinations of the heart and specialized examina- 

tions such as: X-ray studies, electrocardiogram tracings, pulmonary function 
tests, ver~ous pressure and circulation time, anglo-cardiography, and cardiac 
catheterization. The same laboratory examinations suggested for lung surgery are 
also very useful for the right eval aation of the cardiac patient. 

C Hypotension and Keowr~s test 
As Kenneth K. Keown says in has chapter on "Anaesthesia for Cardiac Surgical 

Operations": "Hypotension is extremely common in all patients with acquired 
lesions of the heart except those with aortic insufficiency or coronary~ artery 
disease, and a very praclacal phase of preoperatwe evaluation and anaesthetic 
management is the determinataon of the systolic and diastolic blood pressure of 
the candidate for heart surgery in the supine position, in comparison with that 
obtained with the palaent m the lateral potation, which will usually be used 
during surgery. This is done prior to any preliminary medication, in an effort 
to determine the normal for the speckle inchvidual. In general there is a decrease 
in systolic pressure of 10 mm. of mercury and a slowing of the heart rate." This 
lowering of the blood pressure, .according to Kenneth Keown, is the base line for 
premedication. 

Aside from the circulation itself, it is wise to test the response of the patient 
to the planned premedlcation. 

For this purpose, preoperative drugs (Barbiturate, Demerol, Atropine) are 
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given and the patient's response is noted for the following hours with respect to 
his pulse, blood pressure, breathing, and any othel reaclaons. 

Some doctors also routinely evaluate the adrenal cortical capacity by the 
eosinophil depression test and use this to decide whether adrenal cortical support 
will be necessary during and after operation. 
Preoperative Care 

The cardiac patient is prepared for surgery by immmizing decompensation, to 
give the patient the greatest possible cardiac reserve. ]q0as is done by the usual 
methods of correcting cardiac failure such as bed rest, oxygenotherapy, digitalis, 
correcting the electrolyte balarlce, diuretics, low-salt diet, hver damage improve- 
ment and antibiotics; in addition, if indicated, anticoagulants and proper seda- 
laon. 

A. Hygiene 
Before cardiac surgery as before lung surgery, smolong should be reduced, 

orodental hygiene impro~;ed, upper respiratory infectaons and metabolic de- 
ficiencies controlled, and a good diet supplemented with vitamins should be 
instituted. 

B. Digitalis 
The goal in the immediate preoperative period is to bring the pahent into the 

best possible state of cardiac compensation Digltahs is used for congestive heart 
failure or atrial fibrillation. 

The proper regulalaon of digitalis is important. Over-dosage is manifested by 
ventricular conductaon or alteralaons in the pace maker. It is n-nportant to avoid 
dangerous arrythmm at the time of operation Administration of potassmm 
(8.0 gr./day) may be useful since hypokalaemia potentiates the toxic effects of 
digitahs. However, this supplemented potassium must be wathheld the day before 
operation so that the patient does not face the usual postoperative oliguria with 
an excess of potassium. It is usually best to maintain the form of digitalis that the 
palaent has been receiving. The dose is regulated so that the apical rate is con- 
sistently in the range of 80--90 per minute. 

C. Quinidine and Procaine Arnide 
The roulane prophylactic use of Quinidme or Procaine (either the amide or the 

hydrochloride) before or during operation is eontra-indmated bec~ause of the 
obvious undesirability of depress,ng the myocarchum. Hearts depressed by such 
drugs go into a state of arrest more frequently. 

D. Electrolyte balance 
The authors found that generally stores of sochum in the body and in serum 

were in the normal range but total body water was almost invariably increased. 
A few palaents, generally those who have had severe congestave heart failure re- 

quiring prolonged sodium restriction and vigorous mercurial diuresls, manifest 
an actual depletion of sodium stores because of restriction and diuretics. T!ae 
desperately ill patients have a low serum sodium value. A value in the range of 
118 to 125 milh equivalents is considered by B]:ack and Harken as a sign of fin- 
pending death (in a week). The management of this electrolyte problem consists 
of continued salt restriction and limitation of fluid to 1000 to 1500 cc. a day to 
avoid serum dilution, daily weighing of the patl~ent is a most important step. The 



DECI-IENE: PBEP~ATION FOB INTBATI-IOBACIC SUBGEBY 51 

urinary sodium coneentlation should also be measured. Moore says: "Salt loss 
through the kidneys may exist. In this situation, urinary sodium i~ elevated to 
more than 80 m,lli equivalents per hire. Below 25 rnilli equivalents in urine with 
a low serum sodium the ren~d tubules are considered normal. ,In general it is. 
better to delay operation until[ the serum sodium-level reaches 180 milli equiva- 
lents per litre or above." 

E. Diuretics 
In the preparation of the cardiac patient for operation the judicious use of 

diuresis is of the utmost importance. The studies of Wilson an.q his associates have 
repeatedly demonstrated a high total body water even in the absence of gross 
oedema, furthermore, the diuretic response of many non-oedematous cardiac 
pahents justifies this step. Because the dmresis often leaves the patient fatigued 
on the following day, the diuretic should be given at least forty-eight hours before 
operation. Even patients with no obvious oedema are given a dose of 1 cc. of 
Mercuhydrin early m the preoperative ~eriod. If the patient has a marked re- 
sponse to the first dose of the mercurial cJuretic it should be repeated at intervals 
of forty-eight to seventy-two horn's untd the "optimal dry weight" has been 
reached. Several conditions may explain a lack of response to 1 cc. of Mercu- 
hydrin: the patient may be in a sal~sfactory state of compensation and not have 
occult oedema; the serum chlorides may be low, necessitatnag ammonium chloride 
m doses of 6 to 8 gm. a day for several days before the naercurial diuretic is 
repeated, or a 2 c~. dose may be indacated. 

Potentiation of diuretics may also be obtmned by the administration of ammo- 
phylline (0.25 to 0.5 gm, ) by vein half an hour after the mercurial diuretic. 

F. Low-salt diet 
Most patients who have 1-tad evidence of congestive heart failure will have 

been placed on a low-salt diet (200 mg. of sodium) at some time before hospital 
admission, but if this, has not been done, the diet obviously should be instituted 
as an adjunct to the measures discussed above for the preoperative period, with 
the sole excephon prewously menhoned. 

G. Livej damage 
With patients who have definite enlargement of the livei, operation has been 

delayed for at least a week or ten days for rest and preparat6on. The liver ]profile 
of bilirubin, total protein and albumin-globuhn ratio, prothrombin time and 
thymol turbldxty is obtained to document the clinical hnpression of a liver 
disturbance. These pattents are placed on a high-carbohydrate, low-fat diet, with 
vatamin B supplements in addition to choline, methlonine, inositol, and folic acid. 

Obviously, a pataent who has been on long-term Dicumarol' therapy for arterial 
embolism should be taken off the drug and the prothrombin time allowed to 
return to normal before any operative procedure is contemplated. Vitamin K is 
administered for any abnormally prolonged prothrombin time not traceable to 
anticoagulant therapy. 

I-I. Antibiotics 
Forty-eight hours before operation parenteral injection cff penicilllr~ is "begun. 

This is supplemented by aerosol penicillin and streptomycin in patients with 
mitral stenosis in whom chronic pulmonary suppuration is present. 
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J. H emcitocrit 
In congenital heart disease with increased hematocnt,, dehydration musl; be 

avoided before operation because of the danger of cerebral thrombosis. 

K. Proper sedation 
The pre-anaesthetic medication is-directed towards reducing physical and 

mental strain and lessening cardiac arrxtablhty. Accorchng to Keown, for mitral 
stenosls Pentobarbital sodium ("Nembutal") 0.10 to 0.20 gm. (gr. l~A-gr. 8) is 
given by mouth the night before operation. Secobarbital sodium 100 mgm. is 
ordered if the systohc blood pressure in the r~Lght lateral position is 100 mm. of 
mercttry or lugher by palpation 0f the left radial artery. If the pressure is between 
90 and 100, 50 mgm. of Secobarbital is ordered. If tke pressure is less than 90, no 
barbiturate is given. This is given by mouth 60 minutes prior to induction of 
anaesthesia. Atropine Sulphate is ordered for hypoderrme admimstrabon at the 
same time, the dose being determined by the rachal pulse rate. If the pulse rate 
is 60/min. or less, Atropine 1/100 is given; for a pulse rate between 60 and 80, 
gr. 1/150 Atropine, from 80 to 100, gr. 1/200 Atropine. In aortic stenosls, Glyceryl 
Trmitate, 0.8 (gr. 1/100) to 0.6 mg. (gr. 1/200), is added to the same pre- 
medlcabon as for m,tral stenos,s for prevention or treatment of angm-episodes. 
For tricuspid stenosIs, prehmlnary medication ~s simdar to that given to patients 
with aort,c or m,tral stenosls For mltral insufficiency, the medlcapon is about the 
same and we must remember, always accorchng to Keown, that these cases are 
the most serious and the more ch~cult to manage: ff in the lateral position the 
systolic pressure is less than 80 ram. of mercury, the pabent should be turned 
back to supine position and the operaUon canceEed for that day. For aorbc 
msufllciency and coronary artery diseases a barbiturate f0]lowed by Demerol and 
Atropine is given. Glyceryl trmltate is also given in coronary disease. According 
to McQuiston, for congenital heart lesions, a 2- or 3-month-old infant, weighing 
only 7 or 8 pounds, is given Morphme Sulphate 1/48 and Atropine Sulphate 
1/300, as the age increases the amount of Morphine Sulphate and Atropine 
Sulphate is increased so that a 4-year-old child recewes Morphine Sulphate 
gr. 1/8 and Atropine Sulphate gr. 1/200. For children 5 ),ears of age to puberty, 
Morphine Sulphate gr. 1/8 and Scopolarmne gr. 1/200 is usually administered 
Age and not weight is the determining factor of the :size of the dose. With 
congenital heart lesions, some are using 1 rag. of Demerol or of Meperichne per 
pound of body weight in cluldren up to puberty ol- those weighing 100 pounds. 

OESOPHAGUS SURGERY 

Preoperative Evaluation and Care 
Patients requiring oesophagectomy present profound disturbances in fluid and 

nutritional balance; and we know that nutribonally depleted patients are rela- 
tively poor anaesthetic risks. Before operation, a paitial restoration of body stores 
and satisfactory restoration qf the fluid balance performed by the anaesthetist in 
co-operation with the surgeon, will permit for these patients the safe performance 
of the transthoracic resection of the oesophagus. 

Oesophagectomy 
To realize this for oesophageal operations, the anaesthetist requires the routine 

preoperative laboratory examinations as for other surgery. The anaesthetist must 
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study with the surgeon the history of the patient and decide whether or not the 
patient is able to suppoit the resection and if so, when the patient will be ready 
fol smgery A cmeful investJgation of the cardio-respiratory system is imperative 
before perfoi mmg surgery. 

Patients who have had congestrce heart failure, coronary artery disease, or 
auricular fibrillation or flutter are prepared cautaously When the lnh'avenous 
route is used for ahmentatlon. Orodental hygmne should, be atlended 'to and 
antlbmtics given In preparing sucb a pal, tent for surgery, an oesophageal lavage 
must be done and a gastric tube passed ff possible into the stomach prior to the 
patmnt's being taken to the operating room. Proper premeditation must also be 
ordered by the anaesthetist. 

Oesophageal Repair 
A patient needing th~s treatment may be only a few days old and very ~re- 

quently a tracheo-oesophageal fist~ala e~lsts. An asph'ation pneuaaonla may be 
present To reduce the incidence and severity of aspiration pneumon/tis, the 
infant is wlapped m blankets, placed in an oxygen tent with the foot of the bed 
elevated shghtly, and turned hourly from the prone position to the right and then 
to the left side. 

Oesophagus 
In order to reduce the danger of aspiratmn of mucus and sahva from the bhnd 

upper oesophageal segment, a small soft rubber catheter is passed into this 
pouch via the nose. Gentle suctaoli is applied at frequent intervMs. 

Nutritmnal depletmn is usually not a sLgmficant factor in newborn infants with 
congemtal atiesm, when the diagnosis is made wltlnn the frst day or two after 
birth The pioblem of dehydration is more important at'thls time Fluids may be 
administered by hypodermoclysls or intravenously. 

The infant IS given gr 1/500 of Atropine Sulphate mta'amuscularly about ten 
minutes befoie being transported to the operating room. 

t~.sm,~ 

Au corn2 de ce taavall, nous allons d~montrer le r61e jou~ par l'Anesth~siste 
dans la pr@aration du pat-tent pow: ehirurgm thoraclque. 
Anesth~sie et chirurgie pulmonaire 

A. Une hlstoire d6taill6e de la maladle, un examen physkue complet et 
certams examens sp~ciaux tels les radiographies, les tests de la _:onction cardio- 
lespiratoiie, et les examens routmiers de laboratou-e sont eonsid~r~s comme tr~s 
utiles pour l'~valuatlon d'un msque clnrulgleal Cette 6valuation doit se faire de 
concert avec rIntermste et le Chirurgien 

B. Sulvant les Ienselgnements que lui ont foulnlS ces examens, l'Anesth~siste 
dolt. (a) Si n~cessane, institner le tialtement hygt~no-_digt~tique le plus ap- 
propn6 h son patient; (b) Restaurer les d6fiemnces rn'$taboliques, l'~qmllbre 
61ectrolytlque, et surtout le volume sanguin, (c) Installer de l'a.'rosolth~rapie si 
n~cessmre; (d) Dlriger le physioth~rapeute et faire faire du dr,'tinage postural 
s'i1 y a heu, (e) Am6horer si possible l'insuflqsance respilatoire; (f) Cesser, si le 
malade en le~Olt, l'Isoniazide et surtout l'Iproniazide afin d'~viter en corns 
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d'anesth6sic, certams troubles de l'h6matose et certames complications neuro- 
logiques d'ordre convulslf; (g) D6mder de la technique anesth6sique ~ employer; 
(h) La vellle de l'lnterventaon, ordonner la pr6m6dieation la morns d6pressive 
possible {on eonsellle surtout le "Demerol" associ6 k 'TAtropine" et chez les 
anxieux, le "Ph6nergan" ou le "Lalgactil." 

Anesthdsie et chirurgie cardiaque et des gros vaisseaux 
Ici encore, une hlstolre d6ta1116e de la maladm, un examen physique complet 

et certams examens sp6claux (61ectrocar&ographm, anglo-cardiographie et cath6- 
t6rlsme cardlaque) sont consld&& comme tr~s utiles pour l'6valuation d'un 
risque chirurgmal. Egalement, cette 6valuatmn dolt ',e fahe de concert avec le 
cardmloglste et ]e chirurgmn. 

Le test d'hypotenslon de Keown a certamement une grande importance et 
certames gens recommandent en outre d'ftudmr la r6ponse du patient k la 
pr6m6dlcation future 

L'op6r6 cardlaque est pr6par6 en mimrmsant la d6eompensahon et en aug- 
mentant le plus possible ses r6serves cardiaques. 

Cecl est fret par le repos au ht, l'oxyg6noth&apm, ]a dagltahsahon, ]a balance 
des 61ectrolytes, les dlm6tlques, ]a &6te hypo-sal6e, Fam6horation de la fonction 
h6patique et s'd y a heu, les anticoagulants, les anhbmtiques et une s6dahon 
appropn6e, 

Pour la pr6m60matmn, la hgne de condmte de Keown semble 4tre la plus 
snlvle .  

Anesthdsie et chirurgie de l'oesophage 
A. Les patients n6cessJtant une r6sectmn de l'oesophage pr6sentent la plupart 

du temps, des troubles s6rleux de la nutrmon. Auss~L, c'est un devoir imp6rieux 
pour l'Anesth6slste de cornger ces troubles avant de permettre l'interventlon. 

S~ la vom I V. dolt 4tre employ6e et si ces patmnts montrent eertains signes de 
d6fmllance car&aque, on dolt le faire avec pr6caul:ion. ]Encore lh, la fonction 
cardm-resptratoire dmt 4tre bran 6tudi6e avant l'mterventnon afin de d6termmer 
si le pataent peut la supporter. 

Une sonde gastnque dmt toulours ~tre pr6sente et le lavage de l'estomae doit 
4tre fret avant de &rlger le patient ~. ]a salle d'op6ration 

B Lorsqu'une fistule trach6o-oesophagmnne existe, afin de r6duire l'meldence 
de la pneumonle d'asptratmn, l'enfant, en l'occurrence le nouveau-n6, est en- 
velopp6 dans ses eouvertures, plat6 dans la tente d'oxyg6ne avee le pied du lit 
61ev6 et tourn6 aux heures, de la positron ventrale ~ la positron lat6rale tant6t 
gauche, tant6t drmte Une sonde gastrique doit 4tre rnise r place et la d6shydra- 
tahon eorrig6e ad6quatement. 

Une fins t'enfant bran pr6par6, fl est ding6 ver,; la salle d'op6ration et de 
'TAtropme" ~t la dose de gr 1/500 est admimstr6 enwron 10 minutes avant 
Fintervention 

En conclusion, nous pouvons &re que les suec,G actuels de la "Chirurgie 
Thoracique" sont, dans une grande mesure, dus it la bonne prgparation des 
patmnts et nous esp6rons avmr d6montr6 le r61e lOU6 par l'Anesth6siste dans eette 
pr6paration. 


