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Myocardial Revascularization Surgery with Regional Anesthesia
Without an Endotracheal Tube in Conscious Patients
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Objective - To report initial experience with myocar-
dial revascularization surgery (MRS) performed on pa-
tients who were totally awake and without an endotra-
cheal tube.

Methods - Between January 1994 and May 2001,
272 patients underwent MRS without extracorporeal
circulation. In 24, the operations were performed without
the use of an endotracheal tube and with the patients to-
tally awake and breathing normally. The age ranged from
51-75 years with the predominant male sex. Epidural tho-
racic administratios of the anesthesia was performed.
Surgery was performed through a habitual anterolateral
thoracotomy. During the entire procedure, the left lung
remained partially collapsed.

Results - The 24 patients progressed well through
the surgery. Pneumothorax time ranged from 70-190 mi-
nutes. No electrocardiographic, echocardiographic, or
enzymatic alterations occurred that characterized pre-
and postoperative infarcts. Twenty-three patients were
stable enough to be released after 24 hours.

Conclusion - This technique could be performed on an
large number of selected patients. However, more experi-
enceis necessary.
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Thedevelopment of coronary artery bypassgraft sur-
gery (CABG) hasprogressed throughout practically all of
thetwentieth century, with interval sof inactivity and pro-
gress. Alex Carrel 1,in 1910, reported thefirst experimental
aorta-coronary graft performed, using asegment of thecaro-
tid artery to connect the coronary artery to the descending
aorta. Atthat time, the pneumothorax created wasaserious
problem. Murray et a 2devel oped alargenumber of anasto-
mosesbetween the coronary arteriesand the systemic arte-
ries, includingtheinternal thoracic arteries.

The experimental work of suturing with instruments
beganin Russia. Kahn et a 2 performed coronary anastomo-
sesin calveswith aRussian-American stapler and had pro-
mising results. Kolosov et al “%in St. Petersburg wasapio-
neerinclinical work withleftinternal thoracicartery (LITA)
anastomosi swith the left anterior descending artery wi-
thout cardiopulmonary bypass (CPB) similar to other types
of grafts. Garrett et d ” described acase of an aorta-coronary
bypasswith asaphenousvein graft, with the heart beating,
with the graft patent after 7 years. Thistechnique did not
become popular and was not discussed.

In recent decades, the study of multiple organ dys-
function caused by CPB 812, the necessity of alonger hos-
pital stay, the short- and long-term results, and the higher
cost of this procedure have caused the scientific focusto
change. Thecurrent trendistoward lessaggressivesurgery
and thedevelopment of minimally invasivedirect coronary
artery bypass(MIDCAB) without CPB.

Reportsof thisnew approach have beenwidely publi-
shed including those by Trapp and Bisarya®®in Canada,
Ankeney *“inthe United States, Benetti et al > and Buffolo
et a 18, Limaetal °,and Loboet a inBrazil.

Subramanian?, Robson et a %, Calafioreet a 224, and
Karagoz et a ® havecontributed totheprogressof MIDCAB.

Withfurther investigativethinking, webelievedinthe
possibility of performingaMIDCAB using theambul atory
method, and so weperformed thesurgery onasmall seriesof
select patients, who weretotal ly awake and without an en-
dotracheal tube.

Arq Bras Cardiol, volume 79 (n° 3), 297-301, 2002

297



Souto et al
Myocardial revascularization surgery in conscious patients

Theobjectiveof thisarticleisto present our initial ex-
periencewith myocardial revascul arization performedonan
ambulatory basis, with aconsciouspatient and to note some
of the particularitiesobserved.

Methods

Between January 1994 and May 2001, 272 patientsun-
derwent CABG, without theuse of CPB. In 24, thesurgery
was performed without an endotracheal tube and with pa-
tientstotally conscience. All had alesionintheleft anterior
descending artery, and no important chronic pulmonary di-
seasewaspresent. Theageranged from 51-75yearswiththe
predominant sex being males. All patientsunderwent rou-
tinepreoperative examinations and psychological prepara-
tion beforethe procedure.

Epidural thoracic administration of the anesthesiawas
performedwith 20mL of solution, composed of 8mL of bupiva
caine, 0.5%+2mg of morphine, injected by needleat the T4
level, with posterior collocationof ann°. Weusedan 18 G ca
thetertoinject 1 mL of bupivacaine0.5%to block the2nd, 3rd,
4th, and 5thleft intercostalsspaces(L1S). During surgery, and
inthe postoperative procedurewhen necessary, weinjected 4
mL of bupivecaine0.5%intothecatheter. Toobtain5 metame-
resof analgesiaat T2to T6, during part of thesurgery thepa
tient used an oxygen mask withtwol/minutefluxes.

Monitoring of patientsfollowed the protocol for
CABGwith CPB. Itincluded continuousel ectrocardiogra-
phy, accesstothedeep vein by puncturing theright jugular
vein, arterial pressureby puncturing theradia artery, moni-
toring of arterial saturationwithapulseoximeter, arterial ga-
sometry before opening the thorax and every 30 minutes
after thethoracotomy.

The access used was athoracotomy at the 4th LIS,
with the patient in the dorsal decubitus position, slightly
turnedtotheright at a+ 30° angletothesurgical table. The
length of theincisionrangedfrom14and 16 cm. TheLITA
was dissected through thisincision until the subclavian
artery wasreached, sometimesit being necessary toremove
thecartilage of the4th rib and occasionally the 5th. Thepe-
ricardiumwasopenedlongitudinally ontheanterior fastia,
approximately 2 cm from thediaphragm closeto thepulmo-
nary artery trunk, having itsedgeswell fixed totheedgesof
theincision. A tourniquet wasused closetothe LAD zone,
where the anastomosis (4/0 Prolene thread, anchoredto a
small segment of the siliconetube) would have been made,
without tightening, with 2 typesof stabilizers. After sectio-
ning of theLITA, itsextremity was prepared, thecoronary
was opened, with 1 assistant providing light compression
by squeezing the coronary artery, and another assistant
blowing CO,, washing thesiteto keep theareablood-free
andfor the quick placement of theintracoronary shunt. The
tourniquet wasonly tightened in cases of intense bleeding.
TheLITA-LAD anastomosiswasperformedwith Prolene7/
Owith continuoussutures, and theintracoronary shunt was
removed at theend of theanastomosis. During theentireti-
meof surgery, theleft lung remained partially collapsed.
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Anticoagul ationwas achieved with heparini zation of
the patient with 2mg/kg of weight, before sectioning of the
LITA. Theneutralization of the heparin wasachieved-with
protaminein equal dosages. After theanastomosis, the pe-
ricardiumwaspartially sutured, thepleural cavity wasdrai-
ned, and the thoracic wall was closed. Throughout the
pneumothorax, we asked the patientsto breathe deeply and
provoke acough until thetotal expansion of thelung was
obtained.

After the patients entered theintensive care unit, we
immediately initiated respiratory exercisesandtheora use
of aspirin. Thedrainwasremovedwithin 12 hours. After the
removal of thedrain, the patient wastransferred toaward.

Results

The 24 patients endured the surgery well. The mean
timeof LITA-LAD anastomos swas9 minutesandthepneu-
mothorax timeranged from 60-190 minutes. During thepro-
cedure, no hemodynamicinstability or arrhythmiasoccur-
red. Noimportant modificationsoccurredin blood satura-
tionof PO, and PCO, (tab. I). One patient needed endotra-
cheal intubation and asternotomy withinstallation of CPB
after asudden cardiac arrest at the end of surgery whenthe
thorax had already been closed. After theinstall ation of the
CPB, theheart began beating, and the ECG, obtained 15 mi-
nutes after the procedure, wasnormal. Thisarrest was at-
tributed to the heart coming out of the pericardial sack with
atwisting of thevesselsat thebase. Inthiscase, thepericar-
dium had not been closed. Theflux of theLI TA wasconfir-
med by apostoperative arteriograph.

Another patient had athermiclesion of theLITA du-
ringitsdissection, at theincisionangle. Thewounded seg-
ment was resectioned and atermino-terminal anastomosis
was performed, whichincreased the pneumothorax timeto
190 minutes.

No el ectrocardiographic, echocardiographic, or enzy-
matic alterationsreveal ed postoperative necroses. No neu-
rologic or infectiouscomplicationsor clinical pulmonary or
radiologic aterationsoccurred.

All patients, with the exception to the ones that un-
derwent CPB, were stableand rel eased after 24 hours.

Discussion

During the last decade, percutaneous coronary bal-
loon angioplasty and theimplantation of astent haveemer-
ged asthefirst-choice, offering quick myocardia revascu-
larization and efficient and less aggressive surgery for
patientswith 1, 2, or 3compromised vessels, intheabsence
of diseaseinthe LAD and their indication seemsto have
expanded, but the use of CABG hasbeenlimited.

Theliterature showsthat the benefits of surgery with
LITA-coronary anastomosisis superior on along-term
basis®. Somesurgeonshavehesitated toindicate CABG as
thefirst therapeutic procedurein these patients, in view of
the mortality, morbidity, and cost associated with surgery
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Table I - The first 20 patients: time of pneumothorax, saturation, and PCO,; before opening the thorax and every 30 minutes
Patients Age  Timeof Sat PCO, Sat PCO, Sat PCO, Sat PCO, Sat  PCO, Sat PCO, Sa, PCO,
Pneum. before 30min 60 min 90 min 120 min 150 min 190 min
1° patient 51 92’ 99% 37 98% 40 97% 41 97% 41
2° patient 75 95’ 98% 40 97% 41 98% 48 96% 55
3° patient 69 85’ 98% 40 97% 40 98% 44 97% 46
4° patient 54 90’ 100% 37 99% 38 98% 39 98% 40
5° patient 56 80’ 99% 37 97% 40 97% 42
6° patient 66 190’ 97% 39 98% 41 98% 41 97% 44 98% 45 97% 48 96% 48
7° patient 64 70’ 98% 38 98% 43 98% 43
8° patient 66 72’ 98% 39 98% 42 97% 42
9 patient 73 75’ 97% 40 96% 42 96% 46
10° patient 60 81’ 98% 39 96% 40 98% 49 97% 40
11° patient 72 95’ 98% 40 98% 42 99% 46 98% 42
12° patient 45 84’ 98% 37 98% 38 98% 39 97% 39
13° patient 68 100’ 97% 38 97% 43 97% 42 98% 41
14° patient 43 68’ 100% 40 99% 39 98% 44
15° patient 41 60’ 100% 40 99% 39 98% 42
16° patient 52 68’ 99% 40 98% 40 98% 43
17° patient 52 s 99% 39 97% 43 97% 44
18° patient 71 s 100% 40 96% 44 97% 46
19° patient 65 68’ 98% 37 97% 42 96% 47
20° patient 52 65’ 100% 39 96% 43 95% 45
Pneum. - pneumothoral; Sat - saturation of O2.

combined with CPB and amedian sternotomy. On the other
hand, with arelatively high incidence of restenosis after
angioplasty and stent implantation?, the need arosefor
surgeonsto simplify CABG. These simplified techniques
haveresulted in less aggression against the patient, lower
cost, and more effectiveresults.

Thetechnique of myocardia revascul arization without
CPB hasallowed an even greater advancein MID CAB.
Initialy, limitingfactorsfor theexpansonof MIDCAB werethe
lack of innovationsin instrumentation and the discrepancy
between thewish of cardiac surgeonsto develop minimally
invasivetechnology and the reception of suchtechnology by
theindustry. Nowadays, new instrumentsareavailable, such
as retractorsfor dissection of themammary artery, stabilizers,
internal shunts, CO, blowersthat keep the areastable and
blood-freeandtheheart perfused, makingit easy toperformthe
anastomosis of the coronary arteries, assuring ahigh rate of
perviousflux. The development by Heigmen et a % of anew
stapler for coronary anastomosis reduced surgica time. The
introduction of avideo-ass sted manual techniqueby Mack et
al ® and Benetti et a *, andtherecent emergenceof robotics®
haveexpandedtheM 1D CAB technique.

Although CABG with the heart beating is already an
established redlity °, itsusefor intramuscul ar coronariesand
for posterior arteriesin large heartswith low €jection fract-
ionsistill limited. Thelack of determinationand preparation
of surgical teamsare handicapsthat should be overcome.

Thetechniqueusedin our seriesof patientsisdifferent
from the mini-thoracotomy technique aready established,
because of thethoracic epidural block used and the specific
psychological preparation of the patientsfor thisprocedure.
Thepatientiskept awaketheentiretimeand cantalk.

The pneumothorax provoked by the thoracotomy has
not caused any problems. Themaximumtimethethorax was

openwas 190 minutes, and noimportant aterationsoccurredin
saturaionof O,,inarterid pressureorinPO, and PCO,, through
all thesurgeries. Theincision of thethoracotomy waslarger,
ranging from14to 16 cm, to permit compl etedissection of the
LITA tothesubclavianartery. Thetimeof 190 minutesthat the
thorax was open in 1 patient was because of theinadequate
exposition of the LITA leading to alesion and posterior
recongtruction. Thisillustratesthat the patient canwithstanda
long pneumathorax without major aterationsinventilationand
without postoperative pulmonary complications.

The tourniquet was used only in cases of intense
bleeding that could cut and fracture arterial wall plaques,
which could bedissected and compromisetheanastomosis.
The partial collapse due to pneumothorax makesthe dis-
sectionof theLITA easier and also servesthesurgical treat-
ment for pulmonary and mediastinal diseases.

Onepatient, although having previouspsychological
preparation, got tired of lying inthe same position and mo-
ved, causing the surgeon certain discomfort. When the pa-
tient breathes deeply, the heart tends to disl ocate to bel ow
the sternum. Thisfact becomes|ess significant when the
pericardiumiswell fixed at theedges, principally onthester-
num side, which doesnot permit dislocation. At thetimeof
anastomosis, the anesthetist asks the patient to cooperate
and avoid deep breathing and moving.

Respiratory exercises are done as soon asthe patient
arrivesinthel CU, whichismadeeas er by thetypeof anesthesia
usad permitting theexercisestobepainfree, avoidingrespiratory
complications. Before the end of 24 hours after surgery, the
petientswereadready in conditionsfor hospital discharge. The
epidurd catheter wasremoved 72 hoursafter surgery.

The case of reversion to sternotomy and installation
of CPB, because of sudden cardiac arrest, wasnot believed
to beinrelation to the proposed operative techniques.
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We believe that we can expand revascularization to
morevessals(LAD anddiagonal). Possibly inthefuture, like
Benetti et al 2, wecan performacompleterevascularization
of the left side of the heart with the patient fully awake,
without an endotracheal tubeand with normal breathing.

Theuseof epidural anesthesiaand heparinizationdid
not cause complications. We have been using this proce-
dureon alarge number of our patients, having operated on
morethan 560 patientswith the epidural and CPB, without
any problems. Theformation of hematomasintheepidural
catheter placement isvery rare®,

We avoided using drugs that could depress respi-
ration. I nthisway, the patient maintained normal function
keeping CO, blood levelsin acceptable limits. Epidural
anesthesiacan a so reducetheincidenceof graft thrombo-
sisby preservingitsfibrinolytic system3*, which canreduce
the tendency toward coagulation that existsin patients
who undergo CABG without CPB *decreasingtheinciden-
ce of postoperative arrhythmias®*. Hospital discharge 24
hours after surgery and release of the patient into ahome
careregimefor severa daysistheideal, becauseit avoids
theinconveniences of atrial fibrillation that could even-
tudly occur.

Karagozeta Zin October 2000werepioneersin CABG
withfully awake patients; however, they usedan‘H’ radial
artery graft, with LITA in situ and the ADA without ope-
ningthepleura. Inour study, it wasdifferent. Weopenedthe
pleura cavity without consequencesto thepatient, elimina-
ting theinconvenienceof apossible spasm of theradial ar-
tery and blood steal because of dissection from the mam-
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mary artery to the subclavian and making the anastomosis
of theLITA directly totheLAD.

Ingenera, theprogressof CABG beganwiththeelimi-
nation of the heart-lung machineand performanceof CABG
withtheheart beating, foll owed by thereduction of thesize
of incision. Thelastimportant obstaclefor comparisonwith
percutaneous techniques, such asan angioplasty or stent
implantation, wasto maintainthepatient fully awakeduring
theprocedure. MIDCAB alowsedimination of thisobstacle
making thisprocedure efficient and safe.

Inrelationtotheanxiety of the patient at thebeginning
of thisprocedure, weoffer psychol ogical preparation, whi-
ch permits, in apain-free environment, acceptance of the
surgical procedure without hostility toward the form. We
have had norefusalssofar.

Concluding, even though the number of casesis
small, theprocedureisassuredly safeand viable. Thepneu-
mothorax did not cause postoperative morbidity and allo-
wed the creation of agood anastomosis. Thesurgery could
beuseful for alargenumber of patients, and webelievethat
inthefuture, with moreexperience, it canbeperformed asa
routineambul atory procedure.
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