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Objective - To compare inverted-L mini-sternotomy
performed above the sternal furcula with conventional
sternotomy in patients with aortic val ve diseases who un-
dergo surgical treatment.

Methods - Ve operated upon 30 patientswho had aor-
ticvalvelesionsthat had clinical and hemodynamicfindings.
All patients underwent inverted-L sternotomy, which
extended fromabove the manubriumof the sternumto the 3¢
right intercostal space, without opening the pleural cavity.
Their agesranged from 32to 76 years, and 18 were males
and 12 werefemal es. e used negative pressurein a venous
Y-inch cannula, and the patients were maintained in
Trendelemburg’s position. Twenty-seven patients received
bioprostheses with diameters ranging from 23 to 29mm.
Three patientsunderwent only removal of thecalcifications
of the aortic valveleaflets and aortic commissurotomy.

Results- Themean duration of anoxic cardiac arrest
was63.11min. Accesswasconsidered goodinall patients.
One death was due to pulmonary and renal problems not
relatedtotheincision. All patientshad a better recoveryin
theintensive careunit, got out of bed sooner, coughed mo-
re easily, and performed prophylactic physiotherapeutic
maneuver sfor respiratory problems moreeasily and with
lesspainintheincision. Early ambulation wasmore easi-
ly carried out by all patients.

Conclusion - Mini-sternotomy proved to be better
than the conventional sternotomy becauseit provided mo-
recomfort for the patientsin the early postoperative pe-
riod, with less pain and greater desirefor early ambulati-
on and all itsinherent advantages.
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Interestinusing minimally invasive proceduresin car-
diac surgery hasincreased greatly around theworld.

Lesionsintheaorticvalve have been approached with
thistype of procedurewith good early results, eventhough
controversiesstill exist.

Cosgrove and Sabik * reported their experience with
right parasternal mini-incisionsat the2™, 3¢, and 4" costal
cartilagesto provide access for the surgical treatment of
aortic valve diseases.

Mulinari et a 2and Pereiraet a *favor themedian ac-
cessvia, suchasthereduced sternotomy, for the successful
treatment of thelesionsof theaortic valve.

Cohn and Gundry “ reported good results obtained
with thetechniqueof the Cleveland Clinic cited above.

Denton Cool ey, on the same occasion, reported ha-
ving seen some cases of pulmonary herniasresulting from
sectioning the costal cartilages. To avoid this problem,
Steven Gundry, from LomaL inda, proposed accessthrough
mini-sternotomy, with anincision extending fromthemanu-
brium of the sternumto the 3“intercostal space, wherethe
incisonisdeviatedtotheright, likeaninverted L, preser-
vingtherightinternal thoracicartery .

Diaset al ®reported aninitial experiencewithmini-ster-
notomy, extending theincisiontothe 4™ intercostal space.

All thesecontroversial approachesresultedinapanel
discussion ¢ inwhich Steven Gundry enthusiastically sup-
ported thisaccessapproach. Ontheother hand, Smith®cri-
ticizeditsindiscriminateuse.

Our objectiveistoreport theinitial resultsobtained at
thelnstituto do Coracéo of theHospital dasClinicasof the
Medica School of the University of S&o Paulo with mini-
sternotomy up to the 3 right intercostal space.

M ethods

We studied 30 patientswith aortic valve disease with
clinical and hemodynamicrepercussion, whowereoperated
uponfromJune* 97 to December * 99. Their agesrangedfrom
321076 (mean of 58.72) years. Eighteen patientsweremales
and 12werefemales.
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Twenty-two patientshad severedyspnea, 15had angina,
and5had subjectivecomplaintscompatiblewith arrhythmias.

Preoperativediagnoseswereasfollows: aortic steno-
sisin 16 patients, doubleaortic valve dysfunctionin 7, and
aorticinsufficiencyin7.

All patients underwent inverted-L mini-sternotomy,
theskinincision extending from the manubrium of the ster-
numtothe3“rightintercostal space, for 10to 11cm (fig. 1).
Opening of theright pleural cavity or lesion of therightin-
ternal thoracicartery, or both, did not occur whenthetrans-
versal segment of the sternotomy was compl eted.

Trendelemburg's position was adopted in all cases,
which facilitated the marsupialization of the heart with
fixation and traction of the pericardium to the edges of the
mini-incision.

Arteria cannulationwaseasily performed with apur-
se-string suture in the ascending aorta, close to the inno-
minatevein. Venous cannulation was performed through a
single¥+inch wire cannulaintroduced into theright atrial
auriclethrough a purse-string suture. The use of negative
pressure in the venous line made perfect venous drainage
possible, facilitating the exposure of the structures(fig. 2).
Aspiration of theleft cavitieswasperformed with theaid of
anaspirator introduced into thel eft atrium through apurse-
string suturein the right superior pulmonary vein in most
cases. In 5 patients, very good aspiration was obtained by
introducing theaspirator into the pulmonary artery.

All patients underwent surgery with hypothermiaat
28°C and cardioplegiawith St. Thomassolution.

b e . T,

Fig. 1—Intraoperative photography showing skinincision of approximately 10cm.
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Fig. 2—Intraoperative photography showing aortaand right atrium cannulated and
ready for perfusion. Notethevery good exposure of theascending aorta.

Remova of ca cificationsonthel eafletsof theaorticval ve
and section of the fusions between these | eafl ets were pos-
siblein3patients, withgoodresultsondirect visualizationand
intraoperativeechocardiographicassessment (fig. 3).

Theremaining patientsunderwent valvar replacement
with removal of the annular cal cifications when present.
One patient received a bioprosthesis 21mm in diameter, 7
patients each received bioprostheses of 23mm, 9 patients
each received bioprosthesesof 25mm, 7 patientseach recei-
ved bioprostheses of 27mm, and 3 patients each received
bioprosthesesof 29mm of diameter (fig. 4).

Fig. 3—Onceaortotomy hasbeen performed, thefused commissuresmay beseenin1
of the 3 patientswho underwent aortic commissurotomy.
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Fig. 4—Notethe compl ete commissurotomy

Themanagement of patientswith pureaorticinsuffici-
ency was much easier than that of patientswith intensely
calcifiedaortic stenosis.

Animportant point is mediastinal drainage, which
should beperformedimmediately beforetheend of theano-
xiccardiacarrest, prior to reestablishment of cardiac beats.
A small incisionintheaponeurosis, right bel ow the sternal
furcula, redly facilitatestheintroduction of aretrosternal
clampuptotheend of themini-sternotomy to providefixa-
tion of thedrain and itsexteriorization below thesternal fur-
cula. The still empty cardiac cavities make this procedure
easy and safe.

Sternal closing was performed with stitches of steel
thread only on the manubrium, no stitch being required for
thetransversal segment of thesternotomy. Thepatientswere
referred tothe postoperativeunit at theend of theprocedure.

Results

The duration of the anesthesia ranged from 225 to
480min (mean of 327.22min), theduration of extracorporesl
circulation ranged from 53to 140min (mean of 90.38min),
andtheduration of theanoxic cardiac arrest ranged from 37
t0103min(meanof 63.11min).

Nosgnificant bleedingoccurredinthisgroup of patients.

Itisworth noting that, after regai ning consciousness,
the patients had greater mobility and greater ability to per-
formtheir physiotherapeutic exercises proper tothisphase
of the postoperative period.

Thelength of stay in theintensive care unit ranged
from 24 to 48h, and the time in the ward before hospital
dischargewasaround 6 to 7 days.

One patient died due to renal and pulmonary pro-
blemsnot related to theincision.

Inour series, ambul ation occurred much sooner andwas
performed more easily and with morewillingness compared
with that in patients undergoing conventional sternotomy.

After hospital discharge, the patients have been pe-
riodically followed up in the cardiac valve outpatient care
unit, all of them beinginfunctional classl.
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Discussion

Our initial experience showsthat the mini-sternotomy
techniqueissafe, perfectly feasible, and relatively easy to
perform. When comparinginverted-L mini-sternotomy with
right paramedian vertical thoracotomy, proposed by some
authors*#, we can see that theincision above the manubri-
um of thesternumismorebenign and freer from pleuropul-
monary complications.

Wedo not consider it necessary to extend theincision
asfar asthe4™intercostal space®, becausethe 3intercos-
tal spaceprovidesenough roomfor the creation of the pou-
chintheright atrial auricle, aswell asfor drainageof theleft
chambersthrough a catheter introduced into the superior
pulmonary vein.

Caution, however, isrequired becausethisaccessvia
should not be considered of unlimited application. Weem-
phasizethat in short and obese patients, theuse of thistech-
niguemay not berecommended.

Inaddition to the cosmetic benefit of thesmall skinin-
cision(10cm), thegreatest benefit i sthecomfort experienced
by the patients as soon as they recover from anesthesia.
Thefirmnessprovided by theintegrity of theinferior 2/3 of
the sternum makesiit possible for the patients to cough
more easily, to perform their physiotherapeutic exercises
more comfortably, and to ambul ate sooner with minimum
painintheincision. InCor isaninstitution affiliated witha
university, has well-defined postoperative protocolsfor
conventional procedures, and wedid not find it necessary to
make any changein these protocolsin thisinitial phase of
the procedure. Therefore, no substantial reduction existed
in the periods of stay in the intensive care unit or in the
period of hospitalization asawhole.

Thedurationsof anesthesia, of perfusion, and of ano-
xic cardiac arrest also did not differ from those of conven-
tional surgery.

Wethink that greater experiencewith and wider appli-
cation of thistypeof surgical approach may certainly redu-
cetheduration of hospital stay andthestay intheintensive
care unit, with obvious advantages to the patients.

Simple maneuvers, such asthose reported, makethe
procedure easier, provide greater safety, and facilitateits
application. Among thesemaneuvers, wehighlight thewide
marsupialization of the heart, the venous drainage with a
thinner wire cannula, Trendelemburg’s position, and
aspiration through the pulmonary artery, when necessary.

In our environment 23, thisincision and its variants
have been used with good results, as has been the case at
other international services®.

Inconclusion, weconsider inverted-L mini-sternoto-
my asafeand efficient approach that enhancestherecovery
of patientsin the early postoperative period.

Lateresultsstill requirefurther assessment. However,
itisvery likely that they will belinked to alower incidenceof
problemsrelatedtotheincision, with nodirect interference
with heart disease.
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