
The article by Sack and co-workers published in this
issue presents the results of a retrospective study on
the treatment of severe calcified aortic stenosis (AS)
by means of balloon aortic valvuloplasty (BAV) in the
elderly patient. This technique had been established
in the mid-1980s but has meanwhile been largely
abandoned due to disappointing medium- and long-
term-outcomes. In this article it has been re-evaluated
in the light of new balloon catheters along with the
technique of rapid ventricular pacing at the time of
BAV. Seventy-five patients with a mean age of
78 ± 7 years and a mean European system for cardiac
operative risk evaluation (EuroSCORE) of
24.4 ± 19.5% were included. The procedural success
rate was 73%. Procedure-related serious adverse
events (SAE) such as stroke, myocardial infarction,
arrhythmia or vascular complications occurred in
17% of all cases. Patient survival rates are being stated
as 70% after 6 months and 60% after 1 year. Mortality
rises to 35% after the first 6 months in patients over

72 years of age. The study shows improved survival
after BAV as compared to the natural course of AS.
Still mortality rates remain unsatisfactorily high and
as surgical strategies in aortic valve disease yield
excellent results even in high-risk patients the fol-
lowing issues need to be critically discussed.

Most of the patients selected for BAV do not seem
to be unfit for surgical aortic valve replacement
(AVR) from a surgeon’s point of view. The process of
decision making in the selection of patients remains
widely unclear. Were all cases discussed with a car-
diac surgeon? And were patients deemed unsuitable
for surgery rejected by more than one surgeon? Plain
refusal of the operation by the patient as stated in the
material and methods section for a number of cases
cannot be an adequate indication for BAV.

While it is true that risk evaluation of operative
candidates by means of the EuroSCORE is a common
scoring procedure, the hereby predicted early mor-
tality rates do not really correspond to the actual
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outcome after surgical AVR in the elderly. Two recent
studies described the actual in-hospital mortality in
the discussed patient population to be about half of
what EuroSCORE had predicted [1, 3], so that some
authors conclude: ‘‘EuroSCORE overestimates the
mortality in this high-risk group of patients’’ [4]. By
no means does a EuroSCORE of 20% or higher imply
inoperability as stated by Sack and co-workers,
especially when considering the devastating prognosis
for the untreated patient suffering from AS. The sum
of a number of patient-related issues such as left-
ventricular dysfunction, chronic pulmonary disease
or elevated serum creatinine definitely increases the
relative risk for an adverse outcome. In our opinion,
however, there was only one patient presenting with a
real contraindication for surgical AVR, which is cir-
cular calcification of the ascending aorta, the so-called
porcelain-aorta. This condition presents a highly
probable risk of cerebro-vascular embolism after
aortic cross clamping and thus excludes these patients
from the option of surgical AVR.

In their results section the authors state the fol-
lowing outcomes. One patient died during BAV
resulting in a peri-procedural mortality of 1.3%. This
is slightly lower compared to the literature where the
rates are 3%–5%, although the cited articles have to
be considered historical since they were published
more than 15 years ago [11]. A more recent study
finds in-hospital mortality after BAV in octogenarians
to be about 6% [14]. However, further follow-up re-
veals survival rates of 70% after 6 months and 60%
1 year after BAV. When looking at those patients aged
72 years and over mortality rises to 35% after the first
6 months after intervention. These rates match those
described in another recent study on BAV in an el-
derly population. Shareghi et al. [14] found survival to
be 56% after 1 year, 38% after 2 years and 29% after
3 years. These are essentially the same results as in
older series [13], with the majority of deaths classified
as cardiac. With respect to the results after surgical
AVR it needs to be stated that the given references are
historical [6] and comprise of very low case numbers
only (n = 33–35). In the modern literature addressing
the topic of surgical AVR in elderly patients results
are much more favourable. Peri-operative mortality
ranges from 3.8% to 6.2% in these large cohorts
(n = 438–1,308) [2, 8, 10], making operative treat-
ment no more hazardous than BAV. In addition,
surgical AVR yields excellent mid- and long-term
results. Survival rates 1 year after surgery range be-
tween 80% and 95%. Mid-term outcome is still very
good at 71%–75% after 4 years [1–3]. These data
show that survival is only slightly impaired by surgery
due to a certain peri-operative mortality but in the
further course life expectancy almost equals that of an

age-matched population [1]. The present study does
not comment on the long-term results after BAV as
the latest follow-up is 12 months.

One major drawback after BAV is known to be re-
stenosis of the aortic valve. A recent study states the
recurrence of stenosis to be present in the vast
majority of patients in a time frame of 6–24 months
[7]. However, this aspect is not even mentioned by the
authors. In comparison, there is virtually no recur-
rence of aortic valve disease after surgical AVR due to
the advanced age of patients.

With regard to other SAE there is no significant
advantage of BAV over surgical AVR. Occurrence of
peri-interventional stroke was 1.3% in the present
study as in the literature [7] with historic studies
describing a much higher incidence. Sack and co-
workers state the incidence of cerebro-vascular events
after surgical AVR as 5%–15% but in more recent
surgical studies the rates are considerably lower at
1%–5.8% [3, 12]. Furthermore vascular complications
at the site of catheter insertion are quite common
after the interventional approach, frequently necessi-
tating secondary vascular surgery.

In the rare case that surgical AVR should not be
possible in high-risk patients due to real contrain-
dications there are today better alternatives to sur-
gery than BAV. In recent years transcatheter valve
implantation techniques have been described by
various groups. Percutaneous aortic valve implanta-
tion in humans was first performed by Cribier and
co-workers in 2002 [5] via a femoral venous ante-
grade access. Subsequently other approaches like the
femoral transarterial retrograde procedure [9, 15, 17]
or the transapical technique [16] have been devel-
oped. While still being in its infancy this new tech-
nique possibly has the potential to benefit certain
patients in the short and long term, especially those
who are poor candidates for surgical valve replace-
ment. If there is any indication for BAV today it may
be as an emergency measure in patients with car-
diogenic shock or as a palliative treatment of end-
stage patients.

Surgical AVR is a very safe procedure since it can
be performed with low operative risk and excellent
mid- and long-term outcomes even in a high-risk
patient population and represents the gold-standard
in the treatment of aortic valve disease. Particularly
with regard to short- and long-term survival rates
surgical AVR is clearly superior to BAV, which can
produce disastrous results in the mid- and long-term
follow-up and should be used only for very limited
indications. Still more so since the newly emerging
technique of interventional valve implantation seems
to be the more adequate alternative for patients with
contraindications to surgical AVR.
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zen O, Meinertz T, Steven F, Bolling,
Reichenspurner H (2008) First experi-
ences with a repositionable and
retrievable bovine pericardial valve for
percutaneous aortic valve replace-
ment—the direct flow valve. In: 4th
joint meeting of the German, Austrian
and Swiss Societies for thoracic and
cardiovascular surgery, Innsbruck,
Austria, pp 17–20

16. Walther T, Simon P, Dewey T et al
(2007) Transapical minimally invasive
aortic valve implantation. Multicenter
experience. Circulation 116:240–245

17. Webb JG, Chandavimol M, Thompson
CR et al (2006) Percutaneous aortic
valve implantation retrograde from the
femoral artery. Circulation 113:842–850

C. Lenard and R. Hermann 287
Review on balloon aortic valvuloplasty: a surgeon’s perspective in 2008


	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


