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Endokardiose

Blick vom linken Vorhof auf eine Mitralklappenendokardiose.
Die Klappensegel sind knotig verdickt und schließen nicht

korrekt. LA – linker Vorhof LV – linke Herzkammer

Als Endokardiose werden Erkrankungen an den
Vorhofklappen des Herzens von Tieren bezeichnet, bei
denen durch knotige Veränderungen der Klappensegel die
Funktionsfähigkeit der Herzklappe beeinträchtigt wird.
Weitere Bezeichnungen sind myxomatöse Degeneration der
Atrioventrikularklappen, „chronische Klappenfibrose“ oder
„chronisch degenerative
Atrioventrikularklappenerkrankung“.

Epidemiologie

Etwa 50 Prozent aller Cavalier King Charles
Spaniel erkranken an Endokardiosen.

Endokardiosen treten hauptsächlich bei Hunden auf und zählen hier
mit 40 Prozent aller diagnostizierten Herzerkrankungen zu den
häufigsten Störungen dieses Organs. Dabei handelt es sich infolge
ihres degenerativen Charakters um eine erworbene (das heißt nicht
angeborene) Erkrankung. Sie tritt vor allem im mittleren und höheren
Lebensalter auf und betrifft vor allem Vertreter kleiner oder
mittelgroßer Hunderassen.

Bei Kleinrassen weist etwa jedes dritte Tier im Alter von mehr als zehn
Jahren eine Schädigung einer Vorhofklappe auf. Besonders häufig
erkranken Tiere der Rasse Cavalier King Charles Spaniel; hier hat
mehr als die Hälfte der Tiere im Alter von 4 Jahren bereits Anzeichen
der Funktionsstörung. Weitere häufig betroffene Rassen sind Pudel,
Zwergschnauzer, Cocker Spaniel, Foxterrier und Boston Terrier.
Obwohl im Anteil aller erkrankten Tiere keine Geschlechtsunterschiede erkennbar sind, zeigen männliche
Individuen häufig schwerere Verläufe mit raschem Fortschreiten und damit einhergehend schnellerer Entwicklung
von Stauungserscheinungen. Als weitere Tierart scheinen Pferde häufiger von der Erkrankung betroffen zu sein.[1]
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Krankheitsentstehung

Von der Erkrankung können die Mitralklappe und die
Trikuspidalklappe betroffen sein.

Die Erkrankung betrifft in weitaus häufigstem Maße
(60 Prozent) die Mitralklappe. In 30 Prozent der Fälle ist
gleichzeitig die Trikuspidalklappe betroffen. Weitaus
seltener sind isolierte Schädigungen im Bereich der
Trikuspidalklappe (10 Prozent) sowie der Aortenklappe
oder der Pulmonalklappe. Die Ursache für die Ausbildung
von Endokardiosen ist noch nicht geklärt. Am verbreitetsten
ist derzeit die Annahme, dass eine genetisch beeinflusste
Degeneration von kollagenen Bindegewebsstrukturen die
Ausbildung von Klappenfibrosen begünstigt. Für diese
Annahme spricht, dass Hunderassen mit Neigung zur
Ausbildung von Klappenendokardiosen auch andere
Merkmale von ungenügender Bindegewebsstabilität (z. B.
Bandscheibenvorfall, Trachealkollaps, Kreuzbandriss)
neigen.[2] Neben der Möglichkeit einer fehlerhaften
Kollagenbildung (mutationsbedingte Defekte der im Herzen
vorkommenden Kollagentypen I und III wird eine
gesteigerte enzymatische Zerstörung von Bindegewebssubstanz als mögliche Ursache angenommen. Daneben
scheinen Stress, Bluthochdruck, Hypoxie, bakterielle und virale Infektionen sowie eine Vielzahl endokriner
Störungen die Entstehung der Degeneration zu begünstigen.

Einteilung
Es werden drei Stadien der Ausprägung von Endokardiosen unterschieden. Veränderungen vom Typ I sind kleine
Areale erhöhter Dichte oder kleiner Knötchen am Rand der Klappe. Beim Typ II sind die Knötchen etwas größer,
zahlreicher und beginnen, sich zu vereinigen. Typ III imponiert durch Plaque-artige Auflagerungen, große, knotige
Veränderungen der Klappenränder und Verdickung des Klappenhalteapparates. Häufig ist neben dem Klappenrand
auch seine Basis betroffen, es sind verkalkte Gebiete und punktförmige Einblutungen ins Gewebe erkennbar. Bei
Veränderungen vom Typ IV sind die Klappensegel kontrahiert und verdreht, die freien Klappenränder erscheinen
aufgerollt. Die Fäden des Klappenhalteapparates sind oft verlängert und führen so zu einem Klappenprolaps oder
sind sogar gerissen.
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Untersuchungsmöglichkeiten

Mitralklappenendokardiose beim Hund im Ultraschall. LA: linker Vorhof,
LV: linke Hauptkammer, MV: Mitralklappe. Beachte die knotige Auftreibung am

Ende des Klappensegels.

Im Anfangsstadium bleiben Endokardiosen
häufig unentdeckt, da sie keine für den
Besitzer sichtbaren
Krankheitserscheinungen hervorrufen.
Auskultatorisch lassen sich häufig
krankhafte Herzgeräusche infolge des
mangelnden Schlusses betroffener Klappen
nachweisen. Eine sichere Diagnose kann
mittels Sonografie gestellt werden.

Behandlungsmöglichkeiten

Eine wiederherstellende Therapie ist in der
Tiermedizin nicht üblich, da der Einsatz
künstlicher Herzklappen nicht etabliert ist.
Die Behandlung richtet sich daher vor allem
auf die Minderung der durch die
Endokardiose hervorgerufenen Störungen in
der Herzfunktion und die Vermeidung chronischer Umbauvorgänge am Herzen. Dabei werden vor allem die Vorlast
und Nachlast senkende Wirkstoffe wie ACE-Hemmer, Pimobendan und Diuretika eingesetzt. Nach neueren
Untersuchungen können Aldosteronantagonisten wie Spironolacton die Fibrotisierungsvorgänge am Herzen und den
Blutgefäßen aufhalten und zu einer deutlich gesteigerten Lebenserwartung beitragen.[3]

Endokardiose in der Humanmedizin
Der Begriff Endokardiose ist in der Humanmedizin ungebräuchlich. Allerdings weist das beim Menschen häufige
Mitralklappenprolapssyndrom eine Vielzahl von Gemeinsamkeiten mit der Endokardiose bei Tieren auf, so dass die
Begriffe gelegentlich als Synonyme angesehen werden.[4] Das Mitralklappenprolapssyndrom tritt gehäuft bei
Menschen mit asthenischem Körperbau und mit Erbkrankheiten des Bindegewebes wie dem Marfan-Syndrom, dem
Ehlers-Danlos-Syndrom, der Osteogenesis imperfecta und der Polyarteriitis nodosa auf und weist pathologisch eine
sogenannte Myxomatöse Degeneration der Klappensegel auf. Frauen sind etwa doppelt so häufig betroffen wie
Männer, die Häufigkeit variiert je nach Strenge der angelegten Diagnosekriterien zwischen 2,4 und 15 %.[5]
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0. PREAMBLE
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The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that the Document is released under this License. If a section does not fit the above
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may be at most 5 words, and a
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PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors,
SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some word processors for output purposes only.
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You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under precisely this License, with the Modified Version filling the role
of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:
• A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there were any, be listed in the History section of the Document). You may use

the same title as a previous version if the original publisher of that version gives permission.
• B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together with at least five of the principal authors of the Document (all of its principal

authors, if it has fewer than five), unless they release you from this requirement.
• C. State on the Title page the name of the publisher of the Modified Version, as the publisher.
• D. Preserve all the copyright notices of the Document.
• E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.
• F. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this License, in the form shown in the Addendum below.
• G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.
• H. Include an unaltered copy of this License.
• I. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled

"History" in the Document, create one stating the title, year, authors, and publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.
• J. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network locations given in the Document for previous versions it was based on. These

may be placed in the "History" section. You may omit a network location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives permission.
• K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and tone of each of the contributor acknowledgements and/or dedications given

therein.
• L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered part of the section titles.
• M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.
• N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.
• O. Preserve any Warranty Disclaimers.
If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you may at your option designate some or all of these sections as
invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice. These titles must be distinct from any other section titles.
You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version by various parties--for example, statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.
You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one of
Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you are
acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the old one.
The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply endorsement of any Modified Version.
5. COMBINING DOCUMENTS
You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections of all of
the original documents, unmodified, and list them all as Invariant Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers.
The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.
In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".
6. COLLECTIONS OF DOCUMENTS
You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this License in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of the documents in all other respects.
You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.
7. AGGREGATION WITH INDEPENDENT WORKS
A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.
If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on covers that bracket the
Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.
8. TRANSLATION
Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright holders,
but you may include translations of some or all Invariant Sections in addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and disclaimers. In case of a disagreement between the translation and the original version of
this License or a notice or disclaimer, the original version will prevail.
If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual title.
9. TERMINATION
You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy, modify, sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.
10. FUTURE REVISIONS OF THIS LICENSE
The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new
problems or concerns. See http:/ / www. gnu. org/ copyleft/ .
Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or any later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any version
ever published (not as a draft) by the Free Software Foundation.
ADDENDUM: How to use this License for your documents
To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices just after the title page:

Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2
or any later version published by the Free Software Foundation;
with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled
"GNU Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with...Texts." line with this:
with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation.
If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software license, such as the GNU General Public License, to permit their use in free
software.

http://www.gnu.org/copyleft/.
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