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    Předmluva

    


    vruce držíte unikátní knihu. Transplantační medicína je typickým příkladem multioborové medicíny adát dohromady tak široký kolektiv těch nejlepších autorů zdané oblasti je malý zázrak. Vpřípadě této knihy se podařilo dát dohromady dokonce mezinárodní tým předních odborníků voblasti transplantační medicíny.


    Kniha je rozdělena do dvou částí. Vprvní – obecné, jsou probírány nové poznatky ztransplantační imunologie az dalších souvisejících oborů. Včásti speciální jsou poté probírány některé nové avzácné transplantace. Otransplantacích ledvin, srdce, jater aslinivky bylo napsáno velké množství knih aje proto správné, že otěchto transplantacích autoři nepíší.


    Mezi ty vzácné patří zcela jistě transplantace voblasti hlavy, ať obličeje, nebo vlasaté části, transplantace krku, trachey, ale ibřišní stěny. Dalšími příklady těchto transplantací je například transplantace dělohy, penisu či anorektální oblasti. Kproblematice, kterou se já zabývám, jsou nejblíže práce opoužití cévních štěpů.


    Myslím si, že se jedná oknihu, která by neměla scházet vknihovně žádného odborníka zabývajícího se transplantační medicínou aměla by být vkaždé nemocniční knihovně, protože spacienty, ukterých by byla některá vzácnější transplantace indikována, se budou vbudoucnu nepochybně setkávat ilékaři všech nemocničních zařízení.


    Kniha má tak veliký seznam citací, že si neumím komplexnější ani představit.


    Závěrem bych chtěl říci, že kniha je zcela jistě významným přínosem poznání pokroku vtéto krásné oblasti medicíny.


    prof. MUDr. Jan Pirk, DrSc.


    Kolektiv autorů plastického chirurga MUDr. Martina Molitora si předsevzal shrnout současný pohled azkušenosti voblasti transplantací tkáňových celků vrekonstrukční chirurgii. Dosud nebyla tato problematika včeské literatuře komplexně tímto způsobem zpracována. Podrobně apřitom přehledně jsou probrány mechanismy transplantační imunologie, od kterých se odvíjí pochopení základních principů transplantací. Díky mravenčímu úsilí autorů je kdispozici přehledná historie transplantační chirurgie včetně popisů prvních klinických případů.


    Zvíce úhlů pohledů jsou diskutované etické apsychologické otázky, které ssebou přenosy tkání zjiného těla přinášejí.


    Vdnešní době patří transplantace viscerálních orgánů mezi složité, ale již standardizované operace, jejichž množství rok od roku narůstá. Spacienty po transplantacích se stále častěji setkávají lékaři zjiných specializací, kteří musejí reagovat apřizpůsobovat svoji léčbu pacientů vzhledem ke specifikům jejich následné imunosupresivní terapie as nimi souvisejícími vedlejšími zdravotními nálezy.


    Kniha svým širokým záběrem je tak určena nejen specialistům podílejících se na transplantačních programech, ale ivšem ostatním, kteří chtějí získat ucelený přehled vtéto problematice. Zkušenosti avýsledky získané ztransplantací jednotlivých orgánů otevřely vposlední době nové možnosti vrekonstrukční plastické chirurgii. Transplantace obličeje, ruky, břišní stěny, penisu adalších oblastí zatím nepatří mezi rutinní výkony, jejich výsledky ale ukazují vbudoucnu směr inaději pro řadu jinak neřešitelných stavů pacientů.


    doc. MUDr. Andrej Sukop, Ph.D.
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    Úvod

    


    „Operace, kterých cílem je napravit deformace, představují nejbrilantnější triumf chirurgie.“ (Alfred A. L. M. Velpeau, 1795–1867)


    Transplantovat křídla orlů na tělo lva sobličejem amyslí lidské bytosti není začátek chimérismu. Je to základní filozofie plastické chirurgie – kreativita. (John M. Converse, 1980)


    Nemocnému muži zbývalo pouze pár hodin života. Nemoc mu zachvátila celou pravou nohu aon už jen čekal na smrt, která pro něho bude vysvobozením, protože nesmírně trpěl. Muž byl obyčejným člověkem, kostelníkem římské baziliky zasvěcené svatému Kosmovi aDamiánovi (dvěma bratřím lékařům, kteří podstoupili mučednickou smrt stětím, jelikož se nechtěli vzdát víry abyli později prohlášeni za svaté). Vposledních hodinách svého života se na ně nemocný obracel ve svých modlitbách aprosil je opomoc. Nakonec upadl do hlubokého spánku azdál se mu sen osvatých bratřích. Jeden držel vruce nůž adruhý podnos srůznými mastmi.


    „Kde vezmeme zdravou nohu, kterou bychom mohli nahradit tuhle těžce nemocnou?“ zeptal se jeden znich. „Na hřbitově svatého Petra byl dnes pochován jeden Etiopan,“ odpověděl druhý. „Vezměme nohu jemu adejme ji tomuto zbožnému trpícímu, jenž nás tolik prosil opomoc.“ Za několik hodin se muž probudil aměl dojem, že je po smrti. Krutá bolest, která mu předtím pronikala celou končetinou, byla pryč. Ohromeně se na svou nohu podíval – byla naprosto zdravá. Byla však úplně černá, jako by ji někdo natřel smolou.


    Uvedený příběh je součástí sbírky životopisů světců snázvem Legenda Aurea, pocházející zroku 1260 od italského dominikánského mnicha Jakuba de Voragine. Událost se měla stát 348 let po Kristu. Jen těžko lze předpokládat, že kuvedenému skutku reálně došlo, je však vidět, že možnost náhrady nemocných či chybějících částí těla stejnou částí od jiného jedince se vmyslích lidí objevuje před mnoha staletími.


    Náhrada podobného podobným, obnovení vzhledu afunkce je základním kamenem rekonstrukční chirurgie. Vpřípadě, že nelze využít tkáně dostupné ustejného jedince, se logicky nabízí myšlenka využití tkání od jedinců jiných. Transplantace kompozitních tkání, nebo také vaskularizované kompozitní alotransplantace, jsou novou rozvíjející se oblastí transplantační medicíny arekonstrukční chirurgie, která nabízí léčebnou možnost pro komplexní tkáňové defekty obnovou struktury, tvaru afunkce.


    Můj zájem pro využití konceptu transplantace vaskularizovaných kompozitních alograftů se naplno rozvinul vdobě mého ročního působení vThe Microsearch Foundation of Australia vSydney pod vedením prof. E. Owena aprof. M. Lanzetty. Tito dva obdivuhodní lékaři, vědci anadšenci byli členy přípravného ioperačního týmu první úspěšné transplantace ruky vroce 1998 avedli první krůčky této léčebné metody od experimentu ke klinickému využití. Bylo mi velkou ctí je osobně poznat apracovat pod jejich vedením azůstává to pro mě velkou inspirací pro celý zbytek života (obr. 1).
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        Obr. 1 Sprofesorem Earl Owenem před The Microsearch Foundation of Australia (zarchivu autora)

      

    


    Možnosti rekonstrukčních transplantací jsou nesmírné. Jsou však vpovědomí laické, ale iodborné veřejnosti vústraní apovědomí ojejich indikacích, provádění icelkovému smyslu je velmi neuspořádané.


    Dovolujeme si proto předložit ucelenou publikaci otéto problematice. Monografie zahrnuje širokou škálu rekonstrukčních transplantací, jejichž cílem je náhrada chybějící funkce, která není nutná pro přežití organismu jako fyzické jednotky. Smyslem těchto operací je rekonstrukce funkce a/nebo tvaru scílem zlepšit kvalitu života, navrátit životu jedince plnost ačasto ismysl. Samotný pojem rekonstrukční transplantace se vliteratuře neobjevuje apoužíváme ho zde právě zdůvodu zdůraznění hlavní idey těchto operací, kterou není „záchrana života“ ale „rekonstrukce života“.


    Publikace vznikla spoluprací širokého týmu autorů, kterým byl ponechán prostor pro prezentování vlastní filozofie při psaní příslušné kapitoly. Proto se členění icelkový koncept jednotlivých kapitol mohou lišit. Domníváme se však, že to odborné stránce neškodí apublikaci jako celek spíše obohacuje. Omlouváme se zde iza různou terminologii, která není jednotná vodborných publikacích ve světovém měřítku. Setkáte se zde srůznými pojmy označujícími stejný výkon (alotransplantace – homotransplantace, composite tissue transplantation-vascularized composite allotransplant apod.). Jsme však přesvědčeni, že lidé srozumění sproblematikou se budou orientovat dobře, apro ty, kteří se transplantacemi nezabývají, jsou pojmy vkapitolách vysvětleny aužity srozumitelným způsobem.


    Nakonec bychom rádi upozornili na to, že čas rychle plyne. Vdobě, kdy budete číst tuto knihu, budou už některé informace zastaralé či neúplné. Je to bohužel údělem všech publikací zoblasti medicíny, ale iz jiných, rychle se rozvíjejících oborů.


    MUDr. Martin Molitor, Ph.D.
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    1The history of composite tissue allograft transplation


    Stefano Lucchina

    


    1.1The ancient history, myths and legends
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        Fig. 1.1 Sts. Cosmas and Damian (cca 1370–1375), Master of the Rinuccini Chapel (Matteo di Pacino) (Italian, active 1350–1375), tempera and gold leaf on panel. North Carolina Museum of Art, Raleigh, gift of the Samuel H. Kress Foundation

      

    


    Previous reports say that transplantation as asurgical procedure dates as far back into human history as cave paintings. However there is no solid evidence from the archaeological records from the Bronze Age that skulls from this time were subjected to trephination with the aim to relieve intracranial pressure (adisc of bone removed and later replaced as an orthotics autograft). And in spite of previous reports about myths and legends from Egypt, India, China, and early Christendom there is no solid evidence that ancient civilizations performed surgery on living humans and certainly nothing, mythological or otherwise, in the way of transplantation. In ancient India as far as 3000 years BC there is description of nose reconstruction in written hymn Rig Veda. The second episode of Indian encyclopaedia Ayurveda – Sushruta Samhita reported that in 800 BC the surgeon grafted anew nose from skin flaps.


    From the earliest time physicians have sought divine help in their healing endeavours. In the early Christian era there were four patron saints of medicine, all from Asia and all educated in the Greek medical tradition. They were the apostle Luke, saints Cosmas and Damian and saint Pantelemoin. Through the centuries they have served as worthy role models for the physicians who have invoked their aid. The first reference of atransplanted extremity dates back to 348 AD and the sainted twins Cosmas and Damian. It is described in „Legenda Aurea“ – acollection of biographies of saints coming from Italian Dominican monk Jacob de Voragine. According to sources aphysician, St. Cosmas, and asurgeon, St. Damian, removed the gangrenous leg of asleeping man, and replaced it with that of arecently deceased Ethiopian Moor. While one brother removed the dead leg with asaw, the other went to the pagan gladiator graveyard on Vatican Hill at the Circus of Nero and exhumed the body of the buried Ethiopian man, harvested his legs and returned to the church. The saints joined the Ethiopian’sleg to the dying man’sstump. On awakening the man discovered that his ill-looking and very painful leg was amputated and he had anew one that was perfectly healthy, in spite of being black (Fig. 1.1). From that time on various types of „ancestral“ transplants persisted in following centuries.
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        Fig. 1.2 Gaspare Tagliacozzi (1545–1599), considered the father of plastic surgery

      

    


    In the 16th century Italian Gaspare Tagliacozzi, the father of Plastic Surgery (Fig. 1.2), took aflap of tissue of aforearm slave to reconstruct anose of aman previously severed during aswordplay. The reconstructed allogeneic nose survived for 3 years until it rejected suddenly. According to the story, the slave who donated the tissue from his arm for the surgery died at the same time as the rejected graft. Tagliacozzi concluded that the allograft was rejected as aresult of difficulties in „binding“ tissues together from two disparate individuals for an adequate amount of time (Fig. 1.3).
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      Fig. 1.3 Gaspare Tagliacozzi in Venice in 1597 published the book „De curtorum chirurgia per insitionem“ (surgical care of mutilations with grafts), the first technical description of an operation of plastic surgery

    


    But only acouple of centuries later successful allografts (transplants from one human individual to another) or xenografts (from animals to humans) were carried out: in 1668 van Meeneren performed the first successful bone graft, i.e. bone from adog’sskull was used to repair adefect of in ahuman head.


    But in reality, ancient transplantation attempts all failed and success existed only in myth and misrepresentations until 50 years ago.


    1.2The „modern“ history of composite tissue transplantation


    At the beginning of the 20th century, advances in vascular surgery served as stimulus for early transplantation experiments. In 1906 the first corneal transplant by the Austrian ophthalmologist Dr. Edward Zim was performed, followed in 1908 by the first skin allograft by aSwiss surgeon, Dr. Jacques Louis Reverdin. In the same year Dr. Alexis Carrel described successful avascular orthotopic hind-limb transplantation in dogs and in humans Dr. H. Judet and Dr. E. Lexer described the first whole-joint transplantation. No immunosuppression was used.


    However the modern field of transplantation biology began during the Second World War, aimed at allografting skin and composite tissue for the reconstruction of severe burn deformities suffered by Allied sailors. To pursue these goals, biologist Sir Peter B. Medawar joined plastic surgeon Dr. Thomas Gibson in pioneering experiments of skin allograft immunology in Scotland where war victims were treated. Repeated failure in experimental skin allotransplantation turned the efforts towards other possibilities.


    After the discovery of immunosuppressive drugs in ‘60s, clinical advancement of Composite Tissue Allotransplantation (CTA) transplantation seemed to be more realistic. In 1954 Dr. Joseph E. Murray in Boston performed the first successful human organ isograft, akidney donated between identical twins. The recipient had normal kidney function for eight years.


    The first successful human allograft followed 3 years later. It was also the first CTA, an „en-bloc“ digital flexor tendon mechanism made by Dr. Erle E. Peacock Jr. in 1957. His flexor tendon mechanism grafts from cadavers were done without immunosuppression and were vascularized by inosculation. The significant element transplanted was the gliding space created by the synovial membrane lining the sublimis and profundus tendons, the collagenous pulleys and sheath, the vascular vincula and the attached volar plates. The technique was later replaced by introduction of silicone rods, which allowed reconstruction by pulley autografts and silicone-rod generated pseudosheaths followed by staged tendon autografts.


    In 1959 Dr. J. E. Murray (Fig. 1.4) accomplished the first successful organ allograft, with renal grafts between fraternal twins using total body irradiation. The first successful kidney transplant from cadaver was performed in 1962 by Murray as well. The patient had normal kidney function for 21 months.
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        Fig. 1.4 Joseph Murray (1919–2012). As an American surgeon in 1990 won the Nobel prize for medicine for “the discovers related to cells and organ transplantation for the treatment of human pathologies”. In December, 1954 in Boston at the Peter Pickle Bent Brigham Hospital Murray performed the first successful human organ isograft, akidney donated between identical twins. In 1959 Murray accomplished the first successful organ allograft, with renal grafts between fraternal twins using total body irradiation. The first successful kidney transplant from cadaver was performed in 1962 by Murray as well. He died at 93 at the Boston’shospital where the pioneering surgery was performed. He loved the word „curious“.

      

    


    In 1963 the first lung transplant was performed by Dr. James Hardy at the University of Mississippi Medical Center; also in 1963 the first successful liver transplant was performed by Dr. Thomas Starzl on a3-year-old child in Denver (U.S.A.). In 1967 the first successful heart transplant was performed by Dr. Christian Bernard at Groate Shure Hospital, South Africa. The recipient had normal heart function for 19 months. In the same year the first successful pancreas transplant was performed by Dr. Richard C. Lillehei at the University of Minnesota (U.S.A.). In 1981 the first simultaneous heart and lung transplantation was carried out by Dr. Norman Shumway at Stanford University Medical Center, Stanford, CA (U.S.A.). In 1988 Prof. E. Deltz and coworkers in Kiel, Germany, performed what is considered to be the first successful intestinal transplant.


    Many investigators used immunosuppressive drugs, such as Azathioprine, 6-mercaptopurine and corticosteroids and reported successful extension of allografts survival. The toxicity related to these drugs, however, were substantial and often fatal.


    During the last third of 20th century liver, heart, lung, pancreas and small bowel allotransplantation were all realized as drug regimens improved. Renal allograft success led to the first human hand transplant, reported by Dr. Robert Gilbert in Ecuador in 1964 in abilateral amputee (Fig. 1.5).
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        Fig. 1.5 First modern hand transplantation was performed in Ecuador in 1964. It was briefly reported in Medical Tribune on Monday, March the 9th, 1964 under the title „Transplant is Successful With aCadaver Forearm“

      

    


    Despite the use of systemic steroids, Azathioprine and irradiation the hand had to be amputated by 3 weeks. This outcome, plus total failures in experimental trials led all to conclude that skin and skin-bearing structures were too antigenic for transplantation. Clinical efforts were abandoned and more than 30 years passed before performing of any successful skin-bearing CTAs.


    Shortly after Dr. R. Gilbert’sfailed hand CTA, Dr. E. Peacock and associate Dr. John W. Madden in North Carolina nearly succeeded with ahand transplant between identical twins. One sister was on life support with an irreversible brain injury, and the other had aburn equivalent of amputation at the wrist level. Skin grafts were successfully exchanged, but the recipient called off the transplant at the last moment because of psychologic stress from contemplation of „wearing“ her sister’shand.


    The discovery of cyclosporine A(CsA) by Dr. Jean-Francois Borel in the early ‘70s opened anew era in both solid organ and consequently CTA transplantation. Dr. C. W. Hewitt and Dr. K. S. Black reported initial studies with cyclosporine and limb allografts in 1980, reporting indefinite survival under chronic cyclosporine administration in rat hind-limb allografts. Clinical peripheral nerve allografting has been done since the late 19th century, with along history largely characterized by failure. Experimental studies on nerve allografts using modern immunosuppressants were done by Dr. S. Mackinnon and co-workers in St. Louis on patients with massive peripheral nerve deficits and reporting their results in 1992.


    In the same year D. J. C. Guimberteau transplanted the digital flexor tendon system based on ulnar artery in 2 cases with substantial improvement in range of motion without rejection at the price of temporary immunosuppression. No advantages were shown over Peacock’soriginal CTA technique, or its successor, the silicone rod „pseudosheath“ and tendon autograft. In 1997 Dr. G. O. Hofmann and Dr. M. H. Kirschner performed the first clinical vascularized femoral diaphysis allotransplant by using an immunosuppression regimen similar to solid-organ transplantation. In 1998 they reported the first allogenic vascularized knee joint transplantation with partially successful technical results.


    In 1998 amuscle allograft was done to cover alarge defect in the scalp of arenal transplant patient without the need for additional immunosuppression.


    In the same year Dr. M. Strome and co-workers performed the first total human laryngeal transplant including the thyroid gland, the parathyroids, the pharynx and 5 rings of trachea in apatient suffering traumatic laryngeal loss 20 years earlier. The patient could speak and sing but after 14 years of immunosuppression the larynx was explanted.


    This experience has been expanded substantially by Dr. L. Tintinago and co-workers in Medellin, Columbia, who had performed more than 18 clinical laryngotracheal CTAs by late 2007. One of these also included the first oesophageal CTA as acomponent. Dr. L. Tintinago report high-quality functional outcomes; over 70% of recipients achieved tracheostomy closure. Two grafts were lost to rejection, one of these due to nonavailability of immunosuppressive drugs. The sum of these experiences makes laryngotracheal CTAs the most frequent indication outside the upper extremity.


    Based on adetailed basic research made by two microsurgeons of the team, Dr. Earl Owen from Australia (Fig. 1.6) and Dr. Marco Lanzetta from Italy (Fig. 1.7), the first hand transplantation was performed in Lyon in 1998. The procedure, performed by an International team (France, Italy, UK and Australia) leaded by Dr. J. M. Dubernard in Lyon went well, but the recipient prematurely left the care of his physicians against advice. He abandoned rehabilitation, and took immunosuppressive drugs in an irregular and unmonitored fashion. As aresult, he never acquired more than minimal motor function or range of motion, and progressive rejection and withering over several months resulted (Fig. 1.8 a,b). Two years after transplantation, he requested amputation from members of the original team. This outcome reinforced early controversy surrounding these CTAs.


    In January 2000, the first bilateral hand CTA was done also by dr. J. M. Dubernard and co-workers in Lyon (Fig. 1.9a,b). This first transplantation was followed by hand transplants performed in the United States, 5 different sites in China, Malaysia and six different countries in Europe. Over 100 clinical CTAs in 22 centres have been done since the mid 1990s, in addition to the 40 or 50 earlier flexor tendon mechanisms. For different reasons some grafts were lost in Western countries as well as in China. Several patients however died for sepsis, pulmonary oedema or cerebral anoxia.


    In April 2000, afirst uterine transplantation was done by Dr. W. Fageeh and co-workers in Saudi Arabia on a26-year-old female who had lost her uterus 6 years earlier due to post-partum haemorrhage. The second uterus allotransplantation was performed from adeceased donor in Turkey in 2012. The recipient was a21-yo female with uterus aplasia. Nine Swedish women have received new wombs. In arecent article by Tzakis several live birth has been reported after uterus transplantation.
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        Fig. 1.6 Earl Owen (1934–2014). One earliest and most enterprising pioneers in the field of microsurgery. He caused considerable controversy after conducting the world’sfirst successful finger replacement on achild, and was subsequently discharged from the Sydney Children’sHospital. Later, he co-led the first successful hand transplant, trained the team that completed the first double-hand transplant, and completed the first reverse vasectomy and complete fallopian tube ligature.
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        Fig. 1.7 Marco Lanzetta (1961). Hand surgeon and microsurgeon, was part of the world’sfirst hand transplant team in 1998 in Lyon, France, first double hand transplantation in 2000 in Lyon, France and leading-team surgeon performing the first single Italian hand transplant in 2000 in Monza, Italy.
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    Fig. 1.8a The first human hand transplantation was performed in Lyon on Sep, 23 1998 on a48-year-old New Zealander man who had lost his hand in an accident while in prison 14 years before. After the operation, the patient wasn’t comfortable with the idea of his transplanted hand and failed to follow the prescribed post-operative drug and physiotherapy (Courtessy of Prof. M. Lanzetta).
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        Fig. 1.8b The transplanted hand was removed at his request by amember-team surgeon in UK on February 2, 2001 following another episode of rejection
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        Fig. 1.9a The first bilateral human hand transplantation was performed in Lyon in 2000 on a33-year-old French man whose hands were blown off by ahomemade model rocket. a– see the amputation stumps with the uncomfortable prosthetic devices (Courtesy of Prof. P. Petruzzo)
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        Fig. 1.9b The first bilateral hand transplantation – immediate post-operative care. b – the functional recovery after along-lasting and intensive hand therapy (Courtesy of Prof. P. Petruzzo)

      

    


    The first facial CTA was done by Dr. B. Devauchelle and co-workers in November 2005, in Amiens, France. The recipient suffered loss of all lip tissues, nose, and central cheeks from asevere dog bite. Lip sensation and motor function returned over the first 6 months, with subsequent gradual improvement to produce high-quality functional and aesthetic results. The rejection of the transplanted part of face requested heavy immunosuppressive treatment but finally patient dies due to duplex cancer 11 years after surgery. Asecond facial CTA was done in April 2006 by Dr. G. Shuzhongand co-workers in Xian, China, for arecipient who lost the right side of his face in abear attack. Progressive functional return over the first 6 months produced agood aesthetic result with aminor revision at 6 months. However the patient died several years later as he had stopped taking immunosuppressant drugs in favour of herbal medication. The third facial CTA was done by Prof. L. Lantieri and co-workers in Paris in January 2007 for an exceptionally deforming, advanced neurofibromatosis, which massively enlarged the lower face, and destroyed all lip and cheek function bilaterally. All soft tissues below the zygomas and inferior orbital rims were replaced, with asubstantial aesthetic improvement. As of late 2008, these initial experiences have been assessed favorably, another face CTAs has been performed by Dr. M. Siemionow and co-workers in Cleveland, Dr. B. Pomahač in Boston and other centres in U.S.A. In the period 2005–2013 atotal of 27 face transplantation were performed in 7 countries, being the majority of them performed in France, US and Turkey with aconsiderable increase since 2008. Other countries performing face transplantation were Spain, Poland and China. The mid-term outcomes following face transplantation have confirmed satisfactory restoration of both form and function. In 2012 the most extensive facial allotransplantation was performed by Dr. E. Rodriguez and co-workers at the R. Adams Cowley Shock Trauma Center at the University of Maryland Medical Center in Baltimore, Maryland that included all facial skin, mimetic muscles, the tongue, the midface and the mandible. The surgery took 36 hours. The patient was a37-year-old male who suffered ashotgun wound to his midface. At one-year post-operatively, the patient is noted to have intellegible speech.


    Abdominal wall CTAs based on the rectus abdominus myofasciocutaneous unit with afemoral/inferior epigastric vascular pedicle were introduced in 2003 by Dr. D. M. Levi and co-workers in Miami, Florida. Many recipients had substantial loss of the abdominal domain, which left exposed visceral grafts. Abdominal wall transplantation has been utilized to reconstitute the abdominal domain of adult and pediatric small bowel and multivisceral organ recipients. Forty percent of patients required complex or staged closure. Abdominal wall transplantation differs from the other CTAs because it is performed as secondary procedure for coverage purposes after alife-saving transplantation, such as intestinal transplant. The primary importance is to preserve intestinal or multivisceral graft. The recipients required immunosuppression for their simultaneous intestinal or multivisceral grafts; no alteration of that drug regimen was needed. 18 abdominal wall CTAs in 17 recipients were performed in Miami and Italy; 1 graft was redone after atechnical failure. 23.5% were children.


    In 2003, atotal tongue CTA was performed at the time of tongue carcinoma resection by Dr. R. Ewers and co-workers in Vienna, Austria. The recipient was a42-years-old man with tongue cancer (squamous cell carcinoma). The surgical procedure started with the recipient total glossectomy, neck dissection, resection of the floor of the mouth and hemi-mandibulectomy followed by transplantation of the harvested tongue. Technical success was later followed by death from tumour recurrence and generalisation one year later.


    The first successful lower extremity transplantation was performed in 2003 in Toronto (Canada) when afunctioning limb for one ischiopagus twin with alethal cardiac anomaly was transplanted to the other. The results are encouraging although the transplanted extremity is 6.5 cm shorter compared to the other one. The patient is mobilizing well and engaging in sporting activities with her peers in amainstream school.


    In 2004, bilateral ears joined by apedicle of cephalocervical scalp skin was transplanted by Dr. H Q. Jiang and co-workers in Nanjing, China, for arecipient after surgical resection of advanced melanoma. The tumour carried apoor prognosis. The initial technical success was followed by reports of the recipient’sdeath.


    In September 2006, apenis allotransplantation was done by Dr. W. Hu and co-workers in Guangzhou, China, after traumatic amputation. The recipient was a44-year-old man who has sustained the loss of most his penis (1 cm long stump) in an accident. Urination became difficult and asexual intercourse impossible. His quality of life was dramatically severed. The graft harvested from abrain-dead 22-year-old man, was initially successful restoring normal urination, but the recipient and wife experienced severe psychological stress postoperatively, and demanded elective removal after 2 weeks.


    
      [image: ]


      
        Fig. 1.10 Composite tissue transplantation history timetable

      

    


    In 2011 abilateral lower extremity transplantation was performed in a22 year recipient (traumatic amputation) in Valencia, Spain by Dr. P. Cavadas. At one year after transplantation the patient showed Tinel’ssign at malleolar level; active knee extension and active plantar flexion; he was able to walk between parallel bars. The immunosuppression was the same used in hand allotransplantation. One episode of acute rejection occurred 3 months after transplantation. Re-amputation in February 2013 after post-transplant lymphoproliferative disease was performed.


    Conclusion


    The emerging field of reconstructive transplantation offers achance to significantly alter the current paradigm for the reconstruction of complex defects. The development of protocols and the medical infrastructure are constantly being refined as we learn from the transplants performed thus far.


    While the current guidelines and ethical considerations are based on data from solid organ transplantation, new data from those patents who have undergone CTA continues to lead to refinements and alterations in strategy. While CTA is successful with current immunosuppressive therapies, the widespread application and acceptance of this emerging field will likely depend on future scientific discoveries that will allow for the reduction or elimination of chronic immunosuppression.


    „The past was great, future will be even more exciting.“ Dr. Joseph Edward Murray, an American plastic surgeon and pioneer of modern allotransplantation (Fig. 1.10).
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    2Terminologie aklasifikace transplantací vrekonstrukční chirurgii


    Martin Molitor

    


    2.1Terminologie přenosu tkání vplastické chirurgii


    Vplastické chirurgii je utkání přenášených na jiné místo dlouhodobě uznáváno názvosloví založené na prokrvení ajeho zdroji. Vzásadě jsou dvě možnosti:


    1.štěp (graft): Přenášená tkáň nemá vlastní cévní zásobení. Je vložena na příjmové místo jako tkáň avitální. První dny je štěp živený difuzí apostupně do něj prorůstají cévy. Ukožního štěpu lze za optimálních podmínek pozorovat napojení cév lůžka na cévy štěpu sprůtokem krve jeho kapilárami 72 hodin po transplantaci. Název pochází z16. století zdánského slova „gryft“, což znamená výhonek vložený do štěrbiny vjiném kmeni sobnovením toku mízy.
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                    GNU GENERAL PUBLIC LICENSE
                       Version 3, 29 June 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

                            Preamble

  The GNU General Public License is a free, copyleft license for
software and other kinds of works.

  The licenses for most software and other practical works are designed
to take away your freedom to share and change the works.  By contrast,
the GNU General Public License is intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users.  We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to
any other work released this way by its authors.  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

  To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights.  Therefore, you have
certain responsibilities if you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received.  You must make sure that they, too, receive
or can get the source code.  And you must show them these terms so they
know their rights.

  Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

  For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software.  For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

  Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so.  This is fundamentally incompatible with the aim of
protecting users' freedom to change the software.  The systematic
pattern of such abuse occurs in the area of products for individuals to
use, which is precisely where it is most unacceptable.  Therefore, we
have designed this version of the GPL to prohibit the practice for those
products.  If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

  Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary.  To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

  The precise terms and conditions for copying, distribution and
modification follow.

                       TERMS AND CONDITIONS

  0. Definitions.

  "This License" refers to version 3 of the GNU General Public License.

  "Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

  "The Program" refers to any copyrightable work licensed under this
License.  Each licensee is addressed as "you".  "Licensees" and
"recipients" may be individuals or organizations.

  To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy.  The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

  A "covered work" means either the unmodified Program or a work based
on the Program.

  To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy.  Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

  To "convey" a work means any kind of propagation that enables other
parties to make or receive copies.  Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

  An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License.  If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

  1. Source Code.

  The "source code" for a work means the preferred form of the work
for making modifications to it.  "Object code" means any non-source
form of a work.

  A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

  The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form.  A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

  The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities.  However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work.  For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

  The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

  The Corresponding Source for a work in source code form is that
same work.

  2. Basic Permissions.

  All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met.  This License explicitly affirms your unlimited
permission to run the unmodified Program.  The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work.  This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

  You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force.  You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright.  Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

  Conveying under any other circumstances is permitted solely under
the conditions stated below.  Sublicensing is not allowed; section 10
makes it unnecessary.

  3. Protecting Users' Legal Rights From Anti-Circumvention Law.

  No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

  When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

  4. Conveying Verbatim Copies.

  You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

  You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

  5. Conveying Modified Source Versions.

  You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

    a) The work must carry prominent notices stating that you modified
    it, and giving a relevant date.

    b) The work must carry prominent notices stating that it is
    released under this License and any conditions added under section
    7.  This requirement modifies the requirement in section 4 to
    "keep intact all notices".

    c) You must license the entire work, as a whole, under this
    License to anyone who comes into possession of a copy.  This
    License will therefore apply, along with any applicable section 7
    additional terms, to the whole of the work, and all its parts,
    regardless of how they are packaged.  This License gives no
    permission to license the work in any other way, but it does not
    invalidate such permission if you have separately received it.

    d) If the work has interactive user interfaces, each must display
    Appropriate Legal Notices; however, if the Program has interactive
    interfaces that do not display Appropriate Legal Notices, your
    work need not make them do so.

  A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit.  Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

  6. Conveying Non-Source Forms.

  You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

    a) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by the
    Corresponding Source fixed on a durable physical medium
    customarily used for software interchange.

    b) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by a
    written offer, valid for at least three years and valid for as
    long as you offer spare parts or customer support for that product
    model, to give anyone who possesses the object code either (1) a
    copy of the Corresponding Source for all the software in the
    product that is covered by this License, on a durable physical
    medium customarily used for software interchange, for a price no
    more than your reasonable cost of physically performing this
    conveying of source, or (2) access to copy the
    Corresponding Source from a network server at no charge.

    c) Convey individual copies of the object code with a copy of the
    written offer to provide the Corresponding Source.  This
    alternative is allowed only occasionally and noncommercially, and
    only if you received the object code with such an offer, in accord
    with subsection 6b.

    d) Convey the object code by offering access from a designated
    place (gratis or for a charge), and offer equivalent access to the
    Corresponding Source in the same way through the same place at no
    further charge.  You need not require recipients to copy the
    Corresponding Source along with the object code.  If the place to
    copy the object code is a network server, the Corresponding Source
    may be on a different server (operated by you or a third party)
    that supports equivalent copying facilities, provided you maintain
    clear directions next to the object code saying where to find the
    Corresponding Source.  Regardless of what server hosts the
    Corresponding Source, you remain obligated to ensure that it is
    available for as long as needed to satisfy these requirements.

    e) Convey the object code using peer-to-peer transmission, provided
    you inform other peers where the object code and Corresponding
    Source of the work are being offered to the general public at no
    charge under subsection 6d.

  A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

  A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling.  In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage.  For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product.  A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

  "Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source.  The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

  If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information.  But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

  The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed.  Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

  Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

  7. Additional Terms.

  "Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law.  If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

  When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it.  (Additional permissions may be written to require their own
removal in certain cases when you modify the work.)  You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

  Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

    a) Disclaiming warranty or limiting liability differently from the
    terms of sections 15 and 16 of this License; or

    b) Requiring preservation of specified reasonable legal notices or
    author attributions in that material or in the Appropriate Legal
    Notices displayed by works containing it; or

    c) Prohibiting misrepresentation of the origin of that material, or
    requiring that modified versions of such material be marked in
    reasonable ways as different from the original version; or

    d) Limiting the use for publicity purposes of names of licensors or
    authors of the material; or

    e) Declining to grant rights under trademark law for use of some
    trade names, trademarks, or service marks; or

    f) Requiring indemnification of licensors and authors of that
    material by anyone who conveys the material (or modified versions of
    it) with contractual assumptions of liability to the recipient, for
    any liability that these contractual assumptions directly impose on
    those licensors and authors.

  All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10.  If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term.  If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

  If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

  Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

  8. Termination.

  You may not propagate or modify a covered work except as expressly
provided under this License.  Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

  However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

  Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

  Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License.  If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

  9. Acceptance Not Required for Having Copies.

  You are not required to accept this License in order to receive or
run a copy of the Program.  Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance.  However,
nothing other than this License grants you permission to propagate or
modify any covered work.  These actions infringe copyright if you do
not accept this License.  Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

  10. Automatic Licensing of Downstream Recipients.

  Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License.  You are not responsible
for enforcing compliance by third parties with this License.

  An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations.  If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

  You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License.  For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

  11. Patents.

  A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.  The
work thus licensed is called the contributor's "contributor version".

  A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version.  For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

  Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

  In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement).  To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

  If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients.  "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

  If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

  A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License.  You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

  Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

  12. No Surrender of Others' Freedom.

  If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all.  For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

  13. Use with the GNU Affero General Public License.

  Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU Affero General Public License into a single
combined work, and to convey the resulting work.  The terms of this
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

  14. Revised Versions of this License.

  The Free Software Foundation may publish revised and/or new versions of
the GNU General Public 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.

  Each version is given a distinguishing version number.  If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation.  If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published
by the Free Software Foundation.

  If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

  Later license versions may give you additional or different
permissions.  However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

  15. Disclaimer of Warranty.

  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. Limitation of Liability.

  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

  17. Interpretation of Sections 15 and 16.

  If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

                     END OF TERMS AND CONDITIONS

            How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program.  If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

  If the program does terminal interaction, make it output a short
notice like this when it starts in an interactive mode:

    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

  You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

  The GNU General Public License does not permit incorporating your program
into proprietary programs.  If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
the library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.  But first, please read
<http://www.gnu.org/philosophy/why-not-lgpl.html>.
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