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I read with interest the article by Vendramin and colleagues[endnoteRef:1], reminding us with the 70th anniversary for the first artificial heart valve that was invented by Hufnagel and was first implanted in 1952. This was in an era, where standard heart valve replacement was not feasible, and the heart lung machine was in its very primitive phase to allow such operation to be performed in the way we do it today. This made me dig a bit in the literature and read more in depth about Dr. Hufnagel, one of the most gifted American surgeons and his pioneer work.  [1:  Vendramin I, Bortolotti U, Milano AD, Livi U. The Dawn of surgical treatment of aortic insufficiency. A celebration of Hufnagel legacy. J Card Surg 2022 (In Press)] 

Charles Anthony Hufnagel, born in Louisville, Kentucky on August 15th, 1916. His father was a surgeon. He earned his medical degree from Harvard medical school where he was working on organ transplantation and explored the use of plastic and eventually Dacron to replace blood vessels[endnoteRef:2]. These Dacron implants were sewn by his student on a sail-maker’s sewing machine. He initially used these implants on dogs and later he sterilized them for use in humans.  [2:  Fowler G. Charles A. Hufnagel, 72, Surgeon Who Invented Plastic Heart Valve. The New York Times. June 1989. Charles A. Hufnagel, 72, Surgeon Who Invented Plastic Heart Valve - The New York Times (nytimes.com). ] 

He joined the George Town University as the director of cardiac surgery research from 1950 till 1979. He was also a professor and chair of surgery from 1969 till 1979. This amazing surgeon wasted no time, and his innovations are innumerable. He developed devices for surgical repair of blood vessels, he is credited with developing the second heart lung machine in the United States. He learned from his failures and used that to create more successes later. After a failed aneurysm surgery, he asked his resident to keep the patient on the ventilator and external chest compressor and noticed the kidneys remained functioning and producing urine. He used this technique later to preserve the kidney of another patient to be used for the first renal transplant at Georgetown. He had the courage to offer a pregnant woman a kidney transplant, in which the kidney was sewn in the antecubital fossa, draped with surgical towels, and heated by a gooseneck lamp[endnoteRef:3]. This represented the first kidney transplant in America and lasted enough till her acute kidney injury recovered. [3:  Hufnagel Society. Charles A. Hufnagel Bio. Charles A. Hufnagel Bio | School of Medicine | Georgetown University] 

So many of these innovative ideas that no one imagined it was possible in that previous era. His implantation of this first “aortic assist” device in a 30-year-old woman who had rheumatic fever resulted in severely damaged aortic valve (AV), gave this patient a chance of survival for almost a decade later and she died of unrelated cause. It is amazing that this same approach was used almost 40 years later by Cale and colleagues to treat four high operative risk patients with failed aortic bioprostheses[endnoteRef:4].  [4:  Cale ARJ, Sang CTM, Campanella C, Cameron EWJ. Hufnagel revisited: a descending thoracic aortic valve to treat prosthetic valve insufficiency. Ann Thorac Surg 1993; 55:1218-21] 

Hufnagel described later his approach for aortic regurgitation (AR) in his article “the direct approach for the correction of aortic insufficiency” that was published in 1961, where he discussed the different etiologies of AR, types of aortic valvular lesions and different methods of reconstruction and replacement of the native AV[endnoteRef:5]. In this fascinating article, he described other novel techniques to address AR such as the use of homograft “homotransplantation of the aortic valve”, placing his plastic valve via ventriculo-aortic anastomotic technique, and development of different cusp type valves to replace the native AV in the subcoronary position whether partially or totally. This later technique was reported in over 100 patients in that article with excellent results.  [5:  Hufnagel CA, Conrad PW. The direct approach for the correction of aortic insufficiency. JAMA 1961; 178 (3): 275-9] 

Interesting enough, that the term “homotransplantation of the aortic valve” was also used by Cooley and Debakey where they used Hufnagel technique and placed aortic homograft in the descending aorta in dogs to treat “surgically created” aortic regurgitation[endnoteRef:6]. At that time, homograft use was associated with bleeding and high early failure[endnoteRef:7].  [6:  Beall AC, Morris GC, Cooley DA, DeBakey ME. Homotransplantation of the aortic valve. J Thorac Cardiovasc Surg 1960; 42 (4): 497-506 ]  [7:  Nelson RJ, Mohri H, Winterscheid LC, Dillard DH, Merendino KA. Early clinical experience with homotransplantation of the aortic valve. Circulation 1967; 35 (4s1): 3-8] 

Dr. Hufnagel was a member of more than 75 surgical and academic societies all over the world and he authored more than 400 articles. He received several honors and awards such as the Modern Medicine Award in 1961, the Mendel Medal from Villanova University in 1965, the American Heart Association’s distinguished service award in 1969, and John Gibbon Medal in 1975. He was named as one of ten leaders of American medicine in 1961 and he was the only surgeon among the group. He passed away in Washington D.C in 1989 at the age of 72[endnoteRef:8].  [8:  Charles A. Hufnagel. In Wikipedia Last Edited June 2, 2022. Charles A. Hufnagel - Wikipedia] 

Several innovative ideas in our field were described by Charles Hufnagel that are beyond the scope of this article and in an era where heart surgery and direct approaches to the heart valves were in its infancy. Dr. Hufnagel’s work was admired by all other world-renowned surgeons such as Alexis Carrel and it is fair to say that “Hufnagel had more great ideas in one day than most of us have in a lifetime”.      
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