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I T E R I A L H O M O G R A F T S offer a bright promise to those patients who 
have advanced arterial disease of the major peripheral arteries and the 

distal aorta. In the present series, a diseased segment of a vessel has been replaced 
by a homograft in 264 patients, the majority of whom since have shown great 
clinical improvement. In nine patients in whom the homografts failed either 
during the immediately postoperative period or during the ensuing 18 months, 
the homografts were recovered for critical analysis at reoperation or at necropsy. 
The findings on these studies are presented in this report. 

Nine homografts were available for study; five of these were recovered from 
4 to 8 weeks and four from 9 to 18 months after the primary operation. Changes 
observed in the homografts in the early group were similar, and one was chosen 
for this report as representative for the preparation of photomicrographs and 
for comparison with the older segments. 

All of the recovered homografts were processed in the same way. Blocks were 
taken from the central portion of the homografts and anastomotic lines, usually 
after fixation of the main portions of the specimen in Zenker's solution. The 
sections were stained with hematoxylin-eosin-methylene blue, Verhoeff's stain 
counterstained by the Van Gieson's method, Masson's trichrome stain, and 
Gomori's elastic tissue stain. Frozen sections were made on formalin-fixed 
segments and were stained with Sudan IV for lipids. 

An unused freeze-dried femoral homograft was reconstituted as though for 
operative substitution and then was studied according to the procedures used 
for the collected material. The unused segment was essentially a fibroelastic 
tubular structure devoid of intima and lined by the internal elastic lamella 
(Fig. 1). There was a variable amount of adventitious tissue present. The media 
was composed of smooth muscle and fibrous tissue in the usual proportions. 

Materials and Methods 

26 Cleveland Clinic Quarterly 

uses require permission.
 on August 4, 2025. For personal use only. All otherwww.ccjm.orgDownloaded from 

http://www.ccjm.org/


A R T E R I A L H O M O G R A F T S , P A T H O L O G I C C H A N C E S 

Fig. 1 (Unused, reconstituted, femoral homograft segment). Fibroelastic segment showing 
pyknotic smooth muscle nuclei. Hematoxylin-cosin-methylenc blue; X95. 

Nuclei of the smooth muscle were hyperchromatic, flattened, and fusiform; the 
nuclear detail was obscured. The adventitious zone was well defined and was of 
variable thickness because it had been stripped in processing. It consisted of 
interlacing collagen bundles, some of which appeared to be basophilic. The 
adventitious arterioles were well preserved; their smooth muscle cells appeared 
to be similar to those of the media. Sections stained with the Verhoeff's method 
showed many parallel and anastomosing elastic bundles in the media and few 
in the adventitia (Fig. 2). The internal elastic lamella was especially prominent 
and represented the inner surface of the homograft segment. Masson's trichrome 
stain revealed abundant collagen in the adventitia and media. Moreover, the 
Masson's stain clearly demonstrated vacuolated phagocytes in an old atheroma 
that in the hematoxylin-eosin-methylene blue preparations were observed as 
poorly outlined cells with unstained nuclei. No lipid was demonstrable in the 
vascular wall in sections prepared with Sudan IV. 
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Fig. 2 (Unused, reconstituted, femoral homograft segment). Showing abundant elastic fibers 
in the media, and the internal elastic lamella as the lining surface. Verhoeff's stain; X140. 

Case Reports 

Case 1 ( E i g h t - w e e k g r a f t ) . A diabetic , 56-year-old w o m a n was admi t ted to the 
hospital because of in te rmi t ten t c laudicat ion of the r ight calf af ter one block of normal 
walking; the condi t ion had been present for one year wi thout progression. In the right 
leg, there was a 2 plus femoral pulse with no pulsations below tha t level. Pulses in the left 
leg were essentially normal . T h e oscillometric measurements on the r ight were as follows: 
th igh % uni t a t 100 m m . Hg, below the knee Yi, and above the ankle Yi uni t . At opera-
tion a superficial femoral freeze-dried homogra f t was placed f rom the level of the bifurca-
tion of the femora l a r te ry to the popliteal space. T h e homogra f t was a p r i m a r y failure. 
A second a t t e m p t a t graf t ing was m a d e two mon ths later , a t which t ime the first homo-
graf t was ob ta ined for study. At the second operat ion, a segment of the r ight superficial 
femoral a r te ry was replaced by a 14.5-cm. aor t ic homogra f t wi th end- to-end anastomoses. 

T h e first aor t ic homogra f t was thickened, covered by dark- red , shaggy, fibrous tissue, 
a n d had the external d i ame te r of a no rma l femora l ar tery . Because of technical difficulty, 
the homogra f t was removed in short segments. T h e lumen was completely occluded by a 
light-red t h r o m b u s tha t was adhe ren t to the wall. T h e anas tomot ic lines were intact 
and the m i n u t e wedge-shaped depressions at these sites were filled with fibrin-like 
mater ia l . T h e int imal surface ad jo in ing the clot was l ight ocher, smooth, a n d without 
int imal p laques , ulcerations, or focal zones of calcification. T h e proximal port ion of the 
homogra f t h a d been pl icated to reduce the size of the lumen , and five black-silk sutures 
were present . 

Histologically, the graf t appea red to be similar to t he unused segment . T h e tunica 
in t ima was well defined bu t in all sections was devoid of any endothel ia l covering, and 
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appeared as a network of in ter lacing a n d occasionally nodu la ted fibers hav ing a looser 
a r r angemen t than those of the under ly ing tunica media . Elastic tissue stains showed 
modera te ly a b u n d a n t elastic fibers, bu t these were not so dense as those in the under ly ing 
media . Masson 's t r ichrome stain revealed only scant amoun t s of collagen in the tunica 
in t ima. Th i s port ion of the tunica in t ima corresponded to the in terna l elastic lamel la of 
the muscular arteries. T h e elastic tissue con ten t of the media a p p e a r e d of n o r m a l a m o u n t ; 
both the in t ima and the media were acellular a t this eight-week stage. 

Abou t the per iphery of the homogra f t there was an i r regular b u t modera te ly thick 
cuff of granula t ion tissue tha t was heavily inf i l t ra ted by lymphocytes a n d plasma cells 
a n d showed a foreign-body react ion wi th m a n y giant cells (Fig. 3). N u m e r o u s fibroblasts 

Fig. 3 (Case 1 — Eight-week-old homograft) . Section 
showing dense foreign-body and inflammatory re-
action in the adventitious zone. Hematoxylin-eosin-
methylene blue; X30. 

were present and they part ial ly pene t ra ted the superficial outer layers of the segment a n d 
formed fibrous tissue bundles with few or no elastic fibers. T h e in f l ammatory reaction 
was sharply del imited f rom the media , a n d the fibroblastic pene t ra t ion apparen t ly was 
l imited to the scanty advent i t ia r ema in ing on the vascular segment . W h e r e the aort ic 
segment h a d been plicated to reduce the size of the lumen , fibroblasts aggregated along 
the surgically cut surface a n d extended inward for a short dis tance paral lel to the media l 
fibers (Fig. 4). 

Case 2 ( N i n e - m o n t h g r a f t ) . A nondiabet ic , 53-year-old m a n was admi t t ed to the 
hospital because of in te rmi t ten t c laudicat ion of the left calf a t two blocks of normal 
walking; it h a d been present for three months with no progression. T h e pulses were 
normal in the r ight leg. In the left leg, he h a d a 3 plus femoral pulse and no pulsations 
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Fig. 4 (Case 1 — Eight-week-old homograft). Free margin of plicated homograft (upper right 
part of photograph) showing granulation tissue, marginal foreign-body reaction, and fibro-
blasts penetrating parallel to medial fibers. Hematoxylin-eosin-methylene blue; X80. 

below tha t level. T h e oscillometric measurements in the right leg were normal ; in the 
left leg they were as follows: thigh % uni t a t 100 m m . Hg, below the knee lA, above the 
ankle Yi uni t . O n December 28, 1954, a superficial femoral a r te ry was replaced with a 
freeze-dried, plicated, aort ic homograf t in H u n t e r ' s canal, result ing in full restitution of 
pulses. N ine months postoperatively he developed an acute aneurysm of the homograf t 
with rup tu re . T h e rup tu red homograf t was successfully replaced a n d was obtained 
for s tudy. 

At reopera t ion a large aneurysmal di la tat ion of the femoral aort ic homograf t was 
found in Hun te r ' s canal . T h e aneurysm measured 12.0 cm. in length and was flattened 
on its undersurface and p ro t ruded anter ior ly in a rounded domelike fashion. It was 
su r rounded by a large h e m a t o m a that was readily evacuated. T h e external surface was 
covered with a b u n d a n t , thick, shaggy, densely adheren t , fibrous tissue. Superiorly, a 4.5-
cm. segment of the pat ient ' s vessel entered the aneurysm and the anastomotic site ap-
peared to be well uni ted and smooth. T h e pat ient ' s distal ar ter ial segment was identified 
and the su ture line a t the anastomosis was found to be intact . O n dissection the proximal 
arterial wall of the pat ient was 3.0 m m . in thickness and showed an extensive a the roma-
tous process with numerous i rregular yellowish raised plaques. T h e arter ial segment was 
slightly constricted, where it anastomosed wi th the homograf t . T h e aneurysm itself was 
filled with dark-red , extremely adheren t , clotted blood, and yellowish pul taceous material . 
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Fig. 5 ( Case 2- ine-month-old homograft) . Blood-filled capillary in the outer portion of the 
media (lower part of photograph ). H ematoxylin-eosin-methylene blue; X170. 

Fig. 6 (Case 2- Nine-month-old homograft ). Col lection of lipophages with scant lymphocy tic 
in fi ltrate in the media. H ematoxylin-eosi n-methylene blue; X170. 
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Travers ing the length of the homogra f t was a cont inuous black-silk suture tha t had 
previously pl icated the homogra f t to correct the size of the lumen. T h e wall of the 
aneurysm ranged f rom 0.5 to 1.0 cm. in thickness a n d was f i rm a n d rubbe ry ; the distal 
opening was completely occluded by an atherosclerotic process. 

In none of the histologic prepara t ions could a l ining endothe l ium be found in the 
aort ic graf t . T h e lumen of the aneurysm conta ined a b u n d a n t old fibrin clot t ha t was not 
organized bu t , in a few areas, the clot was invaded by fibroblasts. In m a n y zones the inner 
two thirds of the media was acellular; the outer one thi rd conta ined evenly distr ibuted 
bu t sparse n u m b e r s of fibrocytes. An occasional blood-filled capil lary was present in the 
outer por t ion of the media (Fig. 5). N u m e r o u s collections of l ipophages were present, 
some jus t benea th the in t imal tunic bu t most in the central a n d outer port ions of the 
media (Fig. 6). In several sections, the media was th inned to approximate ly one half of 
its average thickness, and in one section a thin port ion conta ined especially numerous foci 
of well-preserved l ipophages. Verhoef f ' s stain showed a b u n d a n t elastic tissue fibers in the 
relatively unaf fec ted portions, bu t where the segment was th inned, the elastic fibers were 
condensed a n d sparse in n u m b e r (Fig. 7). I t appea red tha t the collections of l ipophages 
p roduced the disrupt ion in cont inui ty of elastic tissue, maximal ly affecting the areas of 
greatest th inning. Masson 's t r ichrome stain showed a b u n d a n t collagen in the media in 
m a n y areas, b u t the collagen fibers were spread a p a r t and displaced by l ipophage in-
filtration. I n one th inned area , there was a p ronounced reduct ion in collagen, par t icular ly 
in the outer one half of the media . T h e advent i t ia of t he homogra f t was comprised largely 
of dense collagen wi th a focal scanty lymphocyt ic infi l trate. 

F ig . 7 (Case 2 —Nine-month-old 
homograft) . Section from aneurys-
mally dilated homograft showing 
sparse elastic fibers in broad outer 
zone of media, marked lipophage 
infiltration, and reduction in thick-
ness of the media. Verhoeff 's stain; 
X80. 

32 Cleveland Clinic Quarterly 

uses require permission.
 on August 4, 2025. For personal use only. All otherwww.ccjm.orgDownloaded from 

http://www.ccjm.org/


A R T E R I A L H O M O G R A F T S , P A T H O L O G I C C H A N C E S 

Case 3 (Eleven-month graft). A nondiabetic, 59-year-old man was admitted to the 
hospital because of chest pain and intermittent claudication of the left buttock and 
left thigh which occurred after one-half block of normal walking; this condition had 
been present for six years and was becoming worse. The pulses on admission were as 
follows: right iliac 3 plus, right femoral 3 plus, right popliteal 3 plus, right dorsal pedal 0, 
right posterior tibial 2 plus. On the left side there were no pulsations below the aorta. 
Preoperative oscillometric measurements were as follows: on the right side —thigh ?yi unit 
at 100 mm. Hg, below the knee 2, above the ankle 1% units; on the left side —thigh 
34 unit at 100 mm. Hg, below the knee Yi, above the ankle 0. A freeze-dried homograft 
was substituted for the aortic bifurcation including the left femoral bifurcation. Eleven 
months later the homograft suddenly ruptured because of erosion by sharp calcific points 
on the patient's left common iliac artery where it was cut at the time of the original 
homograft. An emergency operation was performed and another homograft was installed 
between the right common iliac portion of the original graft and the right femoral artery. 
The patient developed an infected retroperitoneal hematoma and died six days post-
operatively. 

At necropsy the thoracic and upper abdominal aorta showed severe arteriosclerosis. 
An infected hematoma extended from beneath the inguinal ligament on the left to the 
posterior portion of the pancreas and surrounded the psoas muscle, the sciatic nerve, the 
left kidney, and the adrenal. A recent aortic homograft segment, 20.0 cm. in length, was 
anastomosed to the right portion of the aortic bifurcation and to the right femoral artery 
distal to the femoral bifurcation. The proximal portion of the left homograft was ligated 
near the bifurcation. A 10-cm. segment of the old homograft extended from the region 
of the bifurcation down into the hematoma in the left inguinal region. Dissection of the 
vessels showed intact suture lines for the recent right femoral aortic homograft and a 
recently formed reddish-brown friable thrombus partially occluding the central portion 
of the old homograft. In several areas in the new segment there were yellowish, subintimal 
plaques of gritty consistence which were slightly elevated above the lining surface. The 
old homograft segment showed a roughened surface and had a tendency to separate into 
two layers. The distal portion was severely autolyzed and was lost in the hematoma; it 
was presumed to have sloughed off. The calcified segment of the left common iliac artery 
had been removed at the previous emergency operation. 

Section of the 11-month-old homograft showed perivascular fibroblastic proliferation 
in an area that contained much hemosiderin pigment and notable infiltration with 
neutrophils, lymphocytes, and plasma cells. Numerous focal zones of autolysis were 
present. This autolytic process principally involved the adventitia, and the media 
singularly was spared and was present as an acellular necrotic segment without endo-
thelial lining. Elastic tissue stains revealed abundant elastic fibers in parallel arrangement 
and in approximately the same amount as in a comparable unused aortic segment from 
the patient. Masson's trichrome stain reflected an amount of collagen similar to that in an 
unused aortic segment. 

The recent homograft segment was identical to the unused segment except for the 
presence of old atheromas that were completely acellular but contained focal deposits of 
calcium. This segment was not included as part of this study. 

Case 4 (One-year and one-and-one-half-year grafts). A nondiabetic, 47-year-old 
woman was admitted to the hospital because of claudication in the back and in both hips 
after three blocks of normal walking; the condition had been present for four years and 
was worsening. The preoperative pulses were normal on the right side; on the left side 
they were as follows: 2 plus femoral, 2 plus popliteal, and 2 plus posterior tibial. The 
preoperative oscillometric measurements were: on the right —below the knee 2 Y% units at 
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100 m m . Hg, above the ankle % uni t ; on the left —below the knee Yi, above the ankle 
Yi uni t at 100 m m . Hg . A freeze-dried homograf t was subst i tuted for the aort ic bi furca-
tion, result ing in full resti tution of normal pulses a n d oscillometric measurements . T h e 
pat ient remained well for seven months , when she again developed in te rmi t ten t c laudica-
tion. Th i s condit ion was t rea ted symptomatical ly. Six months later she was found to have 
a segmental occlusion of the left c o m m o n iliac a r te ry ; the diseased segment of ar tery was 
removed a n d a bypass homogra f t connect ing the r ight c o m m o n iliac ar tery to the left 
common iliac ar tery was installed. Pa r t of the first homograf t was removed dur ing tha t 
operat ion. H e r condit ion remained unchanged for six months , by which t ime all pulses 
on the left lower ext remi ty h a d d isappeared . At a th i rd opera t ion, it was found t h a t she 
h a d developed a secondary block a t the femoral b i furcat ion wi th occlusion of the super-
ficial femoral ar tery a t t ha t point . W e believe t h a t this represented d iminut ion in exit 
flow which b rough t abou t a n occlusion of the left half of the first homograf t . T h e r ight 
side of the bi furcat ion h a d r ema ined open. Accordingly, the bypass homogra f t was 
removed a n d a new prosthesis was substi tuted which included the femoral b i furcat ion. 

At the second operat ion, one year af ter the initial graf t ing procedure , a segment of 
ar tery, 4.0 cm. in length a n d 0.5 cm. in d iamete r , was ob ta ined . O n e end of the vessel 
showed an a t t ached femoral graf t of slightly la rger caliber, the l umen of which was 
completely occluded. T h e ar tery itself was completely occluded 1.0 cm. f rom the site 
of the homograf t . T h e anas tomot ic line appea red to be well healed a n d bound external ly 
by dense collagen; the in terna l defect be tween the homogra f t a n d the pa t ien t ' s vessel was 
filled with fibrous tissue. Grossly, no in t ima appea red to cover the anastomosis. 

Histologically, the pa t ient ' s ar tery was occluded by an organizing th rombus ; no 
endothelial l ining could be discerned within t he homograf t . T h e defect be tween the 
donor segment a n d the pa t ient ' s vessel was filled wi th fibrous tissue. 

Mul t ip le sections f rom the central port ion of the graf t showed essentially a t u b u l a r 
segment lined b y the in ternal elastic lamel la (Fig. 8). T h e inner por t ion of the m e d i a was 
acellular, b u t the outer one th i rd to one half conta ined a few fibrocytes (Fig. 9). T h e 
distr ibution of the fibrocytes was sparse in m a n y areas a n d more dense in others, par t ic-
ular ly toward the advent i t ia . I n focal areas, t he re was disrupt ion of the med ia by a 
collection of i rregular spaces, some of which conta ined the outlines of poorly preserved 
l ipophages with foamy cytoplasm, bu t with no nucle i visible (Fig. 10). Masson ' s t r i chrome 
stain readily revealed these cells, stained the nuclei, a n d demons t ra ted the a b u n d a n t 
collagen in the media a n d the advent i t ia . Verhoef f ' s stain showed the internal elastic 
lamel la l ining the vessel, b u t indicated a reduc t ion in the content of elastic fibers in the 
media and the advent i t ia . Gomor i ' s stain, however , revealed the elastic tissue fibers a n d 
they did not a p p e a r reduced in a m o u n t (Fig. 11). Sudan I V prepara t ions showed tha t 
th roughou t the wall lipid droplets were focally dense, par t icular ly benea th the in ternal 
elastic lamella. 

T h e surgical specimen removed a t the t ime of the third operat ion, one a n d one-half 
years after t ransplanta t ion , was an aor t ic b i furcat ion homogra f t wi th the proximal aor t ic 
anas tomot ic line a n d a n 0.8-cm. segment of the pa t ient ' s aor ta . A 2.0-cm. length of the 
r ight common iliac ar tery a n d a 3.5-cm. length of the left c o m m o n iliac ar tery were p a r t 
of the homograf t . A 1.8-cm. length of femoral homogra f t was anastomosed end-to-side 
to the anter ior por t ion of the r ight c o m m o n iliac segment a n d was passed toward the left 
as p a r t of the bypass. Th i s was a por t ion of the one-year-old graf t described above which 
h a d been l igated a n d left in the pat ient . T h e opened specimen showed complete t h rom-
bosis of the r ight iliac segment a n d of the m o r e recent bypass. T h e left iliac por t ion 
showed considerable roughen ing of the l ining surface by a focal m u r a l th rombus . T h e 
aor t ic anastomosis was well un i t ed externally by dense fibrous tissue, a n d internal ly there 
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Fig. 10 (Case 4 — One-year-old homograft) . Section showing irregular atheromatous spaccs in 
the media containing cells (lipophages) mostly with unstained nuclei; only a few pyknotic 
forms evident. Hematoxylin-eosin-methylcne blue; X95. 

was a slight wedge-shaped depression which appeared filled with fibrous tissue. The right 
iliac anastomosis was available as a second specimen and this showed a similar type of 
union. The left iliac anastomosis unfortunately could not be obtained. 

Sections from the aortic anastomosis showed good union between the donor segment 
and the patient's vessel. Dense collagen filled the triangular defect at the junction of aorta 
and homograft, and a dense adventitia abundant in collagen also was present. No 
endothelium could be seen. The patient's own vessel showed numerous atheromas. 
Similar changes were noted at the other anastomoses and in none could endothelium 
be identified. 

The central portions of the iliac homografts were not significantly different from the 
one-year-old segments. No evidence of endothelium was noted, and the internal elastic 
lamella lined the structure. The collagen and elastic tissue content of the media closely 
resembled that of the previously described one-year-old segment. The adventitia was 
present as an enveloping fibrous lamina of variable thickness, which contained focal 
lymphocytic infiltration and focal zones of fibroplasia. Sudan IV stains revealed lipid 
droplets in the vascular wall, which were focally aggregated particularly beneath the 
elastic lamella and in the adventitia. 
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Fig. 11 (Case 4-0ne-and-one-half-year-old homograft). The Gomori elastic tissue stain 
shows the internal elastic lamella as the lining surface. There appears to be no significant 
reduction in elastic fiber content of the media. X95. 

Fig. 12 (Case 4- One-year-old homograft). Showing fragmentation of the media and numer­
ous irregular spaces. lVlasson's trichrome stain; X140. 
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The sections from the one-year-old bypass homograft showed no adventitious con-
tribution from the patient. The internal elastic lamella was the lining membrane, but 
in small foci was covered by fibrin clot that distally occluded the lumen. The media had 
a peculiar appearance in the sections stained with hematoxylin-eosin-methylene blue, in 
that the fibromuscular tissue was fragmented and numerous irregular spaces were present 
(Fig. 12). The adventitia appeared as necrotic, irregularly interrupted bundles of 
collagen. The Masson's trichrome stain showed fragmentation of the collagen of the 
media and a marked diminution in collagen content. The tissue that failed to take the 
fast green stain appeared as short, rectangular, fragmented, coarse fibers. Verhoeff's 
stain showed an intact internal elastic lamella and a marked reduction in elastic tissue 
in the media, but well-retained elastic tissue in the adventitia. The elastic fibers that 
remained in the media appeared condensed and, in most foci, were discontinuous and of 
short, irregular contour. 

Comment 

From the study of the present series the fate of homograft segments appears to 
be as follows. In part they become "vitalized" by fibrocytic infiltration of the 
remaining adventitia and of the outer layers of the media. From a practical 
point of view, the patient actually contributes a new adventitia that is moder-
ately vascular; indeed, a few capillaries can be found in the outer layers of the 
media where there has been fibrous tissue infiltration. The elastic tissue of the 
media appears to be well retained. The internal elastic lamella or its equivalent 
in the aorta serves as the lining surface, and in none of our sections have we 
observed the ingrowth of endothelium from the patient's own vessel. 

Creech, DeBakey, Cooley, and Halpert1 noted that the intimal surface near 
the anastomotic line becomes covered by endothelium and the central portions 
by an amorphous fibrinoid substance. Barberio, Pate, Sawyer, and Hufnagel2 

also reported this endothelialization as occurring experimentally in animals, 
but they used only fresh aortic homografts. There is no doubt that such en-
dothelial ingrowth does occur and a possible reason that we have not observed 
it, is that in all of the cases presented, thrombosis with occlusion of the homo-
graft has been present. This cessation of blood flow probably suppresses proper 
nutrition to the intima and causes the disintegration of the endothelial ingrowth 
over the anastomoses. 

Homografts are prone to develop arteriosclerosis, and this is logical since, 
as Creech and his group1 point out, the homograft is subjected to the same 
internal environment as the patient's own vessels. Fisher and Fisher3 were able 
to produce arteriosclerotic changes in homografts in experimental animals. 
Creech and associates4 observed that when serum cholesterol levels in dogs were 
maintained at 1000 mg. per 100 ml., both the homograft and the dog's aorta 
developed atheromatous changes, and that lower levels of serum cholesterol 
produced changes in the homograft only. In Case 2 the arteriosclerotic process 
was manifested by numerous collections of lipophages within the media but 
without deposits of free cholesterol. These collections of lipophages disrupted the 
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continuity of the medial elastic fibers and collagen bundles, and in some areas 
appeared to occupy a considerable portion of the media. Infiltration by lipo-
phages was most noticeable in those zones associated with the greatest thinning 
of the media. The aneurysmal dilatation of the homograft apparently is related 
to the infiltration by lipophages. 

The durability of homograft segments would seem to be excellent. With 
one exception (Case 2), we have observed no failure of a homograft because of 
structural changes within the homograft itself. Probably this durability is due to 
the preservation of the elastic tissue component and to the presence of adventitia 
supplied by the patient. In some cases the elastic tissue undergoes alteration in 
staining reaction and Verhoeff's stain fails to reveal all of the elastic fibers that 
are readily visible by the Gomori method. There was no significant diminution 
of elastic fiber content in the one-year-old and in the one-and-one-half-year-old 
specimens. The collagen of the media was similarly well retained. This retention 
of structural integrity supports the view that homografts are good for many years 
and the experience of others is in close agreement.1 

The peculiar changes observed in the one-year-old bypass homograft 
segment in Case 4 were not seen in any of our other material. The fragmentation 
of the media with condensation and reduction in elastic fiber content and 
diminution of collagen were interpreted as changes relating to nonfunction. This 
bypass segment was present in the patient for one year and was ligated at its 
distal end. The patient had not contributed a new adventitia as evidenced by 
the acellular and necrotic appearance of the adventitious zone. Evidently this 
homograft segment acted as a nonirritating foreign body and slowly underwent 
the degenerative changes observed. 

Summary 

Arterial freeze-dried homografts are essentially fibroelastic tubular "pros-
theses" of considerable durability. At least in the central portions of the homo-
grafts the lining surface appears to be the internal elastic lamella or its equiv-
alent. The elastic tissue content of the media of homografts is well retained after 
one and one-half years though it undergoes changes indicated by altered staining 
properties. To a great extent the adventitia is supplied by the patient and, in some 
homografts, fibrous connective tissue may infiltrate the outer layers of the media. 
Endothelialization was not observed, and this lack in these cases might be the 
result of thrombosis within and near the homograft. Arteriosclerosis may develop 
in the media of homografts and in one case was sufficiently severe to permit 
formation of an aneurysm. 
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