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Histological Analysis of Autologous Pericardial Tissue Used as a Small-Diameter
Arterial Graft

Ji-Hyuk Yang, M.D.*, Sang Hyun Sung, M.D.**, Won Gon Kim, M.D.***

Background: Current vascular prostheses are still inadequate for reconstruction of small-diameter vessels.
Autologous pericardium can be a good alternative for this purpose as it already possesses good blood compatibility
and shows a mechanical behavior similar to that of natural arteries. However, the clinical use of autologous peri-
cardial tissue as a small-diameter vascular graft has limitations due to mixed outcomes from uncertain biologica
behavior and difficulty to gain reliable patency results in animal experiments. To study this issue, we implanted
fresh and glutaraldehyde-treated autologous pericardium as small-diameter arterial grafts in dogs, and compared
their time-related changes histologically. Material and Method: As a form of 5mm-diameter arterial graft, one pair
of autologous pericardial tissue was used for comparison between the glutaraldehyde-treated and the glutaral-
dehyde-untreated grafts in the bilateral carotid arteries in the same dog. The patency of the grafts were evaluated
at regular intervals with Doppler ultrasonography. After the predetermined periods of 3 days, 2 weeks, 1 month, 3
months and 6 months, the grafts in each animal were explanted. The retrieved grafts were processed for light and
electron microscopic analyses following gross observation. Result: Of 7 animals, 2 were excluded from the study
because one died postoperatively due to bleeding and the other was documented as one side of the grafts being
obstructed. Al 10 grafts in the remaining 5 dogs were patent. Grossly, a variable degree of thromboses were
observed in the luminal surfaces of the grafts at 3 days and 2 weeks, despite good patency. Pseudointimal
smooth blood-contacting surfaces were developed in the grafts at 1 month and later. By light microscopy,
mesothelial cell layers of the pericardial tissue were absent in all explanted grafts. Newly formed endothelial cell
layers on the blood-contacting surface were observed in both the glutaraldehyde-treated and fresh grafts at 3
months and later. The collagen fibers became degraded by fragmentation in the fresh graft at 1 month and in the
glutaraldehyde-treated graft at 3 months. At 6 months, the collagen layers were no longer visible in either the
glutaraldehyde-treated or fresh grafts. By electron microscopy, a greater amount of coarse fibrin fibers were
observed in the fresh grafts than in the glutaraldehyde-treated grafts and, more compact and well-arrayed layers
were observed in the glutaraldehyde-treated grafts than in the fresh grafts. Conclusion: The glutaraldehyde- treated
small-diameter pericardial arterial grafts showed a better endothelialization of the blood-contacting surface and a
slower fragmentation of the collagen layers than the fresh grafts, although it has yet to be proven whether
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these differences are so significant as to affect the patency results between the groups.

(Korean J Thorac Cardiovasc Surg 2006;39:261-268)
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Fig. 1. The fresh (left) and glutaraldehyde-treated (right) pericar-
dial tissues are shown.
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Fig. 3. The graft length is shown to be rather shortened in the
glutaraldehyde-treated grafts at 6 months (upper) as compared
to the fresh pericardial grafts at 6 months (lower).
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Fig. 2. An echocardiographic examination taken at 3 months postoperatively reveals the patency of the pericardial grafts interpcsed

in the left (A) and right (B) carotid arteries of an animal.

2 o4l MEAE H71H o Hlelgirh
2) O|AlHY HE U AL

A FEvid AR 717 Bk Asgt

o “ :?; b A= R |
3k vk slell o]AHM e kEAIFI #|9hgI(5,000
g Folth obe, olAlse] 29l Beeh U9l TR
oA 1 em AT WolR) A% ol 77k A % o]4)
HAE A&k A3 o AHE M AA-%
Z Alod<roll(phosphate-buffered saline, pH 7.4)0.8 ZAlA
HA AT A, HA S-S vlazEkgich "l
S o ol 29 U A9 Fahuel el
Zol 1 eom AEE AFste] 2% EFLdlsto| =l 247+

7bek aAsln B4 Az ¥, deld B Eofjsia A
A7) (microtome) & 01§30 100m $719) ARG THE
gir}. A)2tE ZE-& hematoxylin-eosin©. 2 38} 1.
ZF 3l i HE3L Hol gle, 2Tt Edlstel =
2 339 AR A4 AEEAT ol HANL

w3 AAEe e s BAs A4 olARL
% 2% ZFEIEddslo]l= folof] vlE Yaw A
A 4Co] Bareeich

&

P e

e ot

% hele] 44 ez 9E Agside of 3



HEQAKX
2006;39:261-268

A
P : - y . P * *
: S
4 | 4 P P
. " ; * "1
C 3 14 . 90 180
B
o P P P P
.- . ‘ ) ey N Fig. 4. Light microscopic findings
ot : ‘ in the time-related changes of the
P L o . fresh pericardial grafts (A) and the
) “p P P , glutaraldehyde-treated pericardial grafts
SRS (B) explanted after the predeter-
mined periods (3, 14, 30, 90, 180
C 3| 14 30 90 mﬂ days)(H&E stain, x100). P=Peri-
cardium; C=Control.
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Fig. 5. Scanning electron micrograph from ‘he
specimen taken at 3 days postoperatively: the
luminal surfaces of both the fresh pericardial ¢-aft
(A) (x300) and the glutaraldehyde-treated rari-
cardial graft (B) (<300) shows firbrin deposiion

containing blood corpuscles (arrow).

Fig. 6. Scanning electron micrograph from the
specimen taken at 14 days postoperatively: the
fresh pericardial graft (A) (% 300) and the gluta-
raldehyde-treated pericardial graft (B) (> 300).
More smooth layers of fibrin accumulation is
observed than the grafts at 3 days (Fig. 5). But,
there is no significant difference between the
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Fig. 7. Scanning electron micrograph from the
specimen taken at 30 days postoperatively: the
grafts shows similar pattern to those of the grafts
at 14 days while a greater amount of coarse fib-
rin fibers is observed in the fresh pericardial graft
(A} (x1,500) than the glutaraldehyde-treated peri-
cardial graft (B) (< 1,500) at higher magnification.

Fig. 9. Transmission electron micrograph from the fresh pericar-
dial graft explanted at 180 days postoperatively (> 4,000). Multi-
ple layers of fibroblasts are found underneath a fibrin layer
(arrow) in the endothelial cell-devoid area.

Fig. 8. Scanning electron micrograph from the
specimen taken at 90 days postoperatively: en-
dothelial cell layers begin to appear. but scat-
tered fibrin accumulations are stil observed the
fresh pericardial graft (8) (x1,500). More com-
pact and well-arrayed endothelial cell layers are
observed in the glutaraldehyde-treated pericardial
graft (B) (< 800).
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