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Experimental Studies of the Pericardial Releasing Technique in Rabbits*
Man Sil Park, M.D.**, Chi Kyung Kim, M.D.**, Moon Sub Kwack, M.D.**, Hong Kyun Lee, M.D.**

Reoperations following cardiac surgery have an increased risk of the danger of damaging the heart, great
vessels or extracardiac grafts because of adhesions to the sternum.

We experimentally evaluated 3 different methods for pericardial closure. A standardized procedure for in-
duction of pericardial adhesions was carried out in 30 rabbits. For closure of pericardium, animals were divided
into 3 groups, 10 animals respectively: Group 1 (simple pericardial closure}The pericardium was primarily resuture;
Group 2 (Gore-Tex surgical membrane as a pericardial substitute}- A Gore-Tex surgical membrane was interpos-
ed between the sternum and the heart; and Group 3 (pericardial tension releasing technique) Three longitudinal
overlapping incisions were made on the right side of the pericardium while the midline incison was sutured.
Animals were put to death 4 weeks postoperatively and the pericardial space was examined for pericardial
adhesions and epicardial reactions. The extent of adhesions and reactions were graded as: I-none; Il-minimal;
lll-moderate; and IV-severe. Histologic studies of the pericardium, the pericardial substitute and the epicardium
were also performed.

The results were as follows:

1. In group 1 (simple pericardial closure), the degree of pericardial adhesions were grade | in 1 animal, grade
Ilin 2, grade Wl in 4 and grade IV in 3. Epicardial reactions were grade | in 1 animal, grade Il in 3, grade
lilin 5 and grade IV in 1. Histologic examination revealed thick fibrous tissue that obliterated the pericar-
dial space in 7 animals.

2. In group 2 (Gore-Tex surgical membrane as a pericardial substitute), the degree of pericardial adhesions
were grade | in 3 animals, grade Il in 3, grade Il in 2 and grade IV in 2. The degree of epicardial reactions
were grade Il in T animal, grade Hi in 5 and grade IV in 4. Histologic studies revealed a thin layer of dense
fibrous tissue which covered the Gore-Tex surgical membrane and thick loose fibrous tissue on the epicar-
dium just beneath the substitute.

3. In group 3 (pericardial tension releasing technique), the degree of pericardial adhesions were grade |

in 3 animals, grade Il in 4, grade lil in 2 and grade IV in 1. The degree of epicardial reactions were grade
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I'in 4 animals, grade Il in 4 and grade Il in 2. Severe epicardial reactions were not observed in this group.

Histologic examination showed normal epicardium in 4 animals and the epicardium of the other 6 animals

only revealed very thin fibrous layer compared to group | and group Il.

Pericardial adhesions more than grade Ill were 70% in group 1, 40% in group 2 and 30% in group 3. Pericar-

dial adhesions were reduced in group 2 and group 3 compared to group 1, but statistically not significant. Epicardial

reactions more than grade Ill were 60% in group 1, 90% in group 2 and 20% in group 3. Epicardial reactions

were significantly reduced in group 3 compared to group 2.

Author’s modified pericardial releasing technique provides marked augment of pericardial surface area and

facilitates tension-free pericardial closure. Futhermore, pericardial adhesion and epicardial reaction will be reduced

with the pericardial tension releasing technique.
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Fig. 1. Methods of pericardial closure: A. Group 1,
Pericardium is closed with continuous suture of 6-0
Prolene. B,, B,. Group 2; Placement of pericardial
substitute are performed by fixation of substitute
only on the right side of pericardium. Note the
pericardium is left open. C. Group 3; three
longitudinal overlapping incisions are made on the
right side of pericardium with No. 11 blade to aug-
ment the pericardial surface area while the midline
incision was sutured without tension.
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Table 1. Number of animals in each pericardial adhesion

grade
Grade*
I I1 1 v
Group 1 1 2 4 3
Group 2 3 3 2 2
Group 3 3 4 :

* Classification of pericardial adhesions:
I=none; II =mild; IIl=moderate: IV =severe.

Table 2. Number of animals in each epicardial reaction

grade
Grade™
I I1 111 v
Group 1 1 3 5
Group 2 0 1 5
Group 3 4 4 2

* Classification of epicardial reactions:
[=none; II=mild; III=modrate; IV =severe.
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Fig. 2. (Group 1). A. Photograph shows severe pericar-
dial adhesions (grade IV) which are not easily
dissected. Note the moderate epicardial reaction
(grade III) which obscures the coronary anatomy.
B. Photomicrograph shows dense fibrous tissue
that obliterates the pericardial space (H &
E, x 100).
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Fig. 3. (Group 2). A. Photograph shows that the Gore-Tex
surgical membrane itself is not adherent to the
epicardium but it is tightly adhered to the dorsal
surface of the sternum. Arrow indicates a moderate
epicardial reaction (grade III) just beneath the
substitute. B. Photomicrograph shows thick loose
fibrous tissue beneath the substitute. Arrow in-
dicates a thin layer of dense fibrous tissue which
covers the Gore-Tex surgical membrane (H &
E, x 100).

S

Fig. 4. (Group 3). A. Phtograph shows that the pericar-
dial space is free of adhesions and coronary
anatomy is readily visible. B. Photomicrogrph
shows that the epicardium is normal without
fibrosis (H & E, x 100).
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