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Histological survey of the saphenous vein before its
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ABSTRACT A histological examination has been carried out on the saphenous veins used in 150
consecutive patients undergoing aortocoronary bypass. Morphological changes were observed
frequently and consisted mainly of fibrosis of the intima and of the medial longitudinal muscular
layer. Intimal fibrosis was rarely severe enough to narrow the lumen significantly. Statistical analysis
disclosed that the fibrosis of the intima and of the medial longitudinal muscular layer do not increase
with age. The use of frozen histological sections of the saphenous vein in patients undergoing
aortocoronary bypass operations could be considered in order to discard unsuitable grafts and to
direct the surgeon to alternative conduits.

The widespread use of autologous saphenous vein
for direct myocardial revascularisation procedures
is attributable mainly to its easy and safe surgical
removal, its almost ideal size and versatility, and
its biological acceptance.

While the pathological changes occurring in
saphenous vein grafts have been extensively
studied,'-'2 very little attention has been paid to
the condition of the vein before operation, and
the proliferative lesions, observed even early after
surgery, have usually been regarded as acquired.

In order to verify the condition of the venous
wall before its use as an aortocoronary conduit
and to evaluate possible pre-existing morpho-
logical changes, a histological survey has been
carried out on samples of the same autologous
saphenous veins used for the bypass.

Methods

The saphenous vein is removed routinely accord-
ing to the following technique. The surgeon
isolates a segment of vein between the ankle and
the knee from one or both legs, through a single
incision. Particular care is taken to avoid dis-
section of the adventitia as well as any trauma to
the venous wall and to the saphenous nerve. After
all the collateral vessels have been ligated, the
vein is removed, washed with heparinised saline,

Address for reprint requests: Dr Gaetano Thiene. Istituto di Anatomia
e Istologia Patologica, Via Gabelli 61, 35100 Padova, Italy.

and briefly stored in it until use.
A histological examination was performed on

the same saphenous veins used in 150 consecutive
patients undergoing aortocoronary bypass. The
patients have been divided into four groups
according to age: 21 patients with ages ranging
from 35 to 44 years (group A); 76 patients ranging
from 45 to 54 years (group B); 45 patients ranging
from 55 to 64 years (group C); and eight patients
aged more than 65 years (group D).

Multiple segments of the veins were embedded
in paraffin and sections of 10 micron thickness
were stained with haematoxylin-eosin, Weigert-
Van Gieson, and PAS.

Histology of normal saphenous vein

The wall of the human saphenous vein contains a
thin intima, separated from the media by a rudi-
mentary internal elastic membrane. The media
consists of two distinct layers of muscle cells: an
internal longitudinal layer mixed with bundles of
collagen and an external circular layer. The
adventitia is composed mainly of bundles of col-
lagen with scattered longitudinal fascicles of
smooth muscular cells. Near the insertion of the
venous valves the longitudinal muscular layer
uisually becomes thicker.

Results

The main pathological findings consisted of
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Fig 1 (a) Saphenous vein wall with grade 1 intimal
proliferation and grade 2 sclerosis of the medial
muscular longitudinal layer. I=intima; M=media;
A = adventitia. Elastic-Van Gieson stain, original
magnification x64. (b) Saphenous vein with grade 3
intimal proliferation. Elastic-Van Gieson stain,
original magnification x 18.

various degrees of intimal fibrous thickening,
sclerosis of the medial longitudinal muscular
layer, and elastosis of the internal elastic lamina
(fig 1).
The sclerosis of the inner medial layer, which

appears as a replacement process of the muscle
elements, has been graded as minimal (grade 1),
mild (grade 2), moderate (grade 3), and severe

(grade 4).
The intimal fibrosis consisted of an acellular

connective tissue proliferation, causing luminal
narrowing; it has been classified as grade 1 (focal
proliferation with minimal narrowing), grade 2
(concentric proliferation with mild narrowing),
grade 3 (concentric proliferation with moderate
narrowing-less than 50% of the lumen), and
grade 4 (marked narrowing-more than 50% of
the lumen).
Only 10 out of 150 veins (6&6%) were free from

lesions. One hundred and five (70%) showed
intimal fibrosis: grade 1 in 70 (66-6%), grade 2 in

2LI
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Fig 2 Patternt ofdistribution of the fibrosis observed
in the intima and the middle longitudinal layer of 150
saphenous veins, according to grade of lesion
*=grade 4, 0 =grade 3, El=grade 2,
-=grade 1.

30 (28-7%), and grade 3 in five (4 7%) (fig 2). No
patients exhibited a grade 4 intimal fibrosis.

Sclerosis of the medial longitudinal muscular
layer was present in 116 out of 150 specimens
(77 %): grade 1 in 46 (39-6 %), grade 2 in 46
(39 6%), grade 3 in 22 (19%), and grade 4 in two
(1-7%) (fig 2). Figure 3 shows the distribution of
the lesions in the four age groups.
The comparison of the intimal fibrosis in

groups A and C, between grades 0 and 3, showed
no statistical significance (x2=003 and 004 re-
spectively, p<05).

Furthermore, the comparison of the fibrosis of
the longitudinal muscular layer in groups A and
C, between grades 0 and 3, revealed no significant
increment with age (x2=2-47 and 0418, respec-
tively, p<05).

Discussion

The results of our histological investigation show
that morphological changes were present almost
constantly in the walls of the fresh "normal"
saphenous veins before their use as aortocoronary
conduits.
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Fig 3 The five degrees of lesion
(grades as in fig 2, O=grade 0) in the
150 saphenous veins, distributed in
four age groups.
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The main pathological findings consisted of
intimal fibrosis, while in the media only the longi-
tudinal muscular layer was involved by the
sclerotic process. Although these lesions are
usually regarded as an aging process, our statis-
tical analysis revealed that neither the intimal
nor the medial sclerosis was correlated with the
age of the patients.
The intimal fibrosis was rarely so severe as to

reduce significantly the lumen of the vein (five
cases with lumen narrowed more than 25%).
Nevertheless the condition of the vein should be
carefully assessed in each instance in order to
discard unsuitable grafts and to direct the sur-
geon to alternative conduits. In case of doubt,
frozen section examination should be considered.

Early and long-term saphenous vein patency
depends upon various factors, such as systemic
arterial pressure,' distal coronary circulation,"
mural vein ischaemia,'3 and graft involvement by
progressive atherosclerosis."4-'6 The intimal and
medial fibrosis observed in the saphenous veins
before their use might contribute to the develop-
ment of progressive proliferation, leading to late
graft occlusion.
The pathogenetic importance of this factor will

be studied by comparing these histological data
with the results of lopg-term coronary arteri-
ography in these groups of patients, and nossibly
with specimens removed at reoperation or
recovered at necropsy.
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