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Clinical Experience with a New Collagen-coated Dacron Double-velour Prosthesis 

Th. Stegmann, A. Haverich, and H.G. Borst 

Division of Thoracic and Cardiovascular Surgery, Surgical Center, Hannover Medical School, Hannover, FAG 

Summary 

Vascular grafts with primary zero porosity are desirable in 
surgery for aortic aneurysms with intraoperative partial or 
total systemic heparinization of the patient. The present 
study describes the clinical application and results of a new 
knitted Dacron double-velour prosthesis (primary porosity: 
1,400 cc/min/cm2), coated with cross-linked bovine collagen; 
the resulting porosity for implantation is O cc/min/cm2. 

Such grafts were implanted in 111 patients between 12/83 
and 11 /84: for replacement of the infrarenal aorta in 74 an­
eurysms, for replacement of the thoraco-abdominal aorta in 
4 instances, and for replacement of 13 aneurysms of the de­
scending aorta. In 20 patients with arterial occlusive disease, 
the prosthesis was employed as bifurcation graft. In 43 cases 
(38 %) the underlying disease was a ruptured (26) or sympto­
matic aortic aneurysm requiring emergency operation. 

There was no leakage from any of the implanted grafts re­
gardless of whether partial ( 100 units/kg BW) or total (300 
units/kg BW) systemic heparinization was administered. The 
overall mortality rate was 11 .7% (13/111). For cases of rup­
tured abdominal aortic aneurysm the mortality rate was 
22. 7 % (5/22). There was no graft-related complication 
either in the early postoperative course or during the follow­
up period (1 to 10 months, mean : 6.2 months). 

It is concluded that this new type of graft combines the ad­
vantages of knitted Dacron prostheses in respect to healing 
and incorporation with primary zero porosity, and is there­
fore the graft of choice in surgery for ruptured aortic an­
eurysm. 

Key words: Vascular graft- Collagen coating - Aortic an­
eurysm 

High porosity knitted Dacron prostheses, compared to 
woven Dacron grafts, have shown better healing into the 
surrounding tissue and development of a thin and strong­
ly attached inner capsule (1, 6, 7). In general, the main 
disadvantage of high porosity vascular grafts lies in their 
high permeability for blood which, during implantation, 
may result in severe bleeding from the graft's interstices. 
Preclotting of these grafts is time-consuming and may lead 
to increased usage of donor blood. Woven Dacron material, 
by contrast, can be preclotted more easily as a result of its 
lower porosity. There have been reports on long-term com­
plications with this type of graft, however, with respect to 
both poor healing in to the surrounding tissue and compli­
cations of the inner capsule, such as increasing thickness 

Read at the 14th Annual Meeting of the German Society for 
Thoracic and Cardiovascular Surgery, Bad Nauheim 1985 

(1), tuft rhexis (2) and calcification (3). A graft of low 
porosity has been mandatory until now in spite of its dis­
advantages under certain clinical conditions requiring par­
tial or total heparinization of the patient or in primary 
coagulopathies. Following our extensive experience with 
fibrin-sealed high porosity Dacron grafts in the presence 
of abnormal coagulation (2, 3, 4) we investigated a new 
collagen-coated knitted Dacron double-velour prosthesis1 . 

This graft is coated with absorbable, cross-linked collagen, 
which has a zero porosity at the time of insertion. Follow­
ing digestion of the collagen, healing properties supposedly 
should be identical to non-coated grafts due to its "healing 
porosity" of 1,400 cc/min/cm2 . The implantation of this 
type of graft seems to be indicated in any situation where 
coagulation disturbances are present. 

) 

t 
I 

Material and methods ! 
Over a period of 12 months (12/1983 to 11/1984), collagen-coated 
double-velour knitted grafts were employed in 111 patients for aortic 
replacement (Table 1). The ages of the patients ranged between 30 ~ 
and 88 years. Infrarenal aortic replacement for aneurysm was per- 1 
formed in 74 patients. Thirty-six patients underwent elective, and 
38 patients emergency, operation. The graft was implanted in 4 , 
cases of thoraco-abdominal aneurysm. Replacement of the descend· , 
ing thoracic aorta was performed in 13 patients. Indications includ• ( 
ed ruptured or symptomatic aortic aneurysm in 4 cases, elective re- I 
pl~cement for descending aortic aneurysm in 6 cases, and treatment 
for type B aortic dissection in 3 cases. In the remaining 20 patients, • 
the graft was used for occlusive arterial disease and/or aneurysmatic 
disease of the infrarenal aorta and iliac arteries as an aorto-femoral i 

bifurcation graft (Table 1). In all but 2 cases, the operation was I 
performed without the use of extracorporeal circulation, and partial 
heparinization (100 I.E./kg BW) was induced. Following completion 
of the proximal and distal anastomosis, protamin (1 : 1) was admin· I 
istered. Two patients operated on with the use of extracorporeal 
circulation were fully heparinized (300 I.E./kg BW). The graft in- • 
clusion technique as reported by Crawford (1) was employed in all l 
cases with aortic aneurysms or dissection of the aorta Anastomoses 

ii~0;i:;:!~;;;~;:;:;/~;;;z:;:~~:;Z~::l;~i~r II 
every 6 months. The mean follow-up period was 6.2 months (range: 
1 to 10 months). 

Results 

No problems were encountered when using the collagen 
graft with respect to technique of insertion and intraopera· 
tive handling although the graft is somewhat stiffer than the 
non-coated variety. Following declamping of the aorta or J 
coming off cardiopulmonary bypass, all prostheses proved ] 

1Hemashield®, Meadox Medical, Inc., Oakland, NY 07436, USA l 

I 
t 
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Tebl• 1 Diagnosis, age, and operative treatment in 111 patients 
with collagen-coated grafts 

Diagnosis/Operation No. of patients Mean age (years) 

~ lnfrarenal aortic 
aneurysm 74 

- elective/symptomatic 52 64.4 (30-831 
- ruptured 22 68.4 (47-88) 

Thoraco-abd. aortic 
4 aneurysm 63. 7 (39-77) 

Aneurysm of descending 
13 62.0 (45-73) 

* 
aorta 

I 
Bifurcation graft 20 56.2 (40-72) 

Total 111 

' ~ Table 2 Mean _aortic cross-clamp time, blood use during implanta-
tion, and hospital mortality in patients with replacement of infra• 
renal/thoracic aorta and with aortic bifurcation graft 

Operation No. of Mean aortic Mean blood Mortality 
patients cross-clamp use (cc) 

\ 
time (min.I 

• Elective/semi-
i» urgent replacement 52 40 1,496 2 (3.8 %) 

j--
of infrarenal aorta 

Emergency replace-
ment of infrarenal 22 
aom (rupture) 

55 3,900 5 (22.7%) 

Replacement of 
13 32 1,520 4 (30.7%) de seen ding aorta 

Bifurcation graft 20 51 1,330 0 

r, 
' 

to be completely blood thlght. In a few cases, minor stitch­
hole bleeding could be observed but this always ceased 

t spontaneously following administration of protamin. 

~. The mean aortic cross-clamp time (Table 2) was 40 minutes 
[ for elective replacement of the infrarenal aorta, 55 minutes 
f for replacement of ruptured infrarenal aortic aneurysms, 51 
k minutes for insertion of aortic bi-iliac/bi-femoral prostheses, 

and 32 minutes for replacement of the descending thoracic 
aorta ( elective and emergency). Blood use was 1,496 ml for 
elective infrarenal aortic replacement and 3,900 ml for 
emergency replacement of the infrarenal aorta for ruptured 
aneurysm. Patients with implantation of aorto-bi-iliac bifur­
cation grafts had to be transfused with 1,330 ml blood, and 
1,520 ml for both elective and emergency replacement of 
the descending aorta (Table 2). 

!
·, Hospital mortality of all patients in this study (Table 2) was 

11.7% (13/111); elective aortic replacement for infrarenal 
aortic aneurysms had a zero mortality (0/36). The mortality 
of emergency replacement of ruptured (22. 7 %), or symp­
tomatic (12.5 %) aortic aneurysm was 18.4 % (7 /38). There 

, 

was no hospital mortality in patients with implantation of 
bifurcation grafts in arterial occlusive or aneurysmatic dis­
ease (0/20). The hospital mortality in patients with replace-
ment of the descending aorta was 30.7% (4/13) whereas 2 
of the 4 patients with thoraco-abdominal aneurysms died. 
Causes of death were mainly related to cardiac and renal 

Fig. 1 lntraoperative view of a patient following replacement of 
lnfrarenal aorta for aortic aneurysm: the collagen-coated graft in 
situ 

failure, or postoperative respiratory insufficiency. There 
was no evidence of bleeding or periprosthetic hematoma 
in any of the patients early or late following surgery; no 
re-intervention because of bleeding was necessary. More­
over, postoperative wound infection or prosthetic graft 
infection was not observed. Postoperative complications 
not related to the graft were observed in 2 cases: ventricu­
lar fibrillation occurred on postoperative day 5 which 
could be successfully treated in a 73-year-old patient, and 
a femoro-femoral bypass had to be inserted in the pres­
ence of occlusion of the left iliac artery following infra­
renal aortic replacement in another case. In all surviving 
patients, the vascular grafts have proven to be patent and 
all patients are enjoying a normal life style. 

Discussion 

With the advent of fibrin adhesive for pre-treating high 
porosity vascular prostheses, the implantation of such grafts 
has become possible in situations where previously the use 
of low porosity woven material had been mandatory. This 
clinical trial was undertaken to study the early and long­
term performance of collagen-coated double-velour knitted 
grafts. This high porosity knitted graft material has been 
coated with absorbable cross-linked bovine collagen result­
ing in zero porosity at the time of implantation. Experimen­
tal evidence has indicated that the collagen is absorbed dur­
ing a 6- to 8-week period (5). Thereafter, the advantages of 
high porosity with respect to both incorporation into the 
surrounding tissue and its thin and well adhering inner cap­
sule have become manifest. In view of these favorable re­
sults in animals, we performed this clinical study utilizing 
a patient population where systemic heparinization was 
employed or where coagulopathies had to be expected. 
Our preliminary experiences with this type of graft de­
monstrate its safe clinical application even under ex tracor­
poreal circulation and full heparinization. No blood loss 
was encountered in any of the patients following release 
of the cross-clamps. Moreover, operative handling of the 
~a~erial se~ms to be comparable to that of other grafts of 
sunilar fabncation and porosity. 
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Although no histological data have been obtained from our 
patient as yet, the clinical follow-up does not indicate graft 
complications such as occlusion, early or late bleeding, or 
impaired healing. 

We conclude that collagen-coated knitted vascular grafts 
can be implanted safely in situations where woven grafts 
or knitted grafts presealed with fibrin adhesive have previ­
ously been employed. There was no evidence of short- or 
long-term complications. The use of this graft can be re­
commended for implantation even under extracorporeal 
circulation and/or full or partial heparinization. One dis­
advantage is seen in the fact that the presently manufac­
tured grafts are of luxurious length. Excess graft cannot 
be resterilized which obviously adds to the price. 

Th ··-- A. a...,;a,, .... JLG . ... l 
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