
Polypropylene suture Is it safe? 
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Polypropylene suture has steadily gained popularity for use in vascular and cardiac surgical 
procedures because of its long-term tensile strength and minimal tissue trauma. However, 
recently some questions have arisen concerning its safety. We recently had two cases of 
polypropylene fracture, one occurring early and the other late after operation. Comparison 
and collation of these two cases with other reports leads to the conclusion that polypro-
pylene suture is safe in most situations, but care must be taken to avoid instrumentation 
trauma and kinking stresses at knots, which probably explain most of the reported cases 
of polypropylene failure. In addition, polypropylene probably should not be used in graft-
to-graft anastomoses in which the continual sawing stresses of two rigid structures appears 
to lead to an excessive incidence of late suture fracture with resultant false aneurysm 
formation. (J VASC SURG 1986; 4:98-100.) 

Because tissue-to-graft ingrowth at synthetic 
anastomoses does not yield adequate tensile strength 
to withstand arterial pressure, all synthetic vascular 
graft anastomoses as well as patch closures and valve 
implantations depend on suture line integrity for the 
lifetime of the patient. Because silk, nylon, and poly-
ethylene sutures lose tensile strength with time, their 
use in synthetic anastomoses has been abandoned by 
most surgeons.' Braided Dacron polyester sutures 
and monofilament polypropylene sutures maintain 
tensile strength and are commonly used for synthetic 
graft anastomoses. However, several recent reports 
have questioned the safety of polypropylene in some 
cases. 1-9 These reports have been sporadic and present 
a variety of circumstances with no clear pattern of 
failure that emerges. We have recently had two cases 
that, when considered together along with the lit-
erature reports, may help clarify the problem. 

CASE REPORTS 

Case 1. A 70-year-old diabetic man was admitted for 
evaluation of a transient ischemic attack associated with 
bilateral high-pitched carotid bruits. Arteriograms revealed 
critical bilateral carotid bifurcation stenoses. A left carotid 
endarterectomy was done May 21, 1984, followed by a 
right carotid endarterectomy on May 24. Postoperative 
recovery was unremarkable until the evening of May 27 
when after a coughing episode, massive swelling of the 
right side of the neck developed associated with acute re-
spiratory compromise followed by respiratory arrest. An 
emergency tracheostomy was done in the patient's room, 
and, once stabilized, he was returned to the operating room 
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where exploration of the right carotid artery revealed de-
hiscence of the 5-0 polypropylene arteriotomy closure re-
sulting from a fracture of the suture some distance from 
the knot. The artery was repaired, and the patient awoke 
with left hemiplegia. He was eventually discharged from 
the hospital 3 months later after a complicated course with 
some neurologic improvement but with a residual marked 
left-sided hemiparesis and severe dysarthria. 

Case 2. A 55-year-old man was admitted after the 
sudden onset of pain in his left leg. He had undergone an 
aortobifemoral knitted Dacron bypass in 1977 for an aortic 
aneurysm followed by bilateral femoral—proximal popliteal 
bypasses with 8 mm knitted Dacron in 1979 to relieve 
claudication. Physical examination showed a cool left leg 
and foot with a 6 cm false aneurysm in the left femoral 
area and a 2 cm false aneurysm in the right femoral area. 
Pulses were absent bilaterally distal to the femoral aneu-
rysms, and ankle pressures were 30 mm Hg on the left and 
65 mm Hg on the right with a brachial pressure of 110 
mm Hg. Arteriograms showed an occluded femoropopli-
teal graft on the left side along with probable embolic 
thrombus in the left popliteal artery. The right femoro-
popliteal graft was also occluded. 

Operation on May 18, 1983 disclosed fracture of the 
5-0 polypropylene suture with total dehiscence and 1.5 cm 
separation of the Dacron graft—to—Dacron graft anasto-
mosis. The aortofemoral graft—to—femoral artery anasto-
mosis done with braided polyester suture was intact. A 
femoral—to—distal popliteal bypass of 6 mm polytetrafluo-
roethylene along with distal embolectomies established sat-
isfactory distal flow. One week later operation on the right 
side again showed fracture of the 5-0 polypropylene suture 
with complete dehiscence of the Dacron graft—to—Dacron 
graft anastomosis. A similar procedure to that done on the 
left gave satisfactory results. 

DISCUSSION 

Monofilament polypropylene suture has been 
commercially available since 1969 and has steadily 
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gained popularity among cardiac and vascular sur-
geons for tissue-to-tissue suture lines as well as pros-
thetic-to-tissue suture lines. Advantages of poly-
propylene include excellent maintenance of tensile 
strength with no biodegradation, a low coefficient of 
friction giving less tissue trauma in suturing, low 
tissue reactivity, low thrombogenicity, less chance of 
infection, and some evidence of less intraoperative 
blood loss.10-12 However, when a running suture 
technique is used (as it is in most vascular anasto-
moses), use of the monofilament suture with a low 
coefficient of friction and no tissue ingrowth may 
result in complete anastomotic dehiscence with any 
suture fracture either early or late after operation. 
Conversely, a braided Dacron polyester suture with 
some tissue ingrowth and fixation would be less likely 
to result in total anastomotic dehiscence with suture 
disruption. 

A review of the literature yielded only several 
isolated cases of polypropylene failure, but no study 
has been done to indicate the incidence or cause of 
the problem, and no large series showed more than 
an occasional case. Cornell reported a pericardial 
patch dehiscence from polypropylene suture failure 
1 month after closure of a primum atrial septal defect. 
Myhre' reported three cases including failure of a 
proximal aortocoronary 5-0 polypropylene anasto-
mosis intraoperatively, dehiscence of the 5-0 poly-
propylene aortic closure of a patent ductus arteriosus 
in a 21-year-old man resulting in death, and dehis-
cence of a 5-0 polypropylene anastomosis 2 days after 
a femoropopliteal bypass. All three cases resulted 
from suture fracture at the base of a knot. Szarnicki4
found fragmented polypropylene in a recurrent se-
cundum atrial septal defect 3 years after the initial 
repair. Aldrete5 found a fracture below an intact knot 
in a partially dehisced prosthetic mitral valve sewn 
with continuous 2-0 polypropylene suture. Alajmo 
and Vaccari9 reported dehiscence of a left atriotomy 
closure resulting in death; polypropylene fracture 
was at a distance from the knot. Our first case in-
volved 5-0 polypropylene fracture at a distance from 
the knot. 

Recently attention has been focused by several 
authors and a suture manufacturer on instrumen-
tation of polypropylene sutures with forceps or 
clamps.8,12-14 Certainly any monofilament suture, par-
ticularly small ones, will be more likely to be weak-
ened by instrument handling than will a braided su-
ture because its integrity depends on a single strand. 
The suture in our first patient was probably grasped 
with a forceps during shunt removal. 

Care must also be taken to avoid kinking at a 
knot because such stress may result in suture fracture. 
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Tying a single strand to a looped double strand at 
the end of a suture line automatically creates a kink 
and should be avoided. When tying two single su-
tures, care must be taken to square the knot to avoid 
a kink. Other possibly helpful measures may include 
use of larger polypropylene sutures, use of double-
layer running closures of cardiotomy sites, use of 
interrupted suture technique when applicable, and 
use of an alternate (braided polyester) suture where 
appropriate. 

Late vascular anastomotic failure results in false 
aneurysm formation with multiple etiologic factors 
proposed.* However, most authors implicate arterial 
wall degeneration or weakness as the dominant factor 
with intact suture lines found pulled from the artery 
in most cases. Pathologic studies tend to support such 
a tenet although no comparative studies have been 
done. Silk, nylon, and polyethylene sutures degen-
erated and were associated with many false aneu-
rysms. However, polypropylene and Dacron polyes-
ter sutures appear to give satisfactory results with 
only occasional cases of suture failure reported in 
synthetic graft—to-tissue anastomoses. No prospec-
tive, randomized study has yet been done comparing 
the two. 

Although there has been no indication of fre-
quent polypropylene suture fracture in synthetic 
graft—to-tissue anastomoses resulting in false aneu-
rysms, there does seem to be a pattern emerging of 
false aneurysms from polypropylene fracture in graft-
to-graft anastomoses as occurred bilaterally in our 
second case. Although such anastomoses are not 
common, several authors reported similar cases.7'8"11
The mechanism of suture fracture in such cases is 
probably a sawing effect of the two rigid structures 
on the suture line occurring with each arterial pul-
sation. If so, similar stresses would be expected to 
occur between a synthetic graft and a heavily calcified 
large artery. In these instances braided polyester su-
ture is probably safer, and an interrupted technique 
might be considered in some. 

CONCLUSION 

Monofilament polypropylene suture is probably 
safe for synthetic graft-to-tissue as well as tissue-to-
tissue anastomoses, and it offers the advantage of less 
drag and tissue trauma during suture placement. 
There is no biodegradation, and tensile strength is 
maintained. However, extreme care must be taken to 
avoid instrumentation of the suture with clamps or 
forceps because such trauma may lead to later suture 
fracture with disastrous results in the early postop-

*References 1, 6-8, 11, 14-22. 
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erative period and failed repairs, valve dehiscences, 
or false aneurysms later. 

Some reports raise a question of fracture at knots. 
Care should be taken to square knots and to avoid 
tying a single strand to a looped double strand at the 
end of a suture line since either may increase the stress 
at the base of a knot, making suture fracture more 
likely. 

Synthetic graft—to—synthetic graft anastomoses 
should probably not be done with polypropylene be-
cause several cases of polypropylene fracture with 
resulting false aneurysms have occurred in such in-
stances. The mechanism of suture fracture is thought 
to be the continued sawing effect at the interface of 
the two rigid synthetic grafts. If so, caution should 
probably be exercised in the use of polypropylene 
suture at a synthetic graft to calcified artery or valve 
anulus interface in which similar sawing stresses may 
occur. 
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