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A Case of Isolated Infragenicular Arterial Lesions
Successfully Treated with Open Endarterectomy

Hiroko Okuda, MD,! Shinsuke Kikuchi, MD, PhD," Atsuhiro Koya, MD,’
Hidehiro Takei, MD, PhD,? and Nobuyoshi Azuma, MD, PhD'

A 68-year-old man with a history of superior mesenteric
arterial thromboembolism due to chronic atrial fibrillation
had experienced intermittent claudication (IC) of his left leg
for 3 years. Computed tomography angiography showed
focal occlusive lesions in the left distal popliteal artery and
proximal segments of the infrapopliteal arteries. Endarterec-
tomy was performed for these localized arterial lesions, and
a drastic symptomatic improvement of IC after revascular-
ization was achieved. The endarterectomized segments re-
mained patent for 4 years after the surgery. Endarterectomy
could be a useful alternative to bypass surgery and endovas-
cular therapy for the treatment of localized infragenicular
arterial lesions.
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Introduction

Surgical endarterectomy is an established revascular-
ization method for femoral atherosclerotic lesions.!
Endovascular therapy (EVT) or bypass surgery is usu-
ally indicated for lesions of the infragenicular arterial
segments; however, endarterectomy with a vein patch for
atherosclerotic lesions was reported to provide acceptable
clinical outcomes.?) Herein, we report a case of localized
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infragenicular arterial lesions attributed to thrombosis
and treated by endarterectomy without a vein patch. We
will then discuss feasible indications for revascularization
method.

Case Report

A 68-year-old man with a history of chronic atrial fibril-
lation (on warfarin therapy), hypertension, and diabetes
mellitus was referred to our hospital for the treatment
of activity-limiting intermittent claudication (IC) of the
left leg that had continued for 3 years. After undergo-
ing massive small bowel resection due to acute superior
mesenteric arterial occlusion 3 years previously, he had
experienced claudication symptoms. The ankle-branchial
index of his left leg was 0.85, and enhanced computed
tomography (CT) showed localized occlusive lesions in
the distal popliteal artery and the trifurcation, indicat-
ing thrombus-induced limb ischemia, given that fewer
atherosclerotic lesions were detected in other arterial seg-
ments (Fig. 1A). Furthermore, popliteal artery entrapment
and cystic adventitial disease of the popliteal artery were
excluded by axial imaging of enhanced CT (Fig. 1B). His
activity-limiting IC did not improve despite additional
antiplatelet and exercise therapies throughout the previ-
ous year. Preoperative ultrasonography disclosed no sa-
phenous veins available for bypass grafting; therefore, we
decided to perform revascularization with endarterectomy
for the localized infragenicular arterial lesions.

The surgical procedure was performed under general
anesthesia. The distal popliteal artery and the trifurcation
were exposed by a medial approach. After a single longi-
tudinal arteriotomy, the arterial walls were found to be
thickened in these segments, and soft and white thrombi
were observed in the popliteal artery and tibioperoneal
trunk (Fig. 1C). Endarterectomy of Scm in length was
carefully performed, and the intimal flaps of both proxi-
mal and distal edges were fixed with 8-0 polypropylene
sutures to prevent dissection of the artery (Fig. 1D). The
arteriotomy was sutured by direct closure with 7-0 poly-
propylene using a 3-mm blood vessel probe to ensure its
adequate luminal patency. Intraoperative angiography
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Fig. 1 Preoperative computed tomography angiography (CTA) showed occlusion of the left
infragenicular arteries. The focal occlusive lesions involved the left distal popliteal
artery and the trifurcation (arrowhead) (A). Axial imaging negated the possibility of
popliteal artery entrapment and cystic adventitial disease of the popliteal artery (B).
Intraoperative findings and postoperative CTA. Thickened walls were found in the
infragenicular arteries, and soft and white thrombi were observed in the popliteal ar-
tery and tibioperoneal trunk (arrowheads) (C). Endarterectomy of 5cm in length was
carefully performed (D). The intraoperative angiography showed a well-recanalized
popliteal artery, tibioperoneal trunk, and anterior tibial artery (arrowheads) (E).
Postoperative CTA (1 week after the surgery) showed good revascularization of the
infragenicular occlusive lesions (arrowhead) (F).

showed a well-recanalized popliteal artery, tibioperoneal
trunk, and anterior tibial artery (Fig. 1E). His postop-
erative course was uneventful, with good recanalization
shown on CT angiography (Fig. 1F). Complete resolution
of claudication was observed after the surgery, and the
postoperative ankle-branchial index of his left leg recov-
ered to 1.09. The site of endarterectomy has remained
patent for 4 years postoperatively.

The resected lesion was pathologically demonstrated
significant fibrotic components with hemosiderin deposi-
tion. No features associated with atherosclerosis were
found. These findings may be explained as pathologic
changes of chronic thromboembolism (Figs. 2A-2C).

Discussion

This case report shows technical success of endarterec-
tomy for the infragenicular arterial lesions with long-term
patency of the revascularization site. Little is known about
the clinical outcomes of endarterectomy for infragenicular
arterial lesions given the lack of studies on infragenicular
endarterectomy in contrast to EVT or bypass procedures.
However, some reports have suggested that infragenicular
endarterectomy is safe and effective for localized athero-
sclerotic arterial disease. Nasr et al. reported short-term
clinical outcomes of seven patients whose EVT-failed
localized popliteal artery diseases were treated with end-

arterectomy through a posterior approach, with a 100%
technical success rate and an 86% of 1-year patency rate.?
Kumar et al. concluded that endarterectomy should be
considered as a viable option for bypass procedures for
short atherosclerotic popliteal and infragenicular arterial
lesions. They basically used a patch for their endarter-
ectomy including vein patching in 87% and prosthesis
patching in 12%. Their primary patency rate was 89%,
and their primary assisted patency rate after balloon dila-
tion reached 96% at 3 years after surgery.’) Abbas et al.
emphasized the good results of open endarterectomy with
a patch in short atherosclerotic occlusive artery of lower
extremity including infragenicular segment.”) Thus, sev-
eral articles proved that endarterectomy is a feasible al-
ternative procedure to bypass surgery and EVT in selected
patients with localized disease developed in genicular
segment. Regarding the current case, the bilateral lower
extremity arteries other than the left infragenicular arter-
ies were basically intact, with no atherosclerotic lesions,
as shown in Fig. 1. The localized infragenicular occlusive
lesions were most likely attributed to thromboembolisms
based on his past history of chronic atrial fibrillation as
well as angiographic findings. Therefore, endarterectomy
was indicated as our first option for the present patient,
who had no veins available for bypass grafting.

A point of concern is that residual lesions at one end
of the endarterectomy site are associated with recurrent
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Fig. 2 The resected specimen consisted of white and focally red
thrombi (A). Histology of the lesion demonstrated extensive
fibrosis with hemosiderin deposition. No features associ-
ated with atherosclerosis were apparent (B, C).

stenosis after surgery.’) Therefore, arteriotomies of the
endarterectomy site are mostly repaired with patch plasty
to prevent restenosis, especially for patients in whom
either inflow and outflow lesions exist or the arterial di-
ameters are relatively narrow.2# Vein patching is a com-
mon procedure, but the use of prosthetic patches should
be carefully considered because infection of prosthetic
patches following endarterectomy sometimes leads to se-
vere complications, such as high mortality risk and major
amputation.t) The reason or indication for direct suture
without a patch in the present case is that abnormalities in
neither inflow nor outflow of the localized arterial lesions
were present, which was probably due to embolic process.
Adequate patency of the vascular lumen was also secured
after direct suturing. In addition, there was probably little

Endarterectomy of Infragenicular Lesions

chance of recurrent stenosis after direct closure based on
the histological findings of the resected thrombi, which
were not associated with atherosclerosis.

These therapies are still associated with a low rate of
long-term patency and further reinterventions despite the
development of EVT and plaque debulking techniques
such as laser-guided atherectomy for infragenicular occlu-
sive lesions.”8) Therefore, endarterectomy of infragenicu-
lar localized lesions would be a more preferable option
considering the high probability of restenosis after revas-
cularization by EVT. It can also spare the long saphenous
vein for use in future bypass surgery.

Conclusion

We present a patient with localized infragenicular arterial
disease that was treated with isolated endarterectomy.
Endarterectomy of the infragenicular artery represents a
viable option for selected patients with localized lesions
using a judicious surgical technique, and this technique
should be especially considered for patients with inad-
equate veins for bypass grafting.

Disclosure Statements

There are no conflicts of interest to declare.

Additional Note

Patient consent for publication was obtained.

Author Contributions

Writing of the manuscript: HO, SK, HT
Critical review and revision: all authors
Final approval of the article: all authors
Accountability for all aspects of the work: all authors

References

1) Wieker CM, Schonefeld E, Osada N, et al. Results of com-
mon femoral artery thromboendarterectomy evaluation of
a traditional surgical management in the endovascular era.
J Vasc Surg 2016; 64: 995-1001.

2) Nasr H, Hobbs S, Abrew C. Popltieal endarterectomy for
localized popliteal artery disease. Ann Vasc Surg 20155 29:
50-4.

3) Kumar N, Verma RK, Krishna V. Open endarterectomy in
short atherosclerotic occlusion of the popliteal artery. Indian
J Thorac Cardiovasc Surg 2013; 29: 230-4.

4) Iscan S, Cakir H, Yurekli I, et al. Graft materials for popliteal
artery patch plasty. Ann Vasc Surg 20153 29: 1483-4.

5) Abbas M, Claydon M, Ponosh S, et al. Open endarterectomy
of the SPT segment: an experience. Ann Vasc Surg 2007; 21:
39-44.

Annals of Vascular Diseases Vol. 14, No. 1 (2021)

81


http://dx.doi.org/10.1016/j.jvs.2016.04.036
http://dx.doi.org/10.1016/j.jvs.2016.04.036
http://dx.doi.org/10.1016/j.jvs.2016.04.036
http://dx.doi.org/10.1016/j.jvs.2016.04.036
http://dx.doi.org/10.1016/j.avsg.2014.09.005
http://dx.doi.org/10.1016/j.avsg.2014.09.005
http://dx.doi.org/10.1016/j.avsg.2014.09.005
http://dx.doi.org/10.1007/s12055-013-0247-8
http://dx.doi.org/10.1007/s12055-013-0247-8
http://dx.doi.org/10.1007/s12055-013-0247-8
http://dx.doi.org/10.1016/j.avsg.2015.05.011
http://dx.doi.org/10.1016/j.avsg.2015.05.011
http://dx.doi.org/10.1016/j.avsg.2006.06.002
http://dx.doi.org/10.1016/j.avsg.2006.06.002
http://dx.doi.org/10.1016/j.avsg.2006.06.002

Okuda H, et al.

6) Sapienza P, Napoli F, Tartaglia E, et al. Infection of prosthetic
patches after femoral endarterectomy: an unreported com-
plication. Ann Vasc Surg 2019; 56: 11-6.

7) Argueta EE, Rosales A, Suarez JA. A retrospective analysis
of laser endarterectomy assisted balloon angioplasty for
popliteal and infrapopliteal peripheral arterial disease. Int J

Cardiol 20165 225: 87-90.

8) Biagioni RB, Nasser F, Matielo MF, et al. Comparison of
bypass and endvascular intervention for popliteal occlusion
with the involvement of trifurcation for critical limb isch-
emia. Ann Vasc Surg 2020; 63: 218-26.

82

Annals of Vascular Diseases Vol. 14, No. 1 (2021)


http://dx.doi.org/10.1016/j.avsg.2018.07.069
http://dx.doi.org/10.1016/j.avsg.2018.07.069
http://dx.doi.org/10.1016/j.avsg.2018.07.069
http://dx.doi.org/10.1016/j.ijcard.2016.09.109
http://dx.doi.org/10.1016/j.ijcard.2016.09.109
http://dx.doi.org/10.1016/j.ijcard.2016.09.109
http://dx.doi.org/10.1016/j.ijcard.2016.09.109
http://dx.doi.org/10.1016/j.avsg.2019.07.004
http://dx.doi.org/10.1016/j.avsg.2019.07.004
http://dx.doi.org/10.1016/j.avsg.2019.07.004
http://dx.doi.org/10.1016/j.avsg.2019.07.004

