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ABSTRACT
Background: Historically, the treatment of iliac artery occlusive disease required a surgical bypass usually consisting of an
aortobifemoral bypass or an iliofemoral bypass. With the advent of balloon angioplasty and stenting, these procedures
are frequently replaced with endovascular options. However, the treatment of diffuse occlusive disease of the external
iliac artery (EIA) using balloon angioplasty and/or stenting does not carry a favorable long-term patency rate. Remote
endarterectomy of the EIA using ring dissectors with balloon assistance provides a novel, controlled, safe, and durable
treatment of the diseased and/or occluded EIA.

Methods: A retrospective review over the past 6 years was performed at our institution identifying patients treated with
balloon-assisted remote endarterectomy of the EIA by the current five practicing vascular surgeons. The technique in-
volves exposure of the ipsilateral common femoral artery. With nonocclusive disease, direct access into the common
femoral artery is performed, a wire is traversed through the diseased EIA, and a balloon is inflated at the origin of the
vessel providing hemostasis and control. A femoral endarterectomy is performed, and a ring dissector is passed over the
endarterectomized material including the wire and balloon catheter and advanced remotely through the EIA up to the
balloon. The balloon is briefly deflated, repositioned within the ring dissector, and reinflated, thus cutting the plaque. This
allows for retraction of the inflated balloon and cutter, removing the endarterectomized core plaque. The procedure is
similar for the treatment of an occluded EIA, but wire access across the occluded vessel is normally achieved with
contralateral access. In both cases, the balloon provides control and hemostasis and is critically important in the rare
treatment of vessel rupture.

Results: A total of 101 vessels were treated in 97 patients. The procedure was successful in 98 vessels (97%) with failure
related to vessel rupture requiring conversion to an iliofemoral bypass. The estimated patency rate at three years was 94%
with a median follow-up of 20 months. Restenosis/occlusion in four patients seemed to be related to a severe sclerotic
response. The EIA was occluded 32% of the time. The common iliac artery (CIA) was diseased requiring angioplasty and
stenting 29% of the time and a stent was placed at the transition zone between endarterectomized vessel and non-
treated proximal most EIA or distal most CIA 58% of the time. There were no perioperative deaths.

Conclusions: Balloon-assisted remote endarterectomy of the diffusely diseased and/or occluded EIA is a safe and durable
option. It precludes the need for a prosthetic conduit and the risk of associated infection. It also involves a single groin
incision and negates the need for retroperitoneal exposure of the CIA. (J Vasc Surg 2020;71:2029-37.)
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The treatment of iliac artery occlusive disease historical-
ly involved a bypass such as an aortobifemoral bypass or
if unilateral, an iliofemoral bypass. Although open repair
is associated with excellent patency rates as high as
72% to 90% at 10 years with aortobifemoral grafting1 it
is a substantial operative procedure with significant asso-
ciated morbidity and mortality. The introduction of
endovascular options including balloon angioplasty
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and/or stenting has revolutionized the treatment of iliac
occlusive disease. Although long-term patency rates are
superior for open bypass compared with endovascular
intervention, the secondary patency rates and limb
salvage rates are comparable.2 Furthermore, with
improved skills and expertise endovascular treatment is
associated with lower morbidity and mortality, shorter
hospitalization, and lower short-term costs.3
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ARTICLE HIGHLIGHTS
d Type of Research: Single-center, retrospective anal-
ysis, cohort study

d Key Findings: In 101 vessels balloon-assisted remote
endarterectomy of the diffusely diseased or
occluded external iliac artery (EIA), combined with
stenting of the proximal EIA in 58% resulted in a
94% 3-year patency rate

d Take Home Message: Balloon-assisted remote end-
arterectomy of the EIA with a wire access and
frequent proximal EIA stenting was a safe and dura-
ble option for the treatment of iliac artery occlusive
disease.
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Although endovascular therapy is now considered by
many to be the first line of treatment for aortoiliac occlu-
sive disease,4 the involvement of disease in the external
iliac arteries is associated with poorer patency. In one
study the 1-, 3-, and 5-year patency rates of stenting the
CIA was 92%, 85%, and 76% compared with 76%, 56%,
and 56% for external iliac artery (EIA) stents. Furthermore,
in women the 1-, 3-, and 5-year patency rates for EIA stents
were even lower at 61%, 47%, and 23%.5 The reduced
patency rates associated with endovascular therapy
directed at the EIA disease, especially in women, is likely
related to the smaller diameter of the target vessel. The
patient with unilateral EIA occlusive disease is therefore
often felt to be better treated with an iliofemoral bypass
with a cumulative patency rate of 96% and 92% at 1 and
3 years, respectively.6 However, this procedure requires
retroperitoneal exposure, and in most cases the use of a
prosthetic conduit. Infection of vascular prosthetic grafts
occurs in 1% to 5% of patients; the inguinal incision is
one of the highest anatomic sites for occurrence. Associ-
ated morbidity and mortality involving vascular graft
infection is significant with a very high rate of amputa-
tion.7 According to a 2011 study, about 450,000 prosthetic
vascular grafts were inserted annually in the United States
and infections of these vascular grafts resulted in approx-
imately $640 million in health care expenditure every
year.8 With the aged population growing substantially,
as well as the need for vascular intervention, the current
cost of vascular graft infection is likely to currently exceed
$1 billion annually in the United States.
In an effort to provide less invasive options to our pa-

tients with improved patency rates, our group has
devised a hybrid approach to the treatment of iliac artery
occlusive disease in those patients with significant EIA
involvement. Remote endarterectomy of the EIA using
ring dissectors with angiographic and balloon assistance
provides a controlled, safe, and durable option for the
treatment of diseased and/or occluded external iliac ar-
teries. This option negates the need to use a vascular
prosthetic conduit and requires only unilateral exposure
of the common femoral artery.

METHODS
A retrospective review over the past 6 years was per-

formed at our institution between the dates of
December 1, 2012, and December 1, 2018. Study follow-
up ended on January 1, 2019, to allow for at least 1 month
of potential follow-up time for all patients. The study was
evaluated by the Mission Health Institutional Review
Board and was deemed exempt for formal institutional
review board review and, because it was a retrospective
review of medical records with no risk of injury to
patients, informed consent requirement was waived. All
patients treated or attempted to be treated with remote
endarterectomy of the EIA were identified. The age and
sex of the patient were noted. The presentation was clas-
sified as either limb threatening with ischemic tissue loss
and/or rest pain versus non-limb threatening with claudi-
cation. The external iliac disease was categorized as
occluded or stenotic. If the common iliac artery (CIA)
was also diseased such that it required concomitant
stenting, it was noted. If the procedure was not success-
ful, the cause of failure was identified. The need for a
stent at the transition point from endothelialized vessel
to endarterectomized vessel was recorded. If an outflow
procedure was performed at the same setting, it was
noted. Patency failure was identified through the lack
of pulse in the treated artery or through signs of
blockage. Follow-up time for patients with successful
procedures was determined by the date of last visit
within our health system electronic medical record.
Follow-up time was censored at the last visit, patency
failure, or at January 1, 2019, whichever came first.
Kaplan-Meier survival analysis with a 95% Hall-Wellner
band was performed to estimate patency rates for suc-
cessfully treated arteries over time. All statistical analyses
were done using SAS version 9.4 (Cary, NC).

Technique. Remote endarterectomy of the EIA is similar
to thewell described remoteendarterectomyof the super-
ficial femoral artery.9 The endarterectomy is performed
retrogradewhen treating the EIA andmost descriptions of
the procedure involve cutting the plaque with a MollRing
Cutter (LeMaitre Vascular, Inc, Burlington, Mass). Unlike the
superficial femoral artery, the arterial inflow is intact at the
point of plaque transection at the proximal EIA. As a result,
vessel injury can result in dramatic blood loss and often
requires urgent open surgical conversion for control. To
provide increased control and safety for the procedure,
wire access is achieved across the target EIA. In the case of
a diseased and narrowed EIA, a wire can usually be passed
retrograde from the ipsilateral exposed common femoral



Fig 1. Arteriogram of the left iliac artery anatomy with a
diseased common iliac artery (CIA) and an occluded,
previously stented external iliac artery (EIA).
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artery. In the case of an occluded EIA, a wire is directed
from the contralateral femoral artery, over the aortic
bifurcation, down theCIA, and across the occludedEIA. It is
then secured during the ipsilateral femoral
endarterectomy.
Once wire access is achieved across the EIA, a standard

ipsilateral femoral endarterectomy is performed. Prox-
imal hemostasis is achieved by passing an angioplasty
balloon up to the origin of the EIA. Even in the case of oc-
clusion, the balloon is placed in this position and inflated.
Before passage of the balloon, a Vollmar ring dissector
(LeMaitre Vascular, Inc) is placed over the wire. This de-
vice is sized to match the size of the EIA. The femoral
endarterectomy is extended up into the EIA under the
inguinal ligament. The plaque is transected distally, and
the ring dissector is passed over the wire, balloon cath-
eter, and around the plaque. It is advanced under fluo-
roscopy remotely up the entire EIA. The occlusive
balloon is briefly deflated and then retracted such that
it straddles the ring dissector and is then reinflated,
thus scoring and ideally cutting the plaque. The balloon
is partially deflated, and traction is applied to the balloon
and ring dissector, removing the endarterectomized pla-
que burden from the EIA. The balloon is then returned to
the origin of the EIA and reinflated, providing hemostasis
with good inflow now having been established. The
femoral arteriotomy is now closed with either a bio-
prosthetic patch, or in high infection risk cases, with a
vein patch. Before complete closure the balloon is
deflated, and flow is reestablished across the common
femoral artery. The balloon catheter is removed, and a
6F sheath is placed over wire into the vessel. Completion
angiography is performed. The CIA can be treated if the
occlusive disease is severe enough to warrant interven-
tion. The transition zone, which is defined as the area of
the distal-most CIA and the proximal-most EIA where
the remote endarterectomy was completed and involves
a transition from endothelialized vessel to endarterec-
tomized vessel may be irregular and potentially flow
limiting. If warranted, such as with a significant dissec-
tion or plaque irregularity causing 30% or greater steno-
sis, a self-expanding stent can be used to improve flow
across this area and potentially reduce thrombotic risk.
A self-expanding nitinol stent was used as it was applied
from the endothelialized CIA to the endartectomized
EIA. The luminal diameter of the endarterectomized
vessel often increased by 20% or more and the self-
expanding stent better molds to the resulting size
discrepancy (Figs 1-4).

RESULTS
From December 1, 2012, and December 1, 2018, a total of

101 vessels in 97 patients were treated. Data were
collected on these patients until January 1, 2019. Fifty-
six of the patients were male (58%) and 41 were female
(42%) (Table). The average age was 69 years. Limb
salvage, with presentation of either rest pain
(n ¼ 29 [30%]) or tissue loss (n ¼ 28 [29%]) was the indi-
cation in 57 patients (59%). Disabling claudication
accounted for 41% of the presentations (n ¼ 40). Tech-
nical success was achieved in 98 of the 101 treated vessels
(97%). The three failures were all related to vessel disrup-
tion. One of these involved the dissector being pushed
through the EIA vessel wall and the other two were the



Fig 2. A, Successful wire crossing of the occluded and previously stented external iliac artery (EIA) with the oc-
clusion balloon in proper position. The Vollmar ring dissector is starting to be advanced across the occluded EIA.
B, Further advancement of the ring dissector. C, Ring dissector now just above the previously placed and
occluded EIA stent. D, Ring dissector successfully advanced to the origin of the EIA at the base of the occlusion
balloon. E, Occlusion balloon temporarily deflated and retracted within the ring dissector. F, Occlusion balloon
now reinflated within the ring dissector effectively transecting the plaque. G, Removal of the endarterectomized
EIA plaque out the femoral arteriotomy with traction on the balloon and ring dissector.

Fig 3. Actual plaque removed from the previously
occluded external iliac artery (EIA). It is still skewered on
the wire and balloon catheter with the ring dissector
ahead of the specimen. The balloon itself has been read-
vanced to provide hemostasis at the distal common iliac
artery (CIA).
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result of the EIA being dissociated at its origin during
traction of the endarterectomized plaque. In each case,
balloon control and hemostasis was rapidly achieved
with minimal hemodynamic effect. An iliofemoral
bypass was performed as the rescue procedure in each
case. Although a focal injury could be resolved poten-
tially with a covered stent, the extent of injury associated
with complete transection of the EIA or the incomplete
endarterectomy associated with the dissector pene-
trating the vessel were better treated with iliofemoral
bypass grafting.
Four patients underwent bilateral remote external iliac

endarterectomies. Two were performed during the same
operative setting, and one had a bifurcated aortic endog-
raft deployed for a concomitant abdominal aortic aneu-
rysm with delivery of the device components through
the endarterectomized external iliac arteries. Of the
93 unilateral external iliac arteries treated, 48 were on
the right side and 45 were on the left. Seventy-eight pro-
cedures (77%) required stenting. The CIA was signifi-
cantly diseased such that angioplasty and stenting was
required in 29 of the 101 treated external iliac arteries
(29%). A balloon-expandable stent was usually used for
the CIA providing better placement precision and radial
strength. The transition zone, as defined earlier at the
proximal-most EIA following remote endarterectomy
was frequently irregular in appearance on completion
angiography and if narrowed by 30% or more it was
treated with a self-expanding stent. This procedure was
performed 58% of the time (59/101 treated vessels). Ten
of the treated vessels required both CIA stenting and
transition zone stents. The EIA was severely diseased
but maintained a lumen in 69 of the 101 vessels treated
(69%) and was occluded in 32 of the treatment vessels
(32%). Four patients with occluded external iliac arteries
also had occlusion of the CIA that required recannulation
and stenting at the time of remote EIA endarterectomy.
An outflow femoral artery to distal artery bypass was
required and performed in 16 patients.
The 1-year estimated patency rate was 97% (Fig 5). The

2- and 3-year estimated patency rates were both 94%.
The 4-year estimated patency rate was 89%, but follow-
up was restricted to 16 arteries at this time point. The
median follow-up time was 20 months (interquartile



Fig 4. A, Completion angiogram showing significant common iliac artery (CIA) occlusive disease and irregularity
at the proximal most external iliac artery (EIA) transition zone. B, Final angiogram after stenting of the CIA and the
proximal EIA transition zone. The endarterectomized EIA is widely patent.

Table. Participant demographics and characteristics

No. %

Participants (N ¼ 97)

Age, years, mean 6 SD 69 6 9

Sex

Female 41 42.3

Male 56 57.7

Presentation

Rest pain 29 29.9

Tissue loss 28 28.9

Claudication 40 41.2

Death 15 15.5

Treated vessels (N ¼ 101)

Occluded 32 31.7

Stenotic 69 68.3

Stent total 78 77.2

CIA 29 28.7

Transition 59 58.4

Both 10 9.9
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range, 7-37 months). The four early occlusions seemed to
be related to a severe sclerotic response. The one subse-
quent failure showed progressive CIA and CFA occlusive
disease as probable cause. Of the five vessels that failed,
three were initially treated for stenotic disease and two
were treated for an occluded EIA. Two were vessels in
women and three in men. None of the failures were
felt to be amenable to secondary intervention to afford
secondary patency, and four of the five patients required
surgical revascularization. Although patent, patients with
claudication or rest pain were greatly improved with res-
olution of all rest pain symptoms. Of the patients treated
with tissue loss, limb salvage and healing were achieved
in all but one. That patient failed to heal a transmetatar-
sal amputation wound despite multiple debridement
procedures and eventually required a below-the-knee
amputation. The treated vessel remained patent and
likely aided in the healing of the leg amputation below
the knee. There were no perioperative deaths. Eight pa-
tients developed groin wound complications. Three of
these were seromas that resolved spontaneously over
time. Five patients developed wound dehiscence and/
or infection requiring debridement and healing of the
wound by secondary intention. There were no long-
term or delayed infection issues in the treated patients.
There were no deaths related to the procedure.

CONCLUSIONS
Balloon-assisted remote endarterectomy provides a

safe and durable method to treat the diffusely diseased
or occluded EIA. Our group has been performing
remote endarterectomy of the EIA on a somewhat reg-
ular basis for the past 10 years. The procedure has



Fig 5. Kaplan-Meier curve with 95% Hall-Wellner band showing patency probability for 98 successfully treated
arteries. Given the study period for included procedures spanned 6 years (December 2012 to December 2018),
patient follow-up time ranged from 2 weeks to 72 months (median, 20 months). Number at risk shows partici-
pants with available follow-up data at that time point.
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evolved over time in efforts to make it more controlled
and safer, specifically by reducing blood loss. Initially it
was performed with Vollmer dissection rings and a
MollRing Cutter as is classically described.10 However,
after several episodes of vessel injury with profound
blood loss in each case, including an instance where
the vessel cutter disrupted the vessel, it was decided
to explore wire access into the aorta from the ipsilateral
femoral artery and balloon occlusion of the distal CIA.
This strategy provided greater control and safety with
near immediate hemostasis even with vessel disruption.
Blood loss before balloon assistance was routinely
greater than 400 to 500 mL before this change with
cell saver used on most cases. After this change, blood
loss was usually less than 200 mL and cell saver ordered
as standby. Initially, this procedure was performed with
diseased but patent external iliac arteries. As comfort
has increased and with wire access provided from the
contralateral femoral artery with passage down a subin-
timal plane antegrade across the occluded EIA the pro-
cedure is now often performed for occluded external
iliac arteries. Interestingly, passage of the ring dissector
is often much easier with occluded vessels. Further-
more, in patients undergoing endovascular treatment
of aneurysmal disease a remote EIA endarterectomy
can provide access across diseased external iliac arteries
negating the need for retroperitoneal exposure and
placement of a conduit. The remote endarterectomy
portion of the procedure generally added 30 to 45 mi-
nutes to the operation. A femoral endarterectomy was
performed at the beginning of each procedure and
accounted for the majority of the total operative time
requiring 60 to 90 minutes. The remote endarterec-
tomy as described in this report has a short learning
curve and proficiency is achieved within three to five
procedures.
Because females tended to have higher failure rates

with endovascular treatment of the EIA, they would
potentially have the greatest benefit from a more suc-
cessful treatment.5 Indeed, they had a similar successful
treatment rate to that of males. The overall rate of suc-
cessful completion of the procedure was excellent and
should exceed 95% with experience. The patency rates
were very good and matched or exceeded open surgical
revascularization as well as endovascular treatment. In
comparison, a study reported in 2003 described a
3-year cumulative primary patency rate with remote
EIA endarterectomy of 60%, with a 3-year primary-
assisted patency rate of 86%, and a secondary patency
rate of 94%.11 With advancements in technology and reg-
ular use of perioperative clopidogrel and adherence to
statin therapy these results should be improved and rival
the historical gold standard of surgical bypass.4 The lib-
eral use of stents for the treatment of significant CIA
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disease and/or irregularities of the transition zone would
also seem to likely improve patency.
The procedure has proven to be safe with no periop-

erative deaths and minimal morbidity. Avoidance of a
prosthetic conduit was beneficial; the five groins with
dehiscence and possible associated infection were all
successfully treated with debridement and local
wound care. Had prosthetic grafts been involved, mul-
tiple subsequent surgical procedures may have been
necessary, including graft removal, antibiotic-
impregnated graft, or autogenous or cadaveric allo-
graft replacement with possible muscle flap. Hospital
stay averaged between 2 and 3 days for uneventful pro-
cedures, but this was difficult to quantify because
many patients required concomitant treatments and
had tissue loss of the lower extremity requiring further
attention.
Balloon-assisted remote endarterectomy of the EIA is

a hybrid option using both open surgical techniques as
well as endovascular. When dealing with diseased or
occluded external iliac arteries it provides a less inva-
sive option compared with bypass grafting and is per-
formed with a single femoral incision. It negates the
need for retroperitoneal exposure of the CIA and the
morbidity associated with that approach. Perhaps
most important, it also avoids the need of prosthetic
vascular bypass. We did routinely use a bioprosthetic
patch (bovine pericardium) because this seems resis-
tant to infection, but in very high-risk patients an autol-
ogous vein graft would be used. This would include
hostile groins in obese patients or those with severe ex-
tremity tissue loss and suspected infection. This was
necessary in approximately 15% of cases. It is more
invasive than percutaneous endo-treatments, but has
a better patency rate when dealing with the EIA. Iso-
lated or focal disease of the EIA was still treated with
percutaneous stenting. This, however, accounted for
less than 20% of EIA disease presentations. Diffuse
and severe occlusive disease of the EIA was treated
exclusively with remote endarterectomy. The substan-
tial debulking of plaque was felt to be beneficial
when compared with aggressive angioplasty and
extensive stenting.
This study has several limitations. As a retrospective,

pragmatic study, our outcome measure of patency
was based on a lack of pulse in the treated artery and
signs of blockage. If vessel occlusion was suspected, im-
aging with ultrasound examination or computed to-
mography angiography was performed for further
investigation and planning. There was no study directed
routine follow-up intervals and it was individualized by
surgeon and clinical situation. Furthermore, at follow-
up, clinical history, physical examination, and ankle-
brachial indices were used to assess perfusion and
treatment patency. Owing to cost restraints and
because this was a retrospective study, the routine use
of duplex imaging or computed tomography scans
could not be rationalized. Fortunately, our center’s
involvement in the Vascular Quality Initiative stressed
better follow-up during the past few years and because
this overlapped with the examined time period it
resulted in better than expected follow-up with greater
than 75% of patients achieving appropriate and
continued monitoring.
In conclusion, early and mid-term patency seems to be

excellent and further follow-up will hopefully clarify good
long-term patency.
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DISCUSSION
Dr Peter R. Nelson (Tulsa, Okla). Dr Henretta and his col-
leagues have presented a considerable 6-year experience
including 97 patients in whom they have used the tech-
niques described for balloon-assisted remote endarter-
ectomy for severe occlusive disease of the external iliac
artery (EIA). Almost 60% of those treated had chronic
limb-threatening ischemia, while the remainder had
disabling claudication. Although no specific TASC strati-
fication was offered, 40% of patients had long-segment
chronic total occlusion of the EIA, with the remainder
described as severe diffuse EIA disease. Thirty percent
had significant concomitant common iliac disease
requiring treatment and 16 patients required outflow
bypass procedures at the same setting.
Overall, their description of a hybrid approach to this

particular phenotypeepredominantly external iliac occlu-
sive disease spilling into the common femoral arteryeis
not new (first performed in 1994, Smeets L, et al. JVS
2003). However, using a technique first described in
2015 (at the Midwestern Vascular Surgical Society, Kava-
naugh CM, et al. JVS 2016); specifically, performing retro-
grade iliac remote endarterectomy using the Moll-ring
system with two important modifications: 1) working
over a through and through guidewire for durable access;
and 2) employing proximal balloon occlusion not only for
hemostasis/proximal control but also for safe and more
precise cutting of the plaque end point. They present
what appears to be the largest series to date. Using this
technique, the authors offer excellent results with high
technical success (97%), reduced periprocedural blood
loss, requirement for adjunctive stenting in only 58% of
cases, short hospital stays, 94% patency, and no perioper-
ative mortality.
I offer the following questions and comments: Do the

97 patients identified include ALL consecutive patients
with primarily significant EIA occlusive disease over the
time period, or were there patients with similar anatomy
treated with different open, hybrid, or endovascular ap-
proaches? If so, what percentage of the total had remote
endarterectomy and how were overall treatment deci-
sions made?
In the case shown, was there consideration for creating

the endarterectomy plane outside the occluded stent
and extracting the stent along with the associated pla-
que? This has been described in the superficial femoral
artery (SFA) as a successful strategy. Are their bigger
risks/concerns with this approach in iliac disease?
The three technical failures described were converted

to open iliofemoral bypass. Do you think, since you had
wire access, any or all of these cases may have been
salvaged with stent grafting, or do you think conversion
is necessary?
How often do you lose the hypogastric artery either due

to the extent of the endarterectomy or because of having
to cage the origin with adjunctive stenting? What, if any,
consequences have you seen?
I am interested in your stentingpractice. In the SFA, stent-

ing at least the endarterectomy endpoint seems routine.
What is different about use in the EIA that allows for selec-
tivestenting? Is it justdirectionoffloworsomethingspecific
to your techniqueeperhaps the precision of the balloon-
assisted cutting of the plaque?Have youused intravascular
ultrasound at all to help with the decision to stent?
Have you tried/considered entirely relining the endar-

terectomized segment with covered stent grafting?
Covered stents offer improved patency in this location
over bare-metal stents. Would this offer any advantage
or disadvantage in your opinion?
And, in light of some of the interesting discussions com-

ing out of LINC in Europe this week, when you do stent,
has/will your use of drug-eluting stents change given
the recent mortality concerns raised? And, would you
ever approach these patients entirely endovascular using
a helical self-expanding stent to treat the common
femoral artery disease component?
You stated that symptoms were improved, but no he-

modynamic data are included. Do you have information
regarding hemodynamic improvement following the
procedure and any long-term data to demonstrate
durability?
The primary comparison made in the paper was be-

tween the described hybrid approach and open iliofe-
moral bypass surgery with obvious advantages to the
less-invasive approach highlighted. However, would a bet-
ter comparison be between the described technique and
a similar hybrid approach using femoral endarterectomy
and retrograde iliac stenting (FERIS) without remote end-
arterectomy? This latter technique has similarly been
described since the early 2000s (Nelson PR, et al. JVS
2001; Chang RW, et al. JVS 2008) and published series
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have demonstrated excellent 5-year patency rates and
limited need for reintervention. How do you convince
those of us in the audience who routinely do FERIS that
we should add remote endarterectomy?
How accurate is your follow-up data? In themanuscript,

you state that accurate follow-up data was only available
once your group started participating in Vascular Quality
Initiative. If the earlier follow-up is less robust, how does
this affect the strength of your conclusions, especially
related to durability claims, etc? You did not perform
life-table analysis for patency rates, which would be
more definitive. Is this because accurate follow-up data
are not available?
A former partner tried to assign an acronym FERIS (F-E-

R-I-S) for femoral endarterectomy and retrograde iliac
stenting. “Balloon-assisted remote external iliac endarter-
ectomy” is similarly a mouthful. Have you and your group
coined a catchy acronym for this procedure to try to get
it to “stick” in the literature (ie, BAREILE, BASRIE, etc)?
Dr Matthew A. Wagner. To answer your first question,

these were not all consecutive patients, so there was pa-
tient selection involved. Especially early on in this inter-
vention, the group initially avoided this procedure in
cases of completely occlusive disease. However, after
realizing that contralateral wire access was feasible, we
started doing it more. After some experience with this,
it actually ends up being easier to get your dissection
plane around an occlusive plaque rather than a stenotic
plaque. We would still opt to do an open approach in
patients that are younger and patients with potential
bilateral disease and extensive aortic and common iliac
artery disease. That would provide them with longer-
term patency and reduced need for reintervention.
Other situations in which we would elect to not do a
remote endarterectomy are in cases of heavily calcified
plaque or tortuous vessels, since it can often be very
challenging to advance the ring dissector up in these
settings.
For your second question about the three failures that

occurred and were corrected with an open iliofemoral
bypass, we certainly agree that in cases where there is
a minor vessel injury, we would certainly just rescue
with a covered stent. However, in two of the three cases,
there was vessel disruption when retracting the plaque
out. The vessels then became somewhat everted. As a
result, the best rescue operation in those cases was felt
to be an open iliofemoral bypass and, of course, we
had the balloon up for quick proximal hemostasis.
Then, in the third case of vessel injury, the dissector actu-
ally extruded out of the vessel though the vessel wall.
Once this happens, it is very challenging to get it back
into the vessel and into the correct dissection plane.
Thus, again, it was easier to convert to an open repair
rather than try to continue an incomplete remote endar-
terectomy in a damaged vessel.
We rarely loose the hypogastric artery. Most of the time,

our proximal dissection plane ends just distal to the hy-
pogastric takeoff. We do have some cases where we
end up caging the hypogastric artery with that transition
stent. However, we have never had patients with symp-
toms from that. In the other cases where we have
occluded the hypogastric artery, it has been in cases
where they already have significant disease in the hypo-
gastric artery and did not develop any new symptoms
from that.
For your other question about routine stenting, while

it is commonly done in the published descriptions of
remote endarterectomy in SFA disease, it is not as
necessary in external iliac disease. This is because the
remote endarterectomy performed in SFA disease is
typically done with a Moll-ring cutter. This device
does not create as clean of a transection plane of the
plaque, so it is often necessary to have that stent in
place to allow for continued laminar flow through
the area. Furthermore, the flow in the SFA is into the
transected intima and promotes further dissection
and occlusion without stenting. In the external iliac ar-
tery, the transected endothelium is affected by the
antegrade flow such that it tends to push the trans-
ected tissue outward. For our cases, we typically stop
and look at the angiographic findings and if there is
an irregularity there, then we apply a stent. If there is
no irregularity, we do not feel a stent is necessary.
You also suggested that rather than comparing remote

endarterectomy to open bypass, a better comparison
would be to the previously described hybrid approach
of open femoral endarterectomy with retrograde iliac
stenting (FERIS). We think this would certainly be an
appropriate comparison and have actually recently
compared our data to your previous data. Thus far, they
seemed to have very similar outcomes. Our outcomes
are only out to an average of about 3 years at this point,
but it will be interesting to look at our 5- and 10-year
patency rates. Ideally, a randomized, prospective study
would provide the best comparison.
And, finally, for coming up with an acronym, we

certainly hope that this will become a popular and
widely used enough technique that it would deserve
having an acronym. However, it would certainly be some-
thing we would struggle with because, as of now, BARE-
ILE is certainly not the easiest acronym to say. So, it is
definitely a work in progress.
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