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Management of endovascular treatment in spontaneous iliac artery dissections:
Applications enabling classical surgery

Spontan iliyak arter diseksiyonlannda endovaskdler tedavi yénetimi:
Klasik cerrahiye olanak saglayan uygulamalar

Fehim Can Sevil

, Mehmet Tort

Department of Cardiovascular Surgery, Erzurum Regional Education and Research Hospital, Erzurum, Turkey

ABSTRACT

Background: This study aims to investigate the effectiveness of
endovascular applications for the treatment of spontaneous iliac
artery dissections.

Methods: The medical records of 13 patients (12 males, 1 female;
mean age 67.9+5.7 years; range, 58 to 75 years) with spontaneous
iliac artery dissection between January 2017 and December 2019
were retrospectively reviewed. The diagnosis of spontaneous iliac
artery dissection was made based on contrast-enhanced computed
tomography. Demographic and clinical characteristics of the
patients, physical examination and imaging findings, and hybrid
treatments applied during endovascular treatment were analyzed.
Results: The mean follow-up was 12.5+1.1 (range, 6 to 16) months.
Five patients received hybrid treatment during endovascular
treatment. The re-entry site was closed by a patch plasty
over the common femoral artery in one of these patients.
Embolectomy was performed in the remaining four patients
for the treatment of acute ischemia of the extremities. Since no
patency could be achieved in two of the patients undergoing
embolectomy, a femoropopliteal bypass was performed. The
technical success and primary patency rates were 100%. No new
false lumen formation, intra-stent occlusion or arterial occlusion
was observed during the hospital stay and follow-up.

Conclusion: Endovascular methods can be safely used in the
treatment of spontaneous iliac artery dissections; however,
hybrid treatments may be also required in selected cases. We
believe that it is effective and safe to apply endovascular and
hybrid treatments without preventing possible surgical treatments
which may be required in the future.

Keywords: Dissection, endovascular treatment, hybrid treatment, iliac
artery.
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Amag¢: Bu calismada spontan iliyak arter diseksiyonlarinin
tedavisinde endovaskiiler uygulamalarin etkinligi arastirildi.

Calisma plani: Ocak 2017 - Aralik 2019 tarihleri arasinda
spontan iliyak arter diseksiyonlu 13 hastanin (12 erkek,
1 kadin; ort. yas 67.9+5.7 yil; dagilim, 58-75 yil) tibbi
kayitlar1 retrospektif olarak incelendi. Spontan iliyak arter
diseksiyonunun tanisi, kontrastli bilgisayarli tomografi ile
konuldu. Hastalarin demografik ve klinik o6zellikleri, fizik
muayene ve goriintiileme bulgular1 ve endovaskiiler tedavi
sirasinda uygulanan hibrit tedaviler incelendi.

Bulgular: Ortalama takip siiresi, 12.5+1.1 (dagilim, 6-16) ay
idi. Endovaskiiler tedavi sirasinda beg hastaya hibrit tedavi
uygulandi. Bu hastalardan birinde ana femoral artere yama
plasti yapilarak, yeniden girig bolgesi kapatildi. Geri kalan
dort hastada akut ekstremite iskemisinin tedavisi amaciyla
embolektomi uygulandi. Embolektomi uygulanan hastalardan
ikisinde agiklik saglanamamasi nedeniyle, femoropopliteal
baypas uygulandi. Teknik basar1 ve primer aciklik oranlari
%100 idi. Hastanede yatis ve takip siiresince yeni yalanci
limen olusumu, stent i¢i okliizyon veya arteriyel okliizyon
izlenmedi.

Sonug¢: Spontan iliyak arter diseksiyonlarinin tedavisinde
endovaskiiler yontemler giivenli bir sekilde kullanilabilir; ancak
belirli olgularda hibrit tedaviler de gerekebilmektedir. Yapilacak
endovaskiiler ve hibrit tedavilerin ileride gerekebilecek muhtemel
cerrahi tedavileri engellemeyecek sekilde uygulanmasinin etkili
ve giivenilir oldugu kanaatindeyiz.

Anahtar sozciikler: Diseksiyon, endovaskiiler tedavi, hybrid tedavi,
iliyak arter.
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Cases of isolated dissections of the iliac arteries
without aortic involvement are extremely rare, but
potentially catastrophic due to the possibility of
rupture. Although the exact cause is still unclear,
trauma, intense athletic events, pregnancy, connective
tissue disease, iliac catheterization, and atherosclerosis
have been shown as causative factors in the few cases
reported in the literature.!> Conservative treatment,
classical surgical treatment, and endovascular
treatment are among the options for the treatment of
spontaneous iliac artery dissection (SIAD) without
any established consensus.”*® Recent developments
have enabled endovascular methods as the first-line
treatment. Endovascular methods are procedures
which do not require open surgical intervention
and the procedure is completed in the angiography
unit. In hybrid techniques, endovascular procedures
are combined with surgical interventions and the
targeted procedures for complete revascularization
are aimed.”’ Discussions about the selection of
stents are ongoing and the five-year stent patency
rates have been reported as about 75% in previous
studies.”® Therefore, applications which do not
prevent alternative treatments have gained importance
such as classical surgery, when an occlusion occurs
after an endovascular treatment.

In the present study, we aimed to investigate
the application of endovascular treatment for SIAD
without hindering surgical methods that might be
required in the future and to examine the effectiveness
of endovascular treatments performed in our center.

PATIENTS AND METHODS

The medical records of 13 patients (12 males,
1 female; mean age 67.9+5.7 years; range, 58 to 75
years) with STAD between January 2017 and December
2019 were retrospectively reviewed. All patients
with SIAD proven by contrast-enhanced computed
tomography (CT) were included in the study. Patients
with a previous iliac artery surgery or any treatment
for aortic dissection or occlusion, Leriche syndrome
or abdominal aortic or iliac artery aneurysm were
excluded from the study. All patients were treated at
a single center by the same surgical team. The data
collected included the demographics, symptoms on
admission, physical examination results of the vascular
system, comorbidities, findings of imaging studies,
operation data and outcomes of the patients using
the hospital database and patient files. The primary
outcome measure of the study was primary patency rates
during post-procedural follow-up. Primary patency
was defined as an uninterrupted patency in the vessel
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undergoing endovascular treatment. Technical success
was defined as <30% residual stenosis following the
procedure.

A written informed consent was obtained from
each patient. The study protocol was approved by the
Erzurum Regional Education and Research Hospital
Ethics Committee (Date: 02.03.2020, No: 2020/05-57).
The study was conducted in accordance with the
principles of the Declaration of Helsinki.

Pre-procedural planning and indications

The ankle-brachial index (ABI) was used for
the vascular examination of the lower extremity in
all patients. Lower extremity ischemia was defined
as presence of any of the 5P symptoms including
pulseless, pain, pale, paresthesia and paralysis, while
lower extremity necrosis was defined as tissue death
in any area of the lower extremity. All applications
were planned based on contrast-enhanced CT data
which provided a detailed assessment of the vascular
structure. The CT interpretation focused on the degree
of luminal stenosis, the entry and re-entry points of
the dissection, whether the dissection extended to
the internal iliac artery and to the common femoral
artery, and the patency characteristics in the arterial
structures distal to the common femoral artery.

The percentage of compression of the arterial
lumen was measured using the unaffected iliac artery
diameter and the diameter of the true lumen at the
maximal stenotic region. True stenosis of the lumen
was classified as stenosis between 25% and 50% and
250%.”' The planned stent size to be implanted was
determined by considering the native diameter of
artery to be treated. In ineligible cases, the stent size
was determined as maximum 10% above the diameter
of the contralateral patent artery.

Technique

Vascular access in endovascular treatment of
SIAD can be established with an ipsilateral retrograde
or contralateral approach. We established vascular
access with an ipsilateral retrograde approach, since
the downward passage from the distal aorta to the
iliac artery was considered risky in the contralateral
approach due to the aortic wall structure and anatomical
structure.

All procedures were performed in the hybrid
operating room. Contralateral retrograde femoral
access was provided by ultrasonography guidance. A
5F sheath was inserted and 5,000 IU unfractionated
heparin was applied intravenously. A pigtail catheter
was inserted through a contralateral femoral access
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for imaging purposes. The dissected segment was
passaged by a percutaneous guidewire in patients in
whom no hybrid treatment was planned. The common
femoral artery was explored at the beginning of the
procedure in patients scheduled for hybrid treatment
according to the result of preoperative CT evaluation.
The sheath inserted for ipsilateral retrograde access
was placed in the true lumen detected after arteriotomy.
Stent diameters planned to be applied were determined
by comparing the images taken with the pigtail
inserted contralaterally and CT images taken before
the procedure.

The internal structure of the graft covered stents
we use is made of nitinol, and its inner surface and
outer surface are covered with polytetrafluoroethylene.
The stent is impregnated with carbon on the inner
surface of the graft, and the distal and proximal of
the stents facilitate attachment to the vessel wall. The
guidewires to pass the dissected iliac artery section are
soft tipped, hydrophilic coated on nitinol, and have a
high maneuverability that makes them slippery when
in contact with tissues such as water and blood. The
balloon angioplasty dilators we use are balloons with
paclitaxel release, safe to break, reaching a diameter
of 5.97 mm with a pressure of 6 atm and a diameter of
6.66 mm with a pressure of 16 atm.

A balloon-expandable covered stent (Fluency™
Plus; Bard Peripheral Vascular Inc., AZ, USA) was
first applied by an ipsilateral retrograde approach
under imaging guidance to clear the segment for stent
placement at the proximal part of the vessel, and
the entry site was closed in cases with an isolated
common iliac artery dissection with no extension
to the external iliac artery. The procedure was
terminated, when the false lumen was detected to be
closed in conventional angiography performed after
covered stent application. A self-expandable stent
(iVolution™; iVascular S.L.U., Barcelona, Spain)
was overlapped into the previous stent to close the
re-entry site in the dissections with a continuing false
lumen patency after the application.

A Dballoon-expandable covered stent was first
applied with an ipsilateral retrograde approach to clear
the segment for stent placement proximal to the vessel,
and the entry site was closed in the cases without
common iliac artery dissection, but with isolated
external iliac artery dissection. A self-expandable stent
was overlapped into the previous covered stent to close
the re-entry site in the dissections with a continuing
false lumen patency after the application. The stents
were not extended to the common femoral artery in
any of the endovascular procedures. Images were

taken using the contralaterally placed pigtail catheter
after the application, and intra-stent balloon (iVascular
S.L.U., Barcelona, Spain) was applied in the event of
leakage.

A self-expandable stent was placed to overlap a
minimum of 5 cm with the covered stent, while the
covered stent was applied to the entry site in the
common iliac artery in SIADs with common iliac
artery dissection extending to the external iliac artery.
The iliac stent was not extended to the common
femoral artery not to cover the distal anastomosis site
of the aortofemoral bypass which might be required
in the future in cases in which the distal end of the
stent applied in the external iliac artery was thought
to extend in the common femoral artery. In these
patients, the distal end of the stent was left proximal
to the common femoral artery and surgical repair was
performed on the common femoral artery.

The procedure was performed after applying
covered stents to the iliac arteries in cases in
which surgical intervention to the common femoral
artery was required. Common femoral artery repair
was provided by surgical methods in cases with
the dissection extending to the common femoral
artery and presence of re-entry site in this area.
After the arteriotomy of the common femoral artery,
dissection layers were fixed with the sutures placed
through the arterial lumen, and the arteriotomy was
closed with patch plasty using a patch graft. Distal
embolectomy was performed in cases with SIAD and
with ipsilateral common femoral artery occlusion.
When no blood flow was achieved with this technique,
vascularity of the extremity was ensured by a bypass
procedure between the femoral artery and popliteal
artery above the knee provided that the popliteal
artery was deemed appropriate for this procedure by
conventional angiography.

After the procedure, acetylsalicylic acid
(100 mg daily) and clopidogrel (75 mg daily) were
administered in all patients and the treatment was
continued for a total of six months.

Follow-up

In the follow-up protocol, post-procedural
evaluation of the patients was performed by the ABI
and Duplex ultrasonography in the outpatient setting.
Stent positions and patency rates were evaluated using
Duplex ultrasonography and CT during follow-up
visits in patients in whom the pulses could not be
palpated, although they were palpable before or in
whom the symptoms recurred. For the definitions,
>50% stenosis was defined as 100% increase in the
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peak systolic velocity compared to adjacent segments,
and 70% stenosis was defined as the peak systolic
velocity ratio of >3.5. Follow-up visits were scheduled
in three-month intervals.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 20.0 software (IBM Corp., Armonk, NY,
USA). Descriptive data were expressed in mean and
standard deviation (SD), median (interquartile range
[IQR]) or number and frequency. The Shapiro-Wilk
test was used to test for normality. A p value of <0.05
was considered statistically significant.

RESULTS

Baseline demographic and disease characteristics
and symptoms of the patients are given in Table 1. The
diagnosis of SIAD was made based on the imaging
methods applied for other reasons in two (15.4%) of the
patients, while four (30.8%) patients had intermittent
claudication, two (15.4%) patients had acute ischemia
of the lower extremity, two (15.4%) patients had

Table 1. Baseline and demographic and clinical
characteristics of patients (n=13)

Variable n % Mean+SD
Age (year) 679+57
Sex
Male 12 923
Female 1 77
Smoking
Yes 6 46.2
Quit 6 46.2
Never 1 77
Atherosclerotic risk factors
Hypertension 7 53.8
Diabetes 6 46.2
Dyslipidemia 10 769
Pulmonary disease 3 23
Heart disease 4 30.8
Asymptomatic 2 154
Symptomatic
Claudication 4 30.8
Limb ischemia 2 154
Limb necrosis 3 23
Abdominal pain 2 154
Ankle-brachial index
091-14 6 46.2
<09 3 23
<04 4 30.8

intermittent abdominal pain, and three (23.1%) patients
had lower extremity necrosis as symptoms at the time
of admission.

All distal pulses were present in the lower extremity
during vascular examination in six (46.2%) patients.
Femoral artery pulse was palpable in three (23%)
patients, while pulse distension was found to decrease,
compared to the contralateral femoral artery. No lower
extremity pulses including the femoral artery pulse
were palpable in four (30.8%) patients with SIAD.
Vascular examination was also evaluated using ABI
in each patient. The index was in the range of 0.91 to
1.4 in six (46.2%) patients, while it was <0.9 in three
(23%) and 0.4 in four (30.8%) of them. The ABI was
detected to be in the range of 0.91 to 1.4 in all patients
after treatment.

Computed tomography scans revealed that five
(35.7%) of the SIAD cases were confined only to
the external iliac artery, while nine (64.3%) of them
were observed as co-involvement of the common
iliac and external iliac artery. It was detected to be
bilateral in one (7.7%) patient. Dissection in this
patient was symmetrical and was a total dissection
of the common iliac artery and external iliac artery.
Four (28.5%) of SIADs were seen in the right iliac
artery, while eight (71.5%) of them were located in
the left iliac artery. Calcification was detected in the
abdominal aorta in seven (53.8%) patients, while it
was detected in the iliac artery in 11 (84.6%) of the
patients. True lumen compression was between 25
to 50% in five (38.5%) patients, while it was >50%

Table 2. Initial CT findings of patients

n
Location of dissection

Left common iliac artery 6

Right common iliac artery 3

Left external iliac artery 9

Right external iliac artery 5
Internal iliac artery dissection 2
Dissection extending to the common femoral artery 5
Abdominal aorta calcification 7
[liac artery calcification 11
Compression of true lumen

25-50% 5

>50% 9
Entry points 13
Reentry points 5

SD: Standard deviation.
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in the remaining patients (61.6%). The dissection
entry site could be detected in all cases of SIAD
with endovascular intervention, but the re-entry site
could be detected in only five (38.46%) of them. The
dissection was extending to the internal iliac artery
in two (15.4%) patients, and they had abdominal
pain as the complaint on admission. The dissection
was extending to the common femoral artery in five
(38.5%) of the dissections starting from the iliac artery.
The CT findings of the patients are shown in Table 2.

The dissection was confined to iliac arteries and
no hybrid treatment was required in eight (61.6%)
patients who underwent endovascular procedure
for the treatment of SIAD. Hybrid treatment was
performedin five (38.5%) patients, since the dissection
extended to the common femoral artery. One (7.7%)
of the patients undergoing hybrid treatment had
no occlusion at the distal common femoral artery,
while the remaining four (30.8%) patients underwent
embolectomy due to development of occlusion in the
superficial femoral artery following endovascular
intervention to the iliac artery. Distal patency
was achieved, and the flow was ensured in two
(15.4%) of these patients; however, the embolectomy
catheter could not be advanced in the other two
(15.4%) patients, and these patients underwent a
femoropopliteal bypass procedure. Unilateral
internal iliac artery and bilateral iliac artery closure
by endovascular approach was performed in seven
(53.8%) patients and one (7.7%) patient, respectively
in all iliac artery dissections extending from the
common iliac artery to the external iliac artery and
dissections extending to the internal iliac artery.

The primary patency rate was found to be 100%.
Intra-stent balloon was performed in four (30.8%)
patients with a residual stenosis of >30% after covered
stent application. The technical success rate was also
100%. The balloon was inflated with pressures between
6 to 16 atm pressure to provide the necessary clearance
and prevent leak in intra-stent balloon angioplasty.

The mean follow-up was 12.5+1.12 (range, 6 to 16)
months. The mean length of hospital stay was 4.9+ 2.05
(range, 3 to 10) days. No mortality occurred in any
patient during the hospital stay and one-year follow-
up period. Doppler ultrasonography was performed in
all patients during the follow-up period. The patients
undergoing hybrid treatment were evaluated using CT
angiography in the follow-up visits. No complications
developed during the follow-up of the patients and
no false lumen patency and intra-stent occlusion was
observed at the end of the follow-up period. None of
the patients experienced any extremity losses.

DISCUSSION

In the present study, we evaluated whether
endovascular and hybrid treatments could be safely
and effectively applied in SIAD without restricting
and complicating surgical interventions which might
be required in the future. As a result of this study,
both the technical success and vascular patency rates
were 100% during approximately one-year follow-up.
Endovascular and hybrid interventions can be
effectively and safely applied in STADs and they enable
the application of surgical treatments which may be
required in the future.

Spontaneous iliac artery dissection has not been
fully defined due to its rarity and presentation with
variable clinical and anatomical findings. Although
endovascular treatment methods have become the
first choice in the iliac artery occlusions thanks to
the developing methods in recent years, no consensus
has yet been achieved in the treatment of STAD.*!%
Positive results of medical follow-up of SIAD have
been reported;!""! however, the general opinion is that
interventions should be made to prevent iliac artery
rupture, lower extremity ischemia, continuous pain,
and possible aneurysmal degeneration.'” The treatment
to be applied can be a classical surgical method or
endovascular method. Classical surgical methods are
associated with increased mortality and morbidity
and prolonged hospital stay.'¥) Nevertheless, classical
surgical treatment is the only option in patients who
are not suitable for endovascular treatment and in
the presence of an arterial rupture. Although the
results of endovascular treatment of the rarely seen
SIAD have been presented in various publications, the
methods that can be applied to facilitate the surgical
intervention that may be required in the future after
endovascular treatment have not been sufficiently
emphasized. A restenosis rate of 30 to 40% has been
detected in endovascular interventions performed in
peripheral vascular diseases.'¥ Undoubtedly, surgical
intervention to a vessel which was applied a covered or
uncovered stent is challenging and has an active role in
the mortality and morbidity of the patient.

In our study, SIAD was found to be more common
in male patients with advanced age, consistent with
previous studies.""" This can be attributed to the intense
athletic activity and events of exposed trauma. In
addition, the most common complaint of the patients
at the time of admission was intermittent claudication,
particularly in the hip. Previous studies defined hip
claudication due to internal iliac artery diseases.!
However, in this present study, no dissection extending
to the internal iliac artery could be detected in the
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patients with hip claudication, and the involvement
was in the form of co-involvement of the common
iliac artery and the external iliac artery in these
patients. The admission complaint was intermittent
abdominal pain in patients with internal iliac artery
dissection. Considering the literature data, we applied
endovascular intervention to prevent possible iliac
artery rupture, lower extremity ischemia, and possible
aneurysmal degeneration in asymptomatic patients.'?
These findings suggest that intervention is required
to prevent future possible aneurysms and catastrophic
complications, as vascular wall resistance decreases in
asymptomatic SIAD cases diagnosed incidentally.

The most common comorbidity was dyslipidemia,
followed by hypertension in our patients. Among the
patients, 92.4% were former cigarette smokers and
half of them quitted smoking. Cigarette smoking,
dyslipidemia, hypertension, advanced age, and male
sex were frequently observed in patients with STAD,
as in other cardiovascular diseases.!'*'”) Seven patients
had abdominal aortic calcification and 11 patients had
calcification in the iliac arteries; therefore, we can
speculate that atherosclerosis plays a dominant role in
the etiology of iliac artery dissection.

It has been well documented that covered stents
have a longer patency in endovascular interventions
to the iliac artery, compared to uncovered stents.!'®!
Thus, a covered stent was applied to the proximal of
the iliac artery to prevent restenosis in endovascular
interventions; however, a self-expandable stent was
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Figure 1. (a) A conventional angiographic image of a patient with bilateral iliac artery dissection.
(b) A conventional angiographic image after endovascular treatment.
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overlapped with the covered stent to prevent the false
lumen from advancing, and the re-entry site was closed
in patients with patency in the false lumen after the
application.’) Our goal was to increase stent stability
in the entry site and to precisely prevent blood flow
to the entry site. Since the pressure in the re-entry
site was not as high as in the entry site and the
damage in the re-entry site was not as severe as in the
entry site, self-expandable stents were applied to the
re-entry site. The self-expandable stent was expected
to accommodate the diameter of the true lumen which
enlarges with the narrowing of the false lumen in the
early period. Figure 1 shows the covered stent applied
to the proximal iliac artery and the self-expandable
stent applied to the distal iliac artery in a patient with
bilateral SIAD.

Previous studies have demonstrated no association
between SIAD and lower extremity necrosis, since
the lower extremity anatomically has an extensive
collateral circulation." However, in this present study,
a circulatory disorder severe enough to cause necrosis
or ischemia in the lower extremity was detected in
the lower extremity due to SIAD in the patients. The
ABI was <09 in these patients, SIAD progressed
to the common femoral artery in all patients, and a
>50% compression on the true lumen was found in
the evaluation of these patients. After endovascular
intervention for SIAD, the dissection in the common
femoral artery was sutured through the arteriotomy
performed. The dissection line in the common femoral
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Figure 2. (a) A computed tomography three-dimensional image of the patient with spontaneous iliac artery dissection,

the dissection in the left external iliac artery and dissection extending to the superficial femoral artery. (b) Image of
the dissection in the common femoral artery after arteriotomy. (¢) Closure of the common femoral artery dissection

with patch plasty.

artery was closed with patch plasty, and the artery
lumen was expanded in these patients (Figure 2).
Embolectomy was performed in four of these patients,
since there was no flow at the distal common femoral
artery, and femoropopliteal bypass was performed
in two patients without flow after embolectomy
(Figure 3). We believe that performing ABI and
Doppler ultrasonography is sufficient in the follow-
up visits of the patients undergoing endovascular
intervention alone; however, more advanced imaging

> WINAE N N

methods should be used in patients undergoing hybrid
treatment. Although stent patency is achieved in these
patients, extremity salvage depends on the success of
hybrid treatment. As a result of our study, we suggest
that hybrid treatment reduces mortality and morbidity
in cases of dissection extending to the common femoral
artery, in cases with >50% maximal compression in
the true lumen and in patients with a reduced ABI.
Eight patients whose internal iliac artery was closed
by endovascular intervention had no postoperative

Figure 3. (a) Conventional angiographic image of the dissection in the common iliac artery. (b) Conventional image
of the common iliac artery after endovascular treatment. (c) Detection of the patient’s femoropopliteal bypass patency
by three-dimensional computed tomography in the follow-ups after endovascular intervention to the left common iliac
artery and left femoropopliteal bypass operation.
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complications. We suggest that internal iliac artery
closure can be applied in selected cases, since the
lower extremities have a highly developed collateral
vascular structures. The main goal of all procedures
performed in this present study was to protect the
stent-free vascular structure for the surgical procedure
to be applied in the future in case the patient had
intra-stent occlusion in the postoperative period.

The main limitations of the present study included
its retrospective nature, small sample size, the lack
of the control group, and relatively short follow-up.
Further large-scale, long-term, prospective, randomized
clinical trials are needed to confirm the effectiveness
of endovascular treatment.

In conclusion, successful results up to 100% can be
achieved with endovascular treatment for spontaneous
iliac artery dissections for one-year follow-up. We
believe that the endovascular treatment of spontaneous
iliac artery dissections can be performed with minimal
peri- and postoperative complications in a way which
allows for classical surgery that may be required in the
future.
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