OUTCOMES OF ENDOVASCULAR MANAGEMENT
FOR PATIENTS WITH TASC IID SUPERFACIAL
FEMORAL ARTERY OCCLUSIVE DISEASE.

Thesis

Submitted for partial fulfillment of Master Degree In
General Surgery

Presented by

Mohamed Ali Abd EI-Rheem
(M.B., B.Ch) Ain Shams University

Supervised by
Dr. Samy Gamil Akhnokh

Assistant Professor of General Surgery

Faculty of Medicine, Ain Shams University

Dr. Ramez Monir Wahba

Assistant Professor of Vascular surgery

Faculty of Medicine, Ain Shams University

Faculty of Medicine
Ain Shams University
2019



Gaddl] gl G Jupha afiud i1 2 2R ol
Al S QY sl g | g
WUl
dolall A lymtl 3 iwn Ul A2ys e Jouamll Ailags
O Aedde
ol i ol chamne /sl

iads (e danle -axydl g cdadl (ege slISG
B | i

> gin] Judr palu / aup |

Aaladl Ao lpd! e lue 3Ll

ngf.-’s-o}a\) /Jei
Lgedl Aue ¥l Ay deluw Sl
el he Al -oudall AS
—all 48






Acknowledgement

First and foremost thanks to ALLAH, the Most
Merciful.

I wish to express my deep appreciation and sincere
gratitude to Prof. Dr. Samy Gamil Akhnokh,Assistant
Professor of General Surgery, Ain Shams University, for his
close supervision, valuable instructions, continuous help,
patience, advices and guidance. He has generously devoted
much of his time and effort for planning and supervision of this
study. It was a great honor to me to work under his direct
supervision.

| wish to express my great thanks and gratitude to Dr.
Ramez Monir Wahba, Assistant Professor of Vascular surgery,
Ain Shams University, for his kind supervision, indispensable
advice and great help in this work.

Last and not least, | want to thank all my family, my
colleagues,, for their valuable help and support.

Finally 1 would present all my appreciations to my
patients without them, this work could not have been completed.



& List of Contents

CONTENTS
Subjects Page
o List of Abbreviations.........ccumnmnmsnsmsssnsssmssssssns I
o Listoftable ... I11
o List Of Figures ......icnnsssnssssssssssssssssnsns IV
o INtroduction ... —————— 1
o Aim of the WorkK.....ricrnnsssnnssssssssssssssssssens 3
o Review of literature: .........cconnvmnrinsssnsnsssnssessnnns
Chapter 1: Surgical Anatomy and Exposure................. 4
Chapter 2: Pathology of Peripheral Arterial Disease
of the Lower Limbs .....cccccueevivuiininueennnns 13
Chapter 3: Clinical Picture of Peripheral Arterial
Disease of the Lower Limbs.................... 32
Chapter 4: Diagnosis of Peripheral Arterial Disease
of the Lower Limbs .....cccccuervivuieriineennns 51
Chapter 5: Management of Peripheral Arterial
Disease of the Lower Limbs.................... 61
o Patients And Methods.........cccumvernmsnsmsssnsnssssnsessnans 77
o Results...s s ————— 82
®  DiSCUSSION....coiirrsnssrrmssssmsssmsssssss s esnss 95
LI 1104111 T ) o N 100
LI 0000 ¢ Lol L1 1) o) o 103
o References ......cmmmmsa————n 104
e Arabic SUMMATY ...cccmmmmmmessms—————— -




& List of Abbreviations

LIST OF ABBREVIATIONS

AAA
ABI
AP
ARD
ASA
ASUSH

BASIL

BMI
BR
CAD
CFA
CLI
Co2
COPD
CTA
CTO
CVv
CVA
DCB
DEBs
DIC
DM
DSA
FDA
Gd-DTPA
GW
HbA1C
HTN
1.C.
INVEST
IvVC
IVUS
LDL
LDL-C
LL
MI
MMPs
MRA

. Abdominal aortic aneurysm

. Ankle brachial index

. Ankle pressure

. Acute respiratory distress syndrome

. American Soceity of Anesthesiology

. Ain Shams University Hospital

. Bypass versus angioplasty in severe ischemia of the
" leg

: Body mass index

. Binary restenosis

: Coronary artery diagnostic

: Common femoral artery

. Critical limb ischemia

: Carbon dioxide

. Chronic obstructive pulmonary disease

. CT angiography

. Chronic total occlusion

. Cardiovascular

: Cerebrovascular accident

: Drug coated balloon

. Drug eluting balloons

. Disseminated intravascular coagulopathy
. Diabetes diseases

. Digital subtraction angiography

: The food and Drug Administration

. Gadolinium-diethylenetriamine pentaacetic acid
. Guide wire

. Glycemic hemoglobin

. Hypertension

. Intermittent claudication

. International Verapmil —sel Transdolapril
. Inferior vena cava

. Intravascular ultrasound

Low density lipoprotein
Low density lipoprotein cholesterol

. Lower limb

. Myocardial infarction

. Matrix metalloproteinase

. Magnetic resonance arteriography




& List of Abbreviations

MV
NFS
NHS
PA
PAD
PES
PSV
PVR
RCTs
REACH
SBP
TASC
TcPO2
TER
TIA
TLR
TP
VCAM1
WD

: Mean velocity

: Nephrogenic systemic fibrosis

. National Health service

. Popliteal artery

. Peripheral arterial disease

. Paclitaxel eluting stent

. Peak systolic velocity

. Pulse volume recording

: Randomized clinical trials

. Reduction of atherothrobmaosis for continued health
: Systolic blood pressure

: The trans-Atlantic Inters Society Consensus
: Transcutaneous oxygen

: Target extremity revascularization

: Transient ischemic attack

: Target limb revascularization

: Toe pressure

: Vascular cell adhesion molecule 1

: Walking distance




_esList of Table

LIST OF TABLE
Tab. No. Subject Page
Table (1 Distinct Modes of Presentation in Patients With 33
able (1) Peripheral Artery Disease

Differentiating Intermittent Claudication From 38
Table (2) A

Pseudo claudication
Table (3) |Fontaine classification 41

Rutherford classification of peripheral arterial 41
Table (4) .

disease
Table (5) |Vascular physical examination 51
Table (6) |ASA Classifications 69
Table (7) |Gender distribution in the study population 82
Table (8) |Risk factors in the study population 84
Table (9) |Clinical picture of study population 85
Table (10) | Ratherford classification 86
Table (11) |Fontain classification 88

Comparison between ABI preoperative and 89
Table (12) o .

postoperative in right side

Comparison between ABI preoperative and 89
Table (13) .. .

postoperative in left side

Comparison between ABI preoperative and 91
Table (14) : . .

postoperative over 12 months in right side

Comparison between ABI preoperative and 93
Table (15) . . .

postoperative over 12 months in left side
Table (16) |Follow up and outcome over 12 months 94




& List of Figures

LiST OF FIGURES
Fig. No. Subject Page
Fig. (1) |Anatomy of Inguinal canal 5
Fig. (2) |Anatomy of CFA and femoral triangle 6
Fig. (3) |Anatomy of Profunda femoris 7
Fig. (4) Anatorr_ly _of Lovv_er Limb arterial system 8
' (Posterior view of thigh)
Fig. (5) | Anatomy of popliteal artery 9
Fig. (6) |Anatomy of Tibial arteries 10
Fig. (7) _Schemgti(_: rep_resentation of_ the response to | 15
' ischemia in peripheral artery disease
Proposed biological pathways for the association | 18
Fig. (8) |of lower extremity ischemia with mobility loss in
peripheral artery disease
Fig. (9) |Bollinger classification 44
Fig. (10) | TASC Il D classification 47
. Natural history of peripheral artery disease | 49
Fig. (11) (PAD)
Fig. (12) | Calculation of the ankle brachial index (ABI) 53
Systematic review and meta-analysis examining | 72
Fig. (13) |the effect of bypass surgery and endovascular
intervention in patients with CLI
Fig. (14) CT ang_iography showing lesion of one of study | 78
population
Fig. (15) Showin_g follow up ulcer lesion of one of study | 81
population
Fig. (16) Showin_g gender distribution in the study | 82
population
Fig. (17) | Site of puncture (access) 83
Fig. (18) |Risk factors in the study population 84
Fig. (19) |Clinical picture of the study population 85
Fig. (20) |Ratherford classification 86
Fig. (21) |Clinical picture of the study population 87
Fig. (22) | Fontain classification 88
Fig. (23) I_Datients with Immediate  hemodynamic | 90
Improvement
Fig. (24) Comparison between ABI preoperative and | 91

postoperative over 12 months in right side

(V)




& List of Figures

Fig. No. Subject Page

Fig. (25) Compariso_n between ABI _ prgopergtive and | 92
postoperative over 12 months in right side

Fig. (26) Comparisqn between ABI preoperative and | 93
postoperative over 12 months in left side

Fig. (27) Comparison between ABI preoperative and | 93
postoperative over 12 months in left side

Fig. (28) | Follow up and outcome over 12 months. 94

V)




ABSTRACT

Background: Peripheral lower limb ischemia is a condition that is prevalent
worldwide and that is likely to increase with age. The increased prevalence of
diabetes mellitus and hypertension in the population is considered to an important
risk factor for the spread of peripheral arterial disease. Aim of the Work: This is
a prospective study to assess the role of endovascular management for surgical
high risk patients with TASC Il D superfacial femoral artery occlusive diseases.
Patients and Methods: This prospective analytic study was conducted on
twenty patients with TASC-11 D superficial femoral artery lesions at EI maadi
and Kobry El Kobba military hospitals. Results: Technical success reported in
18/20 cases (90%), 2 cases failed (1 received bypass, 1 underwent major
amputation). The Primary patency within 2 years is 65%, Primary assisted
patency is 70 % and Secondary patency is 60%. Limb salvage (primary end
point) reported in 95%. Amputation free survival reported in 95%. Conclusion:
An endovascular intervention for TASC-II D lesions can be performed safely
with acceptable patency and limb salvage rates. This approach should be
considered especially in patients with multiple comorbidities. Restenosis is not
uncommon in these complex lengthy lesions that mandate close follow-up.

Key words: endovascular management, TASC IID superfacial femoral

artery occlusive disease



& Introduction

INTRODUCTION

Peripheral lower limb ischemia is a condition that is
prevalent worldwide and that is likely to increase with age.
The increased prevalence of diabetes mellitus and
hypertension in the population is considered to an
important risk factor for the spread of peripheral arterial
disease (PAD) (Saxon et al., 2008).

The lower limb is the most common site of PAD.
Because of the unique slow flow and high-resistance
environment, the superficial femoral artery (SFA),
extending to the proximal popliteal artery segment, is the
most affected area. Femoropopliteal occlusive disease is
still considered to be the Achilles heel of the vascular
specialist (Zeller, 2007). Bypass surgery is known to be a
definitive treatment (Hu et al., 2011).

Transatlantic Intersociety Consensus (TASC)-II
recommends traditional surgical therapy for long
superfacial femoral artery type D lesions. However, the
main problems of surgery are increased morbidity and
rehospitalization rates, being 50% (Norgren et al., 2007).

In addition, patients with more complex, long
occlusive lesions often develop significant comorbidities,
placing them at a high risk for traditional open surgical
bypass (Hu et al., 2011), (Goshima et al., 2004), (Yin et
al., 2013). Recent advances in endovascular techniques
have led to the widespread application of endovascular
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repair for more severe femoral lesions (Hu et al., 2011),
(Davaine et al., 2014).

Even though lesions are more distal and longer, the
technical success does not seem to be altered (Desgranges
et al., 2004), (Laird et al., 2010), (Han et al., 2011).

Multiple studies have reported technical success rates
of more than 90% for TASC-II D lesions), (Yin et al.,
2013), (Chen et al., 2010), (Baril et al., 2010).
The chronic nature of PAD and the high restenosis rate in
many patients with femoropopliteal lesions necessitate
repeat interventions, which are an essential part of the long-
term treatment. (Scheinert ,2012).

Endovascular treatment for TASC 11 D lesions is safe
and can be effectively performed with acceptable
hemodynamic improvement. Though re-stenosis is very
common, close surveillance and repeated intervention can
resolve this problem.

TASC Il D lesions were defined as chronic total
occlusions of the SFA more than 20 cm and involving the
popliteal artery or chronic total occlusions of the popliteal
artery and proximal trifurcation vessels.
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AIM OF THE WORK

This study aims to evaluate the vascular outcome of
Endovascular management of the Superficial femoral artery
occlusion (TASC Il D)with critical lower limb ischemia at
the Vascular surgery department in Maadi and kobry el
kobba military hospitals.
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Chapter (1)

SURGICAL ANATOMY AND EXPOSURE

Surgical anatomy of femoral region:

The femoral artery is the principal channel supplying
blood to the lower extremity (Beirne et al., 2008).

The boundary mark between the external iliac artery
and femoral artery is the inguinal ligament.The artery lies
just medial to midpoint of inguinal ligament. The femoral
vasculature is bounded laterally by iliopsoas muscles,
medially by reflected fibers of inguinal ligament (forming
the lacunar ligament) and posteriorly by superior ramus
(Beirne et al., 2008). Figure (1)

Just inside the abdominal wall ,the external iliac
artery gives two small branches that run in a plane between
the transversalis fascia and peritoneum ; the inferior
epigastric artery and deep circumflex iliac artery (Beirne et
al., 2008).

In approximately 30% of the population have an
obturator artery that arises from inferior epigastric artery
rather than internal iliac artery. This aberrant vessel
descends across the pectinate line adjacent to lacunar
ligament( in only 3% of patient) that can be injured during
graft tunneling at this position (Baril et al., 2010).



