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Abstract

Background: The treatment of constructable tibial occlu-
sive disease has changed dramatically because of the advent
of catheter-based interventions. However, surgical bypass
techniques continue to evolve in response to increasingly
complex scenarios such as failed endovascular procedures.

Aim of Study: To achieve the best treatment using the
endovascular intervention versus distal bypass in constructable
tibial occlusive disease.

Patients and Methods: This prospective randomized
controlled study was done on 40 patients (60 limbs) assigned
into two groups, each group contains 30 limbs. Group A 30
limbs prepared for distal surgical bypass. Group B 30 limbs
prepared for endovascular intervention. Follow-up period was
for 18 months.

Results: Despite endovascular intervention had equal
patency rates at 6th month as distal surgical bypass; 21 limbs
(70%), p=1.000. It was much less than surgical bypass in
morbidities; in Group A 11 limbs (36.7%) didn't develop
complications and 19 limbs (63.3%) underwent complications.
In Group B 25 limbs (83.3%) passed without complications
and 5 patients (16.7%) with complications; less post-operative
pain; pain score in Group (A) was (5.95 £1.99) vs. (2.9£1.93)
in Group (B) and p-value: 0.001.

Conclusions: Due to innovations in endovascular tech-
niques and as it is a minimal invasive; proudure angioplasty
became the first line of treatment of BK PAD. Endovascular
intervention treat the lesion and keep the arterial tree with its
native anatomical pattern so angioplasty can be done again
if restenosis occur. Unlike surgical intervention in which it's
too difficult to re-interfere after surgical bypass.

Key Words: Distal bypass — Endovascular intervention —
Tibial occlusive disease.

Introduction

CRITICAL Limb Ischemia (CLI) is a limb-and
life-threatening condition with a yearly incidence
of around 220 new cases per million population.
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Below the knee atherosclerotic is the most common
cause of CLI, usually due to multilevel and diffuse
arterial disease with compromised foot arteries
run-off [1,2].

The risk of limb loss within 1 year is estimated
to be 70% in the presence of rest pain and 95% if
there is tissue loss. Lower limb amputations, 70%
of them in diabetics. About 80% of all major am-
putations may be preventable with the use of new
interventional and vascular surgical procedures,
particularly on the arteries of the leg and foot [3,4].

The goals of treatment of Below Knee (BK)
chronic limb ischemia are: To provide pain relief,
promote wound healing, and preserve limb function.
The two available interventions, bypass surgery
(BSX) and balloon angioplasty (BAP), have gen-
erally been considered to have a number of relative
advantages and disadvantage [5,6] .

In the treatment of Below Knee (BK) chronic
limb ischemia, percutaneous intervention is an
excellent modality, given the appropriate patient
and the fast-evolving technology. The procedure
was recommended based on guidelines to treat
TASC A and B lesions, but is increasingly used as
first-line therapy regardless of the TASC status [7].

In recent years, Percutaneous Transluminal
Angioplasty (PTA) has become the first-line option
in the treatment of (CLI), as it allows the healing
of ulcers. The primary goal of PTA treatment is to
restore the patency of at least one below the knee
vessel, preferably the tributary of the anatomical
region of the ulcer [8,9].

Thus, although surgery remains a good option
for some patients with CLI, endovascular therapy
offers the advantages of local anesthesia and po-
tentially reduced costs (even anticipating the need
for re-intervention in many patients) and shorter
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hospital stays when compared with surgical bypass
[10].

Characteristically diabetic occlusive lesion
involve the infra popliteal arteries with calcific
single or multiple stenoses and occlusions, more
than above knee arteries. In more than 90% of
patients one or more of BK arteries spared [11].

There are several reasons for the rapid growth
of endovascular revascularization. First, endovas-
cular interventions fall under the broad category
of minimally invasive surgery, making it more
attractive to patients. In the past, patients with
critical limb ischemiawould have undergone sur-
gical revascularization provided their general con-
dition allowed it; if not, they would either receive
no treatment or perhaps undergo an amputation.
Second, repeated endovascular interventions might
be required to sustain long-term patency. This
translates to the fact that patients may undergo
multiple endovascular revascularizations as op-
posed to asingle surgical bypass. Furthermore,
patients with failed bypass grafts who have under-
gone endovascular revascularization have shown
significant improvement in terms of limb salvage
rates [8,9,12] .

Asmost of patients with CLI often present with
multi-segment occlusive disease, "Chong et al."
[13] reported that to effectively treat these multi-
segments, bypass surgery remains the most effective
modality. It can bypass the most extensive occlusive
disease provided there is an adequate inflow, suit-
able vein conduit and an adequate run-off artery
at or beyond the ankle. The potential gain from a
successful tibial PTA isobvious, even if repeated
procedures are needed. However, the results of
PTA for infrapopliteal arteries have been disap-
pointing, even for less extensive lesions, but this
may change as coronary technology can be increas-
ingly applied to the treatment of below-knee dis-
ease.

The current study included 40 patients who
underwent Below Knee (BK) revascularization.
Patients were divided into two Groups (A & B)
each group consisted of 20 patients. The clinical
outcome of surgical vs endovascular revasculari-
zation was evaluated for a period of 18 months
post revascularization.

Patients and M ethods

After Local Ethical Committee of Benha Uni-
versity approval and obtaining written fully in-
formed patients consent, forty patients with man-
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ifestations of lower limb ischemia due to below
Knee (BK) PAD, admitted to the Vascular Unit in
Departments of Surgery in Benha University Hos-
pital, were considered for inclusion in this study
from November 2015 till May 2018 so asto allow
18 months follow-up period for the last case oper-
ated on.

This prospective randomized controlled study
was conducted on 40 patients (60 limbs) assigned
into two groups, each group contain 20 patients
(30 limbs); 10 patients with unilateral BK PAD
and 10 patients with bilateral BK PAD. Group A
30 limbs prepared for distal surgical bypass. Group
B 30 limbs prepared for endovascular intervention.
Patients were assigned into each group through
computerized randomized controlled study.

Patients included in this study were suffering
from CLI, foot ulcer or trophic changes, patient
with rest pain, patient with infragenicular PAD
with or without supragenicular lesion and patients
with any BK morphological lesion.

But patients excluded from this study who were
unable to provide consent due to incapacity (mental
disability), who were judged unsuitable for either
of the two revascularization strategies (i.e. arteritis),
Tissue loss considered to be primarily of venous
etiology, full thickness gangrene of the foot, wide-
spread of infection of the lower [imb, symptomatic
Coronary Artery Disease (CAD) or Cerebral Vas-
cular Disease (CVD); who require interventional
management first; had anticipated life expectancy
less than 6 months, or if there were contraindica-
tions of contrast as; severe renal failure or known
alergy to iodinated contrast agents.

All patients underwent evaluation by complete
history taking about personal data, risk factors
(smoking, DM, hypertension, hyperlipidemia), co-
morbidities (previous stroke, angina, M| and CKD),
previous PAD interventions to one or both legs,
previous amputation, history of presenting symptom
(rest pain or tissue loss) and previous coronary
intervention (CABG, PCI). Then full clinical ex-
amination for blood pressure, Assessment of func-
tional status (independent stick walker, prosthesis,
wheelchair or bed-bounded), recording of periph-
eral pulses, measurement of ABPI, wound assess-
ment (in those patients with tissue l0ss), assessment
of ischemic night/rest pain and assessment of
claudication distance.

Pre procedural investigations included labora-
tory investigation; routine biochemistry (creatinine,
estimated GFR, ESR, CRP, RBS, cholesterol,



El-Sayed A. Abd EI-Mabood & Mohamed T. Younis

HBA1c), routine hematology (hemoglobin, white
cell count, platelet count, HbA1c), PT, PTT, INR
and lipid profile. Imaging by one or more of the
following; duplex ultrasound, Computerized Tom-
ography Angiography (CTA), Magnetic Resonance
Angiography (MRA) and Digital subtraction ang-
iography (DUS).

Techniques of intervention:
I- Surgical bypass (Group A):

Procedures performed under general, spindl,
epidural anesthesia or combined general and epi-
dural anesthesia. As epidural anesthesia after revas-
cularization reduce platelet aggregation, decrease
peripheral vascular resistance, and increase the
graft flow, but carry the risk of epidural hematoma.
Pre-operative 1.V antibiotics were given 30 minutes
prior to skin incision to ensure adequate tissue
levels at time of incision. Autogenous great saphe-
nous veins were used in all procedures. Duplex
mapping of the GSV was routinely performed in
all patients before surgery; if theipsilateral GSV
is absent, unsuitable, or of insufficient length for
the anticipated bypass, the contralateral great
saphenous vein examined to locate a suitable vein.
The veins that used were soft, compressible, and
at least 3mm in diameter. Calcified or sclerotic
veins or veins with small diameter were rejected.

In reversed saphenous graft, vein harvesting
was performed through long continuous incisions
or through skip incision harvest of the vein was
began with agroin incision two finger breadths
lateral to pubic tubercle. The sapheno-femoral
junction was exposed to ensure the GSV. Then the
incision was extended distally. Side branches were
ligated and divided close to the main trunk. The
vein was completely exposed and mobilized
through a continuous incision or multiple skin
bridges incision. After exposure of adequate length,
it was ligated and prepared by gently irrigation
and distension with heparinized saline. Small
avulsed branches were repaired by prolene 6/0 or
7/0.

Then, proper graft tunneling of reversed vein
grafts was done in a degp anatomic plane to avoid
kinking and graft exposure incase of wound com-
plications. In proximal and mid posterior tibial
and peroneal bypasses an anatomic tunnel between
two heads of gastrocnemius was done. For bypasses
to anterior tibial the tunnel was done through
interosseus membrane.

But In situ vein bypass, the proximal segment
of GSV was initially mobilized in the groin. The
distal segment was exposed at the level of distal
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anastomosis. Exposure of femoral artery by longi-
tudinal incision over the CFA and extend to SFA
and profunda femoris. Inflow and outflow vessels
should be exposed, and the vein graft prepared,
prior to anticoagulation and arterial clamping.
Surgical exposure of target artery varies depending
on the target vessel and location of the distal
anastomosis.

The tibioperoneal trunk and proximal tibial
vessels were exposed through a medial approach
below the knee, avoiding injury to the greater
saphenous vein during the skin incision. The mus-
cular fasciawas incised and the medial head of
the gastrocnemius muscle was retracted postrola-
teral. The medial head of the gastrocnemius was
divided in some cases.

After target vessel exposure and vein harvest,
intravenous heparin was given prior to arterial
clamping at a dose of 70-100 units’kg and was re-
dosed at 45 minute intervals as needed to maintain
an Activated Clotting Time (ACT) of 250-300.
Gentle clamping technigues should be employed
using nontraumatic vascular clamps to minimize
the possibility of clamp injury. Anastomoses were
performed using small diameter (6-0 or 7-0) mono-
filament suture. The proximal anastomosiswas
performed first. Reversed saphenous vein bypasses
were usually tunnelled in the deeper anatomic
plane. Attention must be paid to avoid graft twisting
or kinking.

After completion of the anastomoses and flow
restoration, the adequacy of perfusion is assessed
by inspection of the foot and toes, pal pation of
distal pulses and Doppler flow assessment in the
bypass graft and outflow artery. Non-infected foot
wounds greater than 2cm may be debrided at the
end of the operation after arterial reconstruction.
Debridement may include toe amputations which
may be loosely closed Figs. (1A-F).

I1- Endovascular procedure (Group B):

All patients were admitted one day before in-
tervention or on the same day. All endovascular
interventions were done in the angiosuite (Philips;
AlluraX per FD 20/722028164) Fig. (7), C-arm
image intensifier with road mapping was used..
All patients should already be on a chronic aspirin
regimen. Clopidogrel was started 5 days before
the procedure, or a 300mg load was administrated
periprocedure. Patients were placed in supine
position. Both groins were prepared using antiseptic
solution povidone iodine (7.5%). The procedures
were done under local anaesthesia (xylocaine 2%:
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3-5mg/kg); sometimes combined with sedation in
irritable patients.

The arterial access was planned after reviewing
of the pre-operative imaging. The BTK vessels
were accessed through either: Antegrade ipsilateral
common femoral artery puncture or contral ateral
femoral puncture and performing a crossover tech-
nique. The choice depended on anatomy and the.

Associated edlesions. After gaining access a
6F sheath isinserted and free arterial flow is
alowed to confirm the right position of the sheath.
Angiography is done to confirm data obtained by
pre-operative investigations using nonionic low
osmolar dye diluted to 50% with normal saline.
The lesions were identified. Systemic anticoagula-
tion with heparin 50001 U.

Procedural tools were a 6-f introducing sheath,
a4-f angiographic angled tip catheter '‘Bernstein’,
0.035 hydrophilic guide-wire 'zip wire standard,
terumo wire regular, NitrixTM' for simple stenoses,
0.018 guide-wire 'BS V-18TM' control wire for
tibials and 0.014 guide-wire 'Abbott PilotTM' for
pedal arteries, long tibial balloons low-profile with
diameters ranging from 2-4mm (less than 4F)
designed for BK purposes'Amphirion/Invatec,
Admira'. They are made to work on a0.014” or
a0.018". Crossing the lesion: To cross BK stenoses,
guide-wires were used for cross the lesion translu-
minal or subintimal. We penetrate the proximal
occlusion followed by negotiation the full extent
of the occlusion, until the distal patent lumen. A
drilling motion of the guide-wire was performed
to properly penetrate and cross the lesion. Often
times, a short and low profile coaxial catheter
balloon can be used as a support catheter.

Then, balloons with diameter 2-3.5mm were
used with inflation pressure 8-10 ATM. Inflation
time was 2 minutes for arterial segment dilatation.
Asthe balloon inflates, assessment of the roadmap
image should confirm that the balloon catheter was
appropriately sized. After balloon deflation 100ug
of nitroglycerin were injected intra-arterialy in-
jected. In cases that paclitaxel Drug Coated Balloon
(DCB) was used. Balloon crosses the lesion and
cover it then inflated for 3-5 minutes.

Completion angiogram was performed routinely
and successful revascularization was considered
when at least one anterior or posterior tibial artery
with residual stenosisless than 30% and clinically
restoration of pulse and warmness. Lastly, routinely
sheath was removed after procedure completion
with digital compression for 15 minutes and delay
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mobilization for 12 hours. In case of heparin dose
>50001U sheath removal was postponed until aPTT
normalized. Hemostasis achieved by manua com-
pression. Digital compression was held proximal
to the skin puncture site for 15-20 minutes and
mobilization was delayed for 6-12 hours Figs.
(2A-D).

Post procedure management: All patients were
given post-operative therapeutic anticoagul ation
by enoxaparin in addition to broad spectrum anti-
biotics and analgesia. The patients received foot
care consisting of wound dressing, minor debride-
ment, limited amputations (up to transmetatarsal
amputation), infection control, and appropriate
footwear before discharge. Patients discharged
after receiving instructions on risk factors control
Both groups were maintained on cilostazol 100mg
twice/day, acetylsalicylic acid 150mg/day and/or
clopidogrel 75mg/day after hospital discharge for
3-6 months.

Post procedural follow-up: Progress of limb
conditions after intervention were observed regard-
ing: Diminution or absence of rest pain, healing
of ulcers, improvement of ABI, improvement of
claudication distance, limb salvage and patency of
grafts were recorded for each patient. Patency of
the grafts was determined by palpation of the pulses
in the foot. Doppler ultrasonography was performed
if the pulse was not palpable. The intensity of
postoperative pain was assessed using a Visual
Analogue Scale (VAYS); it isthe most sensitive
scale for measuring treatment characteristics. The
respondents were asked to assess their pain intensity
between the end-points of no pain to worst possible
pain on the scale [14,15] . Any complications were
recorded whether general or local wound compli-
cation as puncture site hematoma, pseudo-
aneurysm, flow limiting dissection, bleeding,
thrombosis, failure of procedure or recurrent sten-
osis. All patients were followed for 18 months with
regular visits at 3, 6, 12 and 18 months from the
date of intervention or when new complaints arise.
Follow-up consisted of clinical examination *
imaging study (if needed in cases of absent pulse).

Satistical analysis: The collected data will
tabulated and presented in suitable figures; quan-
titative data will be summarized using mean and
standard deviation, while, qualitative data by using
frequency and percentage. Datawill be analyzed
by the aid of software package of SPSS using
suitable statistical tests. The accepted level of
significance in this work will be 0.05 (p<0.05 will
be considered significant).
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Fig. (A): Femoral artery exposure. Fig. (B): Posterior tibial artery exposure.

Fig. (C): Harvesting of great saphenous vein.

Fig. (D): Posterior tibial anastomosis. Fig. (E): Post intervention CT angiography.

Fig. (F): Debridement of planter aspect of foot post revascularization and 1 month after.
Fig. (1A-F): Steps of surgical bypass.
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Fig. (A): Angio suite (Philips; Allura X per FD 20/722028164).

0.018 'NitrixTM' guide wire. 0.014 'PTZ' guide wire.

Balloon catheter 'Amphirion' 2.5mm X 210mm
Fig. (B): Guide wires & Balloon catheter used in this study.

Fig. (C): Anterior & posterior tibial artery balloon dilatation.

Fig. (D): Ray’s amputation of gangrenous third toe 1 month after revascul arization.
Fig. (2A-D): Steps of endovascular procedure.
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Results

This prospective randomized controlled study
was conducted on 40 patients assigned into 2
groups, each group contain 20 patients complaining
manifestations of lower limb ischemia due to Below
Knee (BK) PAD, 29 (72.5%) males and 11 (27.5%)
females with age over 40 years with strata; 41-50
years: 13 (32.5%), 51-60 years: 27 (67.5%) and
>60 years: 19 (47.5%); collected from Vascular
Unit of General Surgery Departments, Benha Uni-
versity Hospitals (Table 1), Graph (1).

Table (1): Patients demographic data.
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(20%) with TASC B classification, 10 patients
(50%) with TASC C classification, 6 patients (30%)
with TASC D lesion classification. In Group B: 3
patients (15%) with TASC A classification, 5 pa-
tients (25%) with TASC B classification, 7 patients
(35%) with TASC C classification, 5 patients (25%)
with TASC D lesion classification (Table 3), Graph

3).

Table (2): Clinical presentation (Rutherford classification) in

Findings
Data
Number (%) Mean £ SD (range)
Age (years):
Strata:
41-50 9 (22.5%) 47.243.2
51-60 12 (30%) 54.6+12
>60 19 (47.5%) 65.3+£3.9
Total 40 (100%)
Gender:
Females @ 11 (27.5%)
Males & 29 (72.5%)

- Data are presented as numbers & mean * SD; percentages are in
parenthesis

Age Gender

41-50 51-60
>60

Graph (1): Patients demographic data.

The presenting symptoms were: In Group A: 5
patients (25%) had rest pain (Rutherford 4), 10
patients (50%) had minor tissue loss (Rutherford
5) and 5 patients (25%) had major tissue loss
(Rutherford 6). In Group B: 4 patients (20%) had
rest pain (Rutherford 4), 10 patients (50%) had
minor tissue loss (Rutherford 5) and 6 patients
(30%) had major tissue loss (Rutherford 6) (Table
2), Graph (2).

Patients were classified according to lesion
morphology through TASC lesion classification
2015 into TASC A, B, C and D as: In Group A:
No patient with TASC A classification, 4 patients

both groups.
Group A Group B
Rutherford (n=20 patients) (n=20 patients) Test P
of sig.
No. % No. %
R4 5 250 4 200
RS 10 50.0 10 50.0 x = FE,=
R6 5 25.0 6 30.0 0.296 1.000
Min.-max. 4.0-6.0 4.0-6.0
Mean £ SD. 5.0+0.73 5.10+0.72 0.438 0.664
Median 5.0 5.0
X 2. X2 and p-values for Chi square test for comparing between the
two groups.

7. p-value for Fisher Exact for Chi square test for comparing
between the two groups.
t,p : t and p-values for paired z-test for comparing between the two
groups.

501

40

304

R6

Group A Group B

Graph (2): Clinical presentation (Rutherford classification)
in both groups.

Table (3): Comparison between the two studied groups ac-

cording to TASC.
Group A Group B
TAsCc (n=20 patients)  (n=20 patients) 2 MC,
No. %  No. %
A 0 0.0 3 15.0 3411 0.407
B 4 20.0 5 25.0
C 10 50.0 7 35.0
D 6 30.0 5 25.0

: X2 and p-values for Chi square test for comparing between
the two groups.

MG, . p-value for Monte Carlo for Chi square test for comparing

between the two groups.

x



Group A Group B

Graph (3): Comparison between the two studied groups
according to TASC.

As regard to risk factors; 27 patients (67.5%)
were smokers, 31 patients (77.5%) were diabetics,
29 patients (72.5%) were Hypertensive (HTN), 19
patients (47.5%) were ischemic heart disease (IHD),
24 patients (60%) had hyperlipidemia (HLIP), 5
patients (12.5%) had previous stroke and 11 patients
(27.5%) had previous peripheral angioplasty; dis-
tributed as follow (Table 4), Graph (4).

Table (4): Risk factors of both groups.
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All patients passed uneventful intra-operative
course. Mean operative time was 175.6+3; range:
160-191 minutes in Group (A) and 162.9£8 range:
153-179 minutes in Group (B). Mean intra-
operative blood loss was 659 +1.3; range: 550-
760ml in Group (A) and 540.2 £6.9 range: 540-
750ml in Group (B). Patients in Group (A) were
discharged 6-13 days Post-Operative (PO); but in
Group (B) were discharged 1-2 days PO (Table 5),
Graph (5).

Table (5): Operative and immediate Post-Operative (PO) data.

Group A Group B p-

Variables (n=20 patients) (n=20 patients) ' value

Group A Group B
Risk (n=20 (n=20 )
factors patients)  patients) X p

No. %  No. %

» Smoking 13 650 14 700 0.114 0.736

- DM 15 750 16 80.0 0.143 FEp=1.000
«HTN 14 700 15 750 0.125 0.723
«IHD 7 350 12 60.0 2506 0.113
« HLIP 11 550 13 650 0417 0519
« Stroke 1 50 4 200 2057 FEp=0342

* Previous 6 300 5 25.0 0.125 0.723
angioplasty

X 2. )(2 and p-values for Chi square test for comparing between the
two groups.

FE,. p-value for Fisher Exact for Chi square test for comparing
between the two groups.

80
707
60 1
50
40 1
30 1
20 1
10 -
0+

= b Z a =! g 3>
£ A E I S ¢ &%
=} a= T = >
£ RE
n A 'Bp
8

Group A Group B

Graph (4): Risk factors of both groups.

Operative time

(minutes): 175.6%3 162.9%8 3.5 0.000
Mean + SD 160-191 153-179 HS
Range

Intra-operative

blood loss (ml):

Mean + SD 659+1.3 540.2+6.9 8 0.001
Range 550-860 540-750 HS

Duration of PO

hospital stay

(days):

Mean + SD 7.2£0.5 1.6+£0.4 5.1 0.001
Range 6-13 1-2 HS

- Data are presented as numbers & mean * SD; ranges are in parenthesis
and statistically significant difference by using unpaired #-test.

700 -

6001

500 1

400 1

300 1

200

100 4

0 -
Group A

Group B

Operative time (minutes)
Intra-operative blood loss (ml)

Duration of PO hospital stay (days)

Graph (5): Operative and immediate Post-Operative (PO)
data.

Post-operative pain was assessed for both group
by using the Visual Analog Score (VAS); at 1st 2
days; high significant difference between both
groups was noticed; Group (A) average doses was
(11.9+£1.2) vs. (4.3+1.9) for Group (B) and pain
score was (5.95£1.99) vs. (2.911.93); p-value:
0.001. Also this significant difference between
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both groups was noticed after 7 days (Table 6),
Graph (6).

Table (6): Pain assessment using a Visual Analog Score (VAS).

Group A Group B

Variables (n=20 (n=20 t pl
patients)  patients) value

Ist 2 days:

* Doses of pain 11.9+12 43+19 9.3 0.001
analgesic (mean +SD) HS

* PO visual analog 595+1.99 29+£193 51 0.001
score (mean =SD) HS

7 days:

* Doses of pain 9.3£2.3 32114 8.4 0.001
analgesic (mean +SD) HS

* PO visual analog 4.39+£0.5 2.02+1.05 4.6 0.001
score (mean +SD) HS

- Data are presented as numbers & mean * SD; ranges are in parenthesis
and statistically significant difference by using unpaired -test.
PO: Post Operative.

Group A Group B

I'st 2 days 7 days

Graph (6): Post Operative Visual Analog Score (VAS).

Patency was assessed by palpation of distal
pulses or radiologicaly. Patients were examined
immediate post interventional, at 3, 6, 12 and 18
months. Patients with successful revascularisation,
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defined as functioning graft and intact limb. A limb
was considered intact if major amputation could
be avoided, no need for secondary amputation,
healing of ulcer and disappearance of rest pain
(Table 7), Graph (7).

As regard to complications: In Group A 11
limbs (36.7%) passed without complications and
19 limbs (63.3%) underwent complications. In
Group B 25 limbs (83.3%) passed without compli-
cations and 5 patients (16.7%) with complications.
Regarding to amputations, 7 limbs (23.3%) of
Group A underwent major amputation, but in group
B 4 patients (13.3%) underwent major amputation
(Table 8).

Table (7): Comparison between the two studied groups ac-
cording to patency.

Group A Group B
(n=30 (n=30 5
Patency limbs) limbs) X p
No. % No. %

Immediate:

Occluded 3100 4 133 0229 FEp=

Patent 27 90.0 26 86.7 1.000
After 3 months:

Occluded 7 233 4 133 0.625 FEp=

Patent 23 767 26 86.7 0.695
After 6 months:

Occluded 9 300 9 300 0.000 FEp=

Patent 21 70.0 21 70.0 1.000
After 12 months:

Occluded 10 333 11 367 0114 FEp=

Patent 20 66.7 19 633 0.736
After 18 months:

Occluded 16 533 10 333 0.789 FEp=

Patent 14 46.7 20 66.7 0.827
X 2. )(2 and p-values for Chi square test for comparing between

the two groups.
FE, . p-value for Fisher Exact for Chi square test for comparing
between the two groups.

90

80 1

70 1

60 1

50 1

40 1
30 -
20 4 |
E B NS e
0 »
Occluded Patent

Immediate

After 3 months

Occluded Patent Occluded Patent Occluded Patent
After 6 months

ccluded Patent

After 12 months After 18 months

Graph. (7): Comparison between the two studied groups according to patency.
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Table (8): Comparison between the two studied groups ac-
cording to complications.

Group A Group B
o (n=30 (n=30
Complications limbs) limbs)

No. % No. %

Amputations 7, 233 4 133
X =0.625, p=0.695
Major: 7 233 1 33
* Acute thrombosis 3 100 0 0.0
 Sever graft infection 2 67 0 00
* Huge hematoma & pseudo-aneurysm 2 6.7 1 50
Minor: 12 400 4 133
* Edema 6 20 0 00
« Infection 3 10 0 00
* Hematoma 2 67 4 133
« Contracture scar at knee 1 33 0 00

Discussion

The treatment of CL 1 has changed and continued
clinical and research work is focused on which
intervention is more effective. Since the shift from
open surgery to endovascular treatment of CLI,
there remains controversy regarding the optimal
treatment approach to this disease process. Those
who argue for an 'open first' approach emphasize
the durability of the approach, shorter healing times
for tissue loss and similar morbidity to endovascular
therapy when 'minimally invasive' open approaches
are used. Open procedures, specifically autogenous
vein bypasses, have been observed to have higher
patency than endovascular procedures at similar
time points [7].

The 'endo first' approach is also often based on
the limited life expectancy of many of these pa-
tients, who have co-morbidities such as diabetes
or renal failure. Furthermore, they propose the
position that an endovascular approach still allows
for open surgery for those who fail percutaneous
intervention and that the subsequent open procedure
will not be modified by preceding endovascular
attempts[3].

As regard patients demographic data; in this
study: 29 (72.5%) males and 11 (27.5%) females
with age over 40 years with strata; 41-50 years:
13 (32.5%), 51-60 years: 27 (67.5%) and >60 years.
19 (47.5%); this was comparable to study done by
Aboulela [16] that included 32 were treated with
percutaneous transluminal balloon angioplasty,
with mean age 61 years 26 males (81.2%) and 6
females (18.8%). But less than study done by
Soderstrom et a., [§] that involved 86 consecutive
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patients, 62 males (72.1%), median age 71 years,
undergoing infrageniculate bypass grafting for
CLI.

The presenting symptoms were: In group A: 5
patients (25%) had rest pain (Rutherford 4), 10
patients (50%) had minor tissue loss (Rutherford
5) and 5 patients (25%) had major tissue loss
(Rutherford 6). In Group B: 4 patients (20%) had
rest pain (Rutherford 4), 10 patients (50%) had
minor tissue loss (Rutherford 5) and 6 patients
(30%) had major tissue loss (Rutherford 6). As
describe by Aboulela [16] who distribute 32 patients;
Rutherford category 4 (rest pain) wasin 6 patients
and Rutherford category 5 (minor tissue |oss) was
in 16 patients and Rutherford category 6 (major
tissue loss) was in 10 patients.

Given the concern of patients classification
according to lesion morphology through TASC
lesion classification 2015 into TASC A, B, C and
D as: In Group A: No patient with TASC A classi-
fication, 4 patients (20%) with TASC B classifica-
tion, 10 patients (50%) with TASC C classification,
6 patients (30%) with TASC D lesion classification.
In Group B: 3 patients (15%) with TASC A classi-
fication, 5 patients (25%) with TASC B classifica-
tion, 7 patients (35%) with TASC C classification,
5 patients (25%) with TASC D lesion classification.

Sayed & Elkashef [17] indication of revascular-
ization in Group (A) were 7 patients presented by
gangrene 53%, 4 by rest pain 30% and 2 by foot
infection 15%. In Group (B) were 8 patients pre-
sented by gangrene 57%, 4 by rest pain 29% and
1 by foot infection 7%. Indications for arterial
reconstruction were rest pain in 16 (18.6%) and
tissuelossin 70 (81.4%) patients.

Patients involved in this study had multiple
risk factors and co-morbidities as: 27 patients
(67.5%) were smokers, 31 patients (77.5%) were
diabetics, 29 patients (72.5%) were hypertensive
(HTN), 19 patients (47.5%) were ischemic heart
disease (IHD), 24 patients (60%) had hyperlipi-
demia (HLIP), 5 patients (12.5%) had previous
stroke and 11 patients (27.5%) had previous pe-
ripheral angioplasty. Thiswas comparable to study
done by Soderstrom et al., [8 who reported that
risk factors were diabetes mellitusin 53 (61.6%),
smoking in 34 (39.5%), hyperlipidemiain 48
(55.8%), and hypertension in 77 (89.5%) patients.
Aboulda [16] risk factors were diabetesin 20
patients "62.5%", smoking in 20 patients (62.5%),
Ischemic Heart Disease (IHD) in 18 patients
(56.2%), hypertension in 16 patients (50%) and
hyperlipidemiain 16 patients (50%).
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Upon review of the patency ratesin this study;
immediate, after 3, 6, 12 and 18 months patency
was 90.0% , 76.7%, 70.0%, 66.7%, 46.7% in Group
(A) respectively vs. 86.7%, 86.7%, 70.0%, 63.3%,
66.7% in Group (B) respectively; the results of
Group (A) was similar to results mentioned by
[Mluminati et al., [18] who reported primary patency
rate with PTFE graft for infrapopliteal bypass 67%
at 2 yearsand 43% at 3 years, Alberset al., [19
who showed primary success 93% with limb sal-
vage 88% in ameta-analysis of 31 studiesfor distal
bypass. And Neville et a., [20] who compared tibial
bypass with heparin-bonded ePTFE vs saphenous
vein and reported Primary patency based on conduit
was HePTFE 75% and Saphenous Vein Graft (SVG)
patency 86% and Soderstrom et al., [8] who reported
1-year primary success 79% with limb salvage
77%. But the results of Group (B) was similar to
results mentioned by Aboulela [16] who described
the primary patency rates were 95 and 80 at 1 and
6 months respectively, Keeling et a., [21] who
reported primary success rate 78% and limb salvage
rate was 73% in CLI group and Abd Allah [22] who
reported immediate primary success rate 95% and
70% by the end of 1 st year after revascularization.

Asregard to complications: In Group A 11
limbs (36.7%) passed without complications and
19 limbs (63.3%) underwent complications. In
Group B 25 limbs (83.3%) passed without compli-
cations and 5 patients (16.7%) with complications.
Regarding to amputations, 7 limbs (23.3%) of
Group A underwent major amputation, but in Group
B 4 patients (13.3 %) underwent major amputation.
This results were comparable to Chong et al., [13]
who reported in surgical group morbidity was 29%
in form of post revascularization edema and wound
infection. But in endovascular group morbidity
was 10% in form of wound hematoma (n=4), and
pseudoaneurysm (n=4). Thromboembolic compli-
cations occurred in five patients with symptomatic
deterioration. Mortality was 1% due to myocardial
infarction, Schmidt A. et al., [23] who reported
procedure-related complication rate for infrapop-
liteal angioplasty was 7.8% and was mostly due
to groin hematoma, perforations, embolism, and
acute occlusions and Abulela [16] from 32 patients
There were 2 cases of post procedure groin hemato-
ma and 2 cases of myocardial infarction during
the first week after the procedure.

The results of the current study were quietly
comparable to other mentioned studies. The differ-
ences between studies are probably related to
technical experience, and selection criteria of
patients and differencesin the quality of the runoff,
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This study included more patients with TASC A
and C.

Conclusions:

Due to innovations in endovascular techniques
and asit isaminimal invasive; angioplasty became
the first line of treatment of BK PAD. Endovascular
intervention treat the lesion and keep the arterial
tree with its native anatomical pattern so angi-
oplasty can be done again if restenosis occur.
Unlike surgical intervention in which it's too dif-
ficult to re-interfere after surgical bypass.
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