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Objective

To assess the effectiveness, feasibility, and safety of endovascular intervention in
patients who presented with Buerger’s disease with infrainguinal critical lower limb
ischemia.

Patients and methods

This is a prospective study that was conducted on 52 patients who presented with
Buerger’s disease who underwent percutaneous transluminal angioplasty. Clinical
outcomes and limb salvage rates were reported at 1, 3, and 6 months following the
intervention.

Results

The study was conducted on 52 patients, comprising 50 males and two females.
The age varied between 25 and 55 years. The clinical outcome showed 73.1%
technical success by endovascular intervention, with 53.8% patency rate after 1

month (P=0.001) and 86.3% limb salvage rate (P<0.022).

Conclusion

Endovascular treatment of patients with Buerger’s disease is an effective, safe, and
feasible method and shows high limb salvage rates and clinical improvement.

Keywords:

Buerger’s, disease, endovascular intervention, limb salvage, vasculitis

Egyptian J Surgery 40:399-404
© 2021 The Egyptian Journal of Surgery

1110-1121

Introduction

Buerger’s disease (thromboangiitis obliterans) is an
inflammatory vascular disease that affects small-sized
and medium-sized vessels and leads to vascular
obstruction. The prognosis of patients with
Buerger’s disease regarding loss of the limbs is
significantly higher than that for those with diabetes,
atherosclerosis, or other types with vasculitis [1].
Recently, the only proven method for prevention of
development and progressing of that disease and also
decreasing the amputation rate is complete stoppage of
smoking of cigarettes or other tobacco products [2].
With the development of endovascular procedures
for peripheral arterial diseases, some investigators
documented the effect of an endovascular
intervention for patients with Buerger’s disease who
presented with lower limb ischemia. Endovascular
procedures such as the angioplasty of below-knee
occlusions produce good limb salvage rate and lower
mortality and morbidity [3]. The endovascular
management in cases with Buerger’s disease is
usually difficult and technically challenging owing to
the presence of the lesions in the distal segments of the
vessels and compromised distal run-off of the foots,
so to extend the endovascular procedure until the
foot (foot arch and dorsalis pedis) becomes
obligatory to have a higher technical success rate [4].

© 2021 The Egyptian Journal of Surgery | Published by Wolters Kluwer - Medknow

Patients and methods

This is a prospective study that included 52 cases that
presented with critical lower limb ischemia with
infrainguinal occlusive disease. Informed consent was
applied to all patients before any intervention.

Inclusion criteria

All cases that presented with Buerger’s disease, with
ages between 25 and 55 years, and clinically having an
infrainguinal occlusive disease were included.

Exclusion criteria

Patients who presented with diabetes, hyperlipidemia,
hypertension, cardiac patients, source of embolism,
dead limbs, acute thrombotic ischemia, trauma, and
aneurysms were excluded from our study.

All cases were subjected to full history taking and full
physical and radiological examination. All patients
underwent rheumatological assessment for activity of
the disease. Full explanation of the intervention,
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methods, indications, complications, and outcomes
was done, and an informed consent also was signed

by all included cases.

Criteria for selection of the patients for endovascular
intervention were as follows: patients who presented
with critical lower limb ischemia in the form of tissue
loss or rest pain; patients not in active phase, which is
guided by erythrocyte sedimentation rate/C-reactive
protein and rheumatological assessment; and
ankle-brachial index below 0.35 and PSV below
30 cm/s.

Endovascular intervention

Preprocedure preparation

All patients were admitted to the hospital at least for
24-48h before the procedure and monitoring of the
medical condition of patients and disease activity.
Proper hydration was ensured by adequate fluid
intake the day before the procedure. A loading
dose of clopidogrel 300 mg was given the night of
the procedure, which was to be continued
postprocedurally at a maintenance dose of 75 mg daily.

The procedure

Access: the approach for lower limb intervention was
through an ipsilateral antegrade puncture of the
common femoral artery for femoropopliteal disease
and infrapopliteal disease.

Angiography: thereafter, a bolus of 5000 IU of
unfractionated heparin was administered. An initial
angiogram was done to confirm the preprocedure
Duplex and to determine the morphology of the
lesion and the plan of treatment.

A 0.035, 0.018, or 0.014-inch guide wire was used and
cross the lesion either transluminally or subintimal
followed by balloon dilatation of the arteries
(diameters: 2.5, 3, 4, 5, and 6 mm, and lengths
100-150 mm).

In cases with thrombolytic therapy, after adequate
flushing with heparinized saline, a 5-Fr 90cm
length Fountain infusion system with Squirt 83
(Merit Medical Systems Inc., California, USA), with
an infusion segment length of 50 cm, was advanced
over the guide wire. The guide wire was exchanged for
the Merit occluding wire which was intended
(according to the manufacturer’s instruction for use)
to occlude the end hole of the catheter; therefore, the
infused thrombolytic ~agent, tissue—plasminogen
activator (Alteplase) (dose 58 million IU), exited the
catheter only through its side holes (inside the

thrombus). Correct placement of the catheter and
occluding wire was checked radiographically. Sheath
and infusion catheter were secured in position by skin
silk suture followed by injection of the loading dose of
thrombolytic drug (10 ml). Then those patients were
monitored at intensive or intermediate care units in
which 1 ml of this thrombolytic drug was given every
1h. Heparinized saline also was given in the sheath
through a syringe pump at a rate of 300 U every hour
over 24 h.

Arteriography was done 24h after injection of the
thrombolytic drug to assess the need for balloon
dilatation. Successful recanalization of the vessels
was assessed by direct flow through the treated
vessels with or without distal pulses.

Intraprocedural complications such as spasm and
dissection either flow limiting or nonflow limiting
were treated. In case of spasm, tridil 5mg/ml (1 ml
diluted in 10ml saline) was injected directly to the
artery.

Procedure outcomes

The outcomes were evaluated for every patient
immediately after procedure and 1, 3, and 6 months
postoperatively. Immediate evaluation was done by
angiography and clinical evaluation of pulses,
warmth, and capillary refilling. Follow-up was done
regarding clinical reassessment and imaging study.
Success of the interventions was assessed by the
following:

(1) Angiographical success, which means good flow
with lower than 30% residual stenosis at the
narrowest part of the treated artery.

(2) Clinical success by regaining the distal pulsation.

(3) Clinical improvement in the form of warmth, good
capillary refilling, rest pain relief, healing of the

ulcers, or minor amputation.

Postprocedure care

The arterial sheath was routinely removed 2-3 h after
the procedure. Digital compression was done for
15-20 min. Mobilization was delayed for 12-24h.
Fluids and N-acetylcysteine (600 mg) were given.
Successful cases were discharged on the second day
of a treatment on clopidogrel 75 mg/day and aspirin
150 mg/day.

Results
This is a prospective study that included 52 patients
who presented with Buerger’s disease to the vascular
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outpatient clinic in Cairo University Hospitals. All
patients included had critical lower limb ischemia
and  underwent  percutaneous  transluminal
angioplasty (PTA) after fulfilling the selection
criteria. The study included 50 (96.2%) males and
two (3.7%) females, with ages between 25 and 55
years (mean age, 36.72 years). All the cases were
heavy cigarettes smokers (P=0.001). Most of the
cases were Rutherford category IV (42%), followed
by category VI (31%) and category V (27%).

Regarding anatomical characteristics, the study

Figure 1

included 52 patients, comprising 30 (57.7%) patients
with right lower limb lesion and 22 (42.30%) patients
with left lower limb lesion. Of the presented patients,
52 limbs were included, comprising six (11.50%)
femoral lesions, 21 (40.40%) popliteal lesions, 40
(76.90%) anterior tibial lesions, 42 (80.8%) posterior
tibial lesions, and 29 (55.80%) peroneal lesions (Figs
1-4). According to the details of endovascular
procedure, all the 52 cases underwent angioplasty.
Eight of our patients received catheter-directed

thrombolysis 24h before the angioplasty. In 46

Figure 2

Gangrene.

AT occlusion. AT, anterior tibial.

Figure 3

After ATA balloon dilatation. ATA, anterior tibial artery.
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Figure 4

Healing of the wound after 6 months.

cases, balloon dilation was used and seven cases were

failed.

All the procedures were done by inserting 6 Fr sheath
in the ipsilateral groin with an antegrade femoral
approach. The wires used for crossing the lesions
were 0.035 inch (61.50% of cases). The 0.018 wire
was used in 36.50% of cases and the 0.014 in 7.70% of
cases. Following the intervention, 73.10% of cases had
patent vessels, and 26.90% failed. No stents were
deployed in femoral, popliteal, or tibial arteries.
There were no minor or major complications during
or after the interventions. Regarding follow-up of the
patency rates, the patency rates were classified into
primary and secondary patency rates. The primary
patency rate is defined as the duration after the
primary intervention in which the artery remained
patent and need no other intervention. Secondary
patency rates are defined as the period of patency
following  successful  reintervention.  Assisted
primary patency rate is the period of patency
following successful reintervention by endovascular
interventions. In this study, primary patency rate at
1 month was 28 (53.8%) and secondary patency rate
was two (3.8%), with assisted primary patency rate of 0;
after 3 months, the primary patency rate was 17
(32.7%) and secondary patency rate was two (3.8%),
with assisted primary patency rate was four (7.7%); and
after 6 months, the primary patency rate was 11

Table 1 Follow-up of the patency rates in patients who
underwent endovascular procedures

1 month 3 months 6 months P
[n (%)] [n (%)] [n(%)]  value
Primary patency 28 (53.8) 17 (32.7) 11 (21.15) 0.008
Assisted primary 0 4(7.7) 5(9.8) 0.006
patency
Secondary 2 (3.8) 2 (3.8) 3 (5.9) 0.368

patency rate

(21.15%) cases, and assisted primary patency was
five (9.8%) cases and the secondary patency rate was

three (5.9%) patients (Table 1).

Regarding clinical improvement, after 1 month, the
rate of clinical improvement was 61.5%. The cases that
showed worsening in their clinical course were 17.30%.
The patients who were stable in their course were 11
(21.15%) patients. After 3-month follow-up, the
clinical improvement was 49.20%. The cases that
showed worsening in their clinical course were 17
(32.70%) patients and patients who were stable in
their course were 11 (21.15%) patients.

After 6-month follow-up, the clinical improvement
was 46.20%. The cases that had worsening in clinical
course were 14 (26.9%) patients. The patients who
were stable in their course were 12 (23.50%) patients.

The total limb salvage rate after 1 month was 51 (98%)
patients, after 3 months was 48 (92.3%) patients, and
after 6 months was 45 (86.5%) patients. Of 52 patients,
seven underwent major amputation: one (1.9%) after 1
month, three (5.76%) after 3 months, and three
(5.76%) after 6 months.

Discussion

Buerger’s disease, also called thromboangiitis obliterans,
is a nonatherosclerotic, inflammatory, segmental,
nondestructive episodic and occlusive disease of
unknown etiology affecting small-sized and medium-
sized distal vessels and nerves [5]. The aggressive
involvement of distal segment of the vessels makes
open surgical intervention technically challenging,
with lower patency rates and low feasibility [6].

Recent interventions, such as endovascular procedure,
increase the questions around the success of conservative
management (smoking cessation). In 2010, Talwar and
Choudhary [7] did PTA with smoking cessation of 22
patients, where major amputation rate was 0 and the
minor amputation rate was 4.5% (one case), which was
done in the toes. However, in spite of the good short-
term results and lower amputation rate, the long-term
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results and healing of the ischemic ulcers still remain
unclear.
Surgical another
revascularization if the distal segment of the artery is
patent and good for doing an anastomosis. However,
because of aggressive involvement and affection of
arteries and veins with absence of distal vasculature,
making open surgical procedure rare to be done and
difficult. It was reported that only 4 patients with
Buerger’s disease (1.77%) among 225 were suitable
and underwent open surgical procedure in a 1-year
follow-up in a study by Modaghegh ez a/. [8,9], but it
was reported less than 10% in other studies [9].

procedure  is option  for

At the same time, primary patency rate was recorded as
low as to be ~33.3% at the third-year follow-up in
another study [10].

All patients included in this study had critical lower
limb ischemia and underwent PTA.

The total limb salvage rate after 1 month was 51 (98%)
patients, after 3 months was 48 (92.3%) patients, and
after 6 months was 45 (86.5%) patients.

Of 52 patients, seven underwent major amputation:
one (1.9%) after 1 month, three (5.76%) after 3
months, and three (5.76%) after 6 months.

After 1 month, the rate of clinical improvement was
61.5% but worsening clinical course was present in
17.30% and the patients who were stable in their course
were 11 (21.15%) patients. After 3-month follow-up,
the clinical improvement was 49.20%. The cases that
showed worsening in their clinical course were 17
(32.70%) patients. The patients who were stable in
their course were 11 (21.20%) patients. After 6 months,
the clinical improvement was 46.20%. The cases that
showed worsening in their clinical course were 14
(26.9%) patients. The patients who were stable in
their course were 12 (23.50%) patients.

Graziani ez al. [4] assessed the safety and the efficacy of
endovascular managementin 17 cases with 20 limbs with
CLI (all the cases were below the knee). In this study,
they reported technical success rates of ~95%, and limb
salvage rate was 100% during the period of follow-up
(23 months), with clinical improvement in 16 limbs of
the 20 limbs without mortality or complications.

Yuan ezal [11] reported a technical success rate of ~100%
after endovascular procedures in nine Buerger’s disease
cases with femoral arterial obstruction with angioplasty

alone without stenting. Similar to our study, none of our
cases needed stent deployment.In a study by Kawarada
etal. [12], they managed 20 cases with 20 lower limbs and
five upper limbs presented by critical limb ischemia (in 15
limbs) and claudication (in 10 limbs). They used
angioplasty and different wire crossing techniques to
supply direct blood to the distal arterial segments. In
21 limbs, they tried different types of wire crossing
techniques such as subintimal and intraluminal
angioplasty together to pass the nonatherosclerotic
lesions but a single technique in four limbs [12].

Parallel to the previous study, we tried also
multiple crossing techniques together in most of the
cases by using new guide wires and crossing technologies.

Recently, a comparative study reached the conclusion
of endovascular procedure being an acceptable method
for salvage of the limbs when open surgical
revascularization is not available [13].

In another study, angioplasty of above-the-knee vessels
was successfully done with clinical improvement in all
nine cases presented with critical limb ischemia, involving
temoral and/or iliac arteries and infrapopliteal vessels

[12].

Recently, other endovascular procedures such as
radiofrequency ablation and intraarterial injection of
thrombolytic drugs have been mentioned in cases with
Buerger’s disease [14].

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1 Arkkila PE. Buerger's disease (thromboangiitis obliterans). Orphanet J
Rare Dis 2006; 1:14.

2 Hooten WM, Bruns HK, Hays JT. Inpatient treatment of severenicotine
dependence in a patient with thromboangiitis obliterans (Buerger’s
disease). Mayo Clin Proc 1998; 73:529-532.

3 Graziani L, Piaggesi A. Indications and clinical outcomes for below knee
endovascular therapy: review article. Catheter Cardiovasc Interv 2010;
75:433-443.

4 Graziani L, Morelli L, Parini F, Laura Franceschini, Spano P, Calza S, et al.
Clinical outcome afterextended endovascular recanalization in Buerger’s
disease in 20consecutive cases. Ann Vasc Surg 2012; 26:387-395.

5 Fazeli B, Rezaee SA. A review on thromboangitis
obliteranspathophysiology: thrombosis and angiitis,which is to blame?.
Vascular 2011; 19:141-153.

6 Shindo S, Matsumoto H. Arterial reconstruction in Buerger’s disease: by-
pass to disease-free collaterals. Int Angiol 2002; 21:228-232.
7 Talwar S, Choudhary SK. Omentopexy for limb salvage in Buerger's

disease: indications, technique and results. J Postgrad Med 2010;
47:137-142.



404 The Egyptian Journal of Surgery, Vol. 40 No. 1, January-March 2021

10

11

Modaghegh MH, Kazemzadeh GH, Ravari H, Johari GH, Barzanuni A.
Buerger's disease in the northeast of Iran: epidemiologyand clinical
features. Vascular 2015; 23:519-524.

Bozkurt AK, Besirli K, Kéksal C, Sirin G, Ylceyar L, Tuzin H, et al. Surgical
treatment ofBuerger’s disease. Vascular 2004; 12:192-197.

Dilege S, Aksoy M, Kayabali M, Genc F, Senturk M, Baktiroglu S, et al.
Vascular reconstructionin Buerger's disease: is it feasible? Surg Today
2002; 32:1042-1047.

Yuan L, Bao J, Zhao Z, Lu Q, Feng X, Jing Z. Clinical results of
percutaneous transluminal angioplasty for thromboangiitis obliteransin
arteries above the knee. Atherosclerosis 2018; 235:110-115.

12

13

14

Kawarada O, Kume T, Ayabe S, Nakaya T, Nakai M, Nishimura K, et al.
Endovascular therapy outcomesand intravascular ultrasound findings in
thromboangiitis obliterans (Buerger's disease). J Endovasc Ther 2017;
24:504-515.

Ye K, Shi H, Qin J, Yin M, Liu X, Li W, et al. Outcomes of endovascular
recanalizationversus autogenous venous bypass for thromboangiitis
obliterans patients with critical limb ischemia due to tibioperoneal arterial
occlusion. J Vasc Surg 2017; 66:1133-1142.

Tang J, Gan S, Zheng M, Jiang Y, Feng Y, Miao J. Efficacy ofendovascular
radiofrequency ablation for thromboangiitis obliterans(Buerger’s disease).
Ann Vasc Surg 2017; 42:78-83.



