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Introduction than 100 mt.), more significantly on the left lower
limb. Once neurological and musculoskeletal
pathologies were excluded, the patient underwent
CT angiography of the vessels of the lower limbs
which showed on the left side: agenesis of the
deep femoral artery, of the anterior tibial and
of interosseous arteries, and occlusion of the
superficial femoral artery; on the right side, agenesis
of the deep femoral artery, occlusion of the anterior
and posterior tibial arteries and interosseous artery

Among the causes of intermittent claudication,
there are congenital wvascular malformations
and thromboangiitis obliterans, also known as
Buerger’s disease (BD). We present the case of a
patient with congenital bilateral deep femoral artery
agenesis and concomitant BD that achieved an
improvement in walking abilities, pain and quality
of life after the treatment of the leg muscles with
Extracorporeal Shock Wave Therapy (ESWT).

[Fig.1].
Case Report Besides gradually smoking cessation,
A 46-year-old man, with no other relevant diseases, following the diagnosis of BD, the patient first
but heavy smoker for more than 30 years, came to underwent bilateral lumbar chemical sympatholysis
our observation in September 2015 for referred to control pain, then recanalization with multilayer
claudication, increasing progressively in recent Supera® (5200 mm) stenting of the left superficial
months, up to a very short walking ability (less femoral artery and percutaneous transluminal

27
© 2023 Journal of Case Reports Volume 13, No.1, January-March 2023



Shock Wave Therapy in Rare Vascular Disease

angioplasty (PTA) with Drug-elutingballoon (DEB)
(Elutax 4 x 100 mm) for the tibio-peroneal trunk.
Moreover, the patient was submitted to Iloprost®
infusion (Iloprost 0.05 mg/0.5 mL), repeated every
6-8 months from November 2016 until October
2018. The infusion therapy was performed in a
day hospital setting, 5 times per week, for 2 weeks.
According to current guidelines [1], he took dual
antiplatelet treatment (acetylsalicylic acid 100 mg
and clopidogrel 75 mg, once a day). Additionally,
pentoxifylline 400 mg, three times a day, was
administered.

Despite these treatments, the patient
complained about the persistent functional
limitation in walking ability due to the pain,
more important to the left side with respect to the
contralateral. The tissue oxygen partial pressure
values were lower on the left side compared to the
right side, with the anterior tibial muscle measuring
27 mmHg versus 42 mmHg (right), posterior tibial
muscle measuring 54 mmHg versus 82 mmHg
(right), lateral gastrocnemius measuring 68 mmHg
versus 89 mmHg (right), and medial gastrocnemius
measuring 69 mmHg versus 89 mmHg (right).
These findings confirmed the presence of referred
symptoms. For this reason, in January 2019,
we decided to treat the patient with a cycle of
focalized ESWT only on the left lower limb, during
which the patient has only continued the dual
antiaggregant therapy and the pentoxifilline. The
treatment consisted of 8 sessions performed twice
a week for 4 weeks. In each session, lasting about
20 minutes, 5000 pulses of shock waves (at 4 Hz
and an energy flux density of 0.07-0.15 mJ/mm?)
were delivered in the left leg to the calf muscle
bulk, divided into 1500 pulses on each head of
the gastrocnemius muscle and 2000 impulses
on soleus muscle, according to previous studies
[2,3]. A Modulith® SLK shockwave device (Storz
Medical AG, Switzerland) was used. Before ESWT
(TO)and 1 (T1), 3 (T2), 6 (T3) and 18 (T4) months
after the treatment, instrumental and functional
parameters were assessed. Furthermore, at the last
follow up the patient underwent CT angiography
of the vessels of the lower limbs [Fig.2].
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Fig.1: CT angiography of the vessel of the lower limbs at T0.

Fig.2: CT angiography of the vessels of the lower limbs at T4
(anterior-view).

In particular, instrumental parameters like
Ankle Brachial Index (ABI) and Tissue Oxygen
partial pressure (t-pO2) at the anterior and posterior
tibial muscles and medial and lateral gastrocnemius
have been determined. Functional parameters
were Pain Free Walking Distance (PFWD) and
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Fig.3: CT angiography of the vessels of the lower limbs at T4
(posterior-view).

Maximum Walking Distance (MWD) measured on
a treadmill at 2.5 km/h with a 10-degree incline to
a maximum of 10 minutes, supervised by the same
medical doctor. Finally, the quality of life has been
evaluated by the EQ-5D questionnaire. The patient
gave his written informed consent to the treatments
and the permission to release his personal and
clinical data for publication.

During the follow-up period, the patient
referred improvement in both walking ability
and quality of life. The PFWD data of the treated
side showed a positive trend starting from the
first month after treatment, with a value at the
last follow-up 64.3% higher than the initial one.
Similarly, MWD was also increased one month
after the treatment (35.3%), and the value remained
almost unchanged (29.4%) at the 18-month follow-
up [Table 1]. The data of the EQ-5D questionnaire
showed an overall improvement of the quality of
life, during the follow up [Table 2]. No substantial
differences were detected in the others clinical and
instrumental parameters assessed. CT angiography
at 18 months after the treatment showed complete
stent occlusion of the left superficial femoral artery
[Fig.3].
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Fig.4: CT angiography at T4 complete stent occlusion of the
left superficial femoral artery.

Table 1: Assessments of Walking Abilities.

TO T1 T2 T3 T4
PFWD (metres) | 140 150 150 210 230
MWD (metres) 340 360 460 450 440

Abbreviations: PFWD: Pain Free Walking
Maximum Walking Distance.

Distance; MWD:

Table 2: Clinical Assessments.

TO T1 T2 T3 T4
VAS 6 6 4 3 3
EQ-5D 0516 |0.587 [0.691 |[0.727 |0.727
tpO2 left AT |27 30 29 27 29
tp02 left PT. | 54 53 57 55 56
t-pO2 left L.G. | 68 65 63 68 65
t-p02 left M.G. | 69 71 70 71 74

Abbreviations: VAS: visual analogical scale; EQ-5D: EuroQol 5
Dimensions; t-pO2: tissue oxygen partial pressure; AT: anterior
tibial muscle; PT: posterior tibial muscle; LG: lateral gastrocnemius;
MG: medial gastrocnemius.

Discussion

Thepatient, inthe presentclinical case, was suffering
from both congenital vascular malformation and
BD, so that the concomitant diseases could, in
part, justify the unsatisfactory control of symptoms
with the conventional therapy. Vascular congenital
malformations involving 1iliac and femoral
vessels are rare. In a previous study including
8000 angiograms, only 6 cases of aortoiliac and
iliofemoral variations were found [4].
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BD is a non-atherosclerotic segmental
inflammatory disease that affects the small and
medium-sized arteries and veins, both in the
upper and lower extremities, in many cases
without possibility of revascularization [5].
Recent studies have suggested that ESWT is a
novel, safe, non-invasive and effective treatment
for peripheral arterial disease (PAD) [3,6]. The
mechanisms by which ESWT might determine
these clinical improvements remain unclear.
Several studies demonstrated an increase in VEGF
concentrations and VEGFR2 activation after
ESWT [7,8], suggesting their possible crucial
role in the formation of new vessels. Moreover,
ESWT has been demonstrated to have an anti-
inflammatory effect with upregulation of eNOS
activity [9]. Indeed, the role of shock waves in
tissue regeneration and perfusion has also been
demonstrated in the treatment of other vascular
diseases.

In 2010, Vardi et al. first reported the use
of low-intensity extracorporeal shockwave therapy
(LI-ESWT) in the treatment of erectile dysfunction,
indicating their physiological effects on cavernous
hemodynamics [10]. Other authors have confirmed
that shock waves have positive influence on the
proliferation and differentiation of cardiomyocytes,
smooth muscle and endothelial cells precursors,
probably by the activation of VEGF/ERK/MAPK
(mitogen-activated protein kinase) pathway,
showing improvement of the myocardial function
in patients with refractory angina patients [11].
The efficacy, safety and tolerability of the ESWT
have been demonstrated in the treatment of PAD,
when it was related to a single cause. BD is a
chronic obliterating degenerative disease, with a
progressive worsening of clinical symptoms and
loss of function. In a previous study, Serizawa et al.
reported positive effects of the ESWT in a patient
with thromboangiitis obliterans [3]. These results
encouraged us to investigate the potential role
of this treatment, in addition to the conventional
therapies in a subject with a double vascular
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disease, in order to avoid progressive worsening.
Our findings showed an improvement in functional
limitation, demonstrated by the increasing of
PFWD and MWD, and in quality of life highlighted
by EQ-5D questionnaire. No changes were found
in ABI and t-pO2 suggesting that the angiogenic
response to ESWT is probably obtained mainly at
the microvascular level rather than on the macro
circulation, as Harwood and co-workers speculated
in 2018 [2]. These data confirm the action of shock
wave as a drive of neo-angiogenesis, resulting in
an improvement of tissue perfusion.

In fact, since BD affects the small vessels
and the mechanism of action of the shock waves
seems to influence the microcirculation rather than
the macro-circulation, this observation could justify
its positive effect in the treatment of claudication.
The major clinical improvement in PFWD, MWD
values and in the quality of life was observed at last
follow up. It could be justified by the peculiarity
of the conditions of the patient, affected by both
a congenital vascular anomaly and a progressive
vascular occlusive pathology and, furthermore, it
could derive from the biological time needed for
the development of new micro-vessels.

It is noteworthy that from October 2019
to June 2020, Iloprost® infusion was no longer
necessary due to the considerable reduction of
pain symptoms, and it could be explained as an
additional positive effect of shock wave treatment.
Moreover, despite the stent occlusion highlighted at
the last follow-up and without any modification of
the pharmacological therapies, the patient showed
clinical and functional improvement, and this could
be justified even more by shock wave treatment.
In the present case, ESWT resulted not only an
effective, non-invasive and painless alternative
treatment in PAD but also less expensive and time
consuming than Iloprost therapy alone.

Conclusion

Despite the complex underlying diseases of the
patient, ESWT determined an improvement in his
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symptoms and quality of life and, for this reason, it
could represent an innovative treatment in selected
conditions that cause intermittent claudication.
Although further experimental studies and large-
scale clinical trials are needed, ESWT remains a
promising alternative therapy for PAD.
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