JRSR 11 (2024) 58-60

scienceg
0% U,
&

Journal of Rehabilitation Sciences and Research

Journal Home Page: jrsr.sums.ac.ir

JRSR

Case Report

Exploring the Impact of Radial Shock Wave Therapy on a Persistent Foot
Ulcer in a Charcot-Marie-Tooth Disease Patient: A Detailed Case Study

Parisa Taheri!, MD;® Soroush Sadri”, MD;® Hamidreza Ghasemi', MD

'Department of Physical Medicine and Rehabilitation, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

ARTICLE INFO ABSTRACT

Article History:

Received: 23/07/2022
Revised: 27/11/2022
Accepted: 26/04/2023

Keywords:

Charcot-Marie-Tooth disease
Extracorporeal shockwave therapy
Ulcer

Wound healing

Please cite this article as:

Taheri P, Sadri S, Ghasemi HR.
Exploring the Impact of Radial
Shock Wave Therapy on a Persistent
Foot Ulcer in a Charcot-Marie-Tooth
Disease Patient: A Detailed Case
Study. JRSR. 2024;11(1):58-60. doi:

Background: Charcot-Marie-Tooth disease (CMTD) is a group of hereditary
motor and sensory neuropathies with a prevalence of approximately 1 per
2,500 individuals. The most common feature of this disease is muscle weakness
and impaired sensation in the extremities. However, this disease group, which
includes various heterogeneous diseases, can present in different ways, such as
foot infections and ulcers.

Case Presentation: In this case report study, we discuss an 18-year-old female
patient who was referred to us with a non-healing ulcer on the plantar surface of
her right foot. She was diagnosed with CMTD based on her history of sensory and
motor symptoms, as well as the results of electromyography. After five sessions
of extracorporeal shock wave therapy (ESWT), her ulcer healed successfully.
Conclusion: In addition to the importance of considering patient symptoms
for the diagnosis of CMTD, this case demonstrates the effectiveness of ESWT
in promoting wound healing for a non-healing ulcer within a CMTD context.
Further research is necessary to validate this treatment as a standard of care for

10.30476/JRSR.2023.96209.1311. such patients.
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Introduction

Charcot-Marie-Tooth disease (CMTD) is the most
common inherited neuromuscular disorder, with a
prevalence of approximately 1 per 2,500 population [1].
Diagnostic tools for CMTD include sural nerve biopsy,
electromyography (EMG), and nerve conduction velocity
(NCV). Notably, NCV can distinguish between the two
forms of the disease - the demyelinating and axonal
forms - which may exhibit different clinical, genetic,
pathological, and -electrophysiological characteristics
[2]. Most patients with CMTD experience progressive
muscle weakness and atrophy, initially in the lower
limbs and subsequently in the upper limbs. Sensory
impairment is less common. In chronic cases, patients
may develop neuropathic bony deformities, infections,
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and ulcers, particularly in the foot [2]. Some CMTD
subtypes have unique associated clinical features that
may aid in diagnosis. For instance, poorly healing foot
ulcers are common in CMTD type 2B, a peripheral
ulcero-mutilating neuropathy. Frequent infections in
these patients may also lead to amputations [3].
Extracorporeal shock wave therapy (ESWT) is a non-
invasive technique that stimulates biological activities
involving intra-cellular and cell-matrix interactions. It is
suggested to be an effective and safe method for treating
acute and chronic skin lesions [4], including pathological
scars from burn injuries [5], as well as neuropathic
foot ulcers, such as those seen in diabetic patients [6].
ESWT has been proposed as an alternative to surgery in
musculoskeletal disorders of orthopedic pathologies [7],
especially when conventional conservative therapies,
including antibiotics, various topical treatments, and
dressings, have failed to heal the wound. Consequently,
we applied this method to a non-healing ulcer in a patient
recently diagnosed with CMTD. The results of short-term
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follow-up confirmed its efficacy. A complete presentation
of the case is provided in the following sections.

While foot ulcers can occur in CMTD, they are typically
observed in patients with a confirmed diagnosis and are
rarely the first symptom leading to diagnosis [8]. In this
report, we present the case of an 18-year-old woman
who came to us with a non-healing ulcer on the plantar
surface of her right foot. A thorough history taking led
to a suspicion of CMTD, which was later confirmed by
EMG-NCYV test results. A notable aspect of this case
report is the therapeutic method used for the patient -
ESWT, specifically radial shock wave therapy (RSWT).
This approach resulted in complete wound closure after
just five sessions.

Case Report

The patient, an 18-year-old woman, was referred to the
Physical Medicine and Rehabilitation Clinic of Amin
Hospital in Isfahan, Iran, in November 2020 due to an
ulcer on her right foot accompanied by mild pruritus. The
ulcer, which had appeared about three months prior, had
not responded to conventional conservative treatment,
including oral cephalexin capsules (500 mg, four times
a day), various topical treatments, and dressings applied
for over two months. The patient reported a history of a
similar wound at the same site approximately one year
earlier, which was treated with oral cephalexin capsules
(500 mg twice a day). However, she did not follow up
after the previous wound healed. The patient’s medical
history revealed sensory symptoms such as paresthesia
originating from the soles of her feet since she was 13
years old. Despite these symptoms, she maintained
normal pain, position, and vibration and experienced
no walking or balance issues. The patient disclosed that
her brother had similar sensory symptoms, which started
earlier and progressed more rapidly, leading to a diagnosis
of hereditary sensorimotor peripheral polyneuropathy.
Although the patient’s parents were cousins, they did not
exhibit similar symptoms.

Upon physical examination, a 2-cm-long and 1-cm-
deep ulcer with open edges was discovered on the plantar
surface of her right foot, exhibiting mild to moderate
oozing (Figure 1). The patient was not feverish. Her
extremities were symmetrical, her muscles showed no
signs of atrophy, and her plantar arch was mildly elevated.
The results of the manual muscle testing, mental status
examination, and muscle stretch reflexes were all normal.
Sensory testing was performed on both legs using cotton
wool, revealing impaired sensation in the distal third of
both legs, while the sensation in the upper extremities
was normal. The pinprick test was negative at the wound
site and the heel of the right foot but normal in other
regions and the other leg. The physician manipulated
the patient’s toe and asked her to identify its position,
indicating normal proprioception. Temperature sensation
was tested by immersing parts of the patient’s foot in
warm and cold water, and a vibration test was performed
using a 128 Hz diapason (tuning fork); all tests yielded
normal results. The pulses of the dorsalis pedis and
posterior tibial arteries in both feet were examined and
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found to be full and symmetrical. The cranial nerves
were normal. The patient declined further investigations
due to financial constraints.

Based on the patient’s history and physical examination
results, Charcot-Marie-Tooth Disease (CMTD) was
suspected. The Electromyography-Nerve Conduction
Velocity (EMG-NCV) test indicated chronic symmetric
sensorimotor peripheral polyneuropathy, suggesting
axonal CMTD. Radial Shockwave Therapy (RSWT)
was initiated using the standard electromagnetic device
DUOLITH SDI1 (STORZ MEDICAL, Switzerland). The
treatment parameters were set at Bar=3.5 and Hz=15, with
1500 radial shocks administered weekly for five sessions.
The RSWT was performed in a scanning manner on the
plantar surface of the right foot, specifically targeting the
patient’s ulcer.

Significant improvement was observed after three
sessions of RSWT, with complete wound closure
achieved after the final session (Figure 2). The patient
exhibited complete wound healing three months post-
treatment without any ulcer recurrence (Figure 3).

All procedures performed in this study adhered to the
ethical standards of the 1964 Helsinki Declaration and its
subsequent amendments. Informed consent was obtained
from the patient.

Discussion

The case presented here underscores two significant

Figure 1: The wound characteristics in the initial presentation of the
patient to our center.

Figure 2: The wound characteristics of the patient after five sessions of
treatment with extracorporeal shock wave therapy.

Figure 3: The wound healed completely 3 months after completion of
the treatment.
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aspects. The first aspect is the use of RSWT, a therapeutic
method not previously employed for wound healing in
patients with CMTD. Given the absence of definitive
treatment for CMTD, primarily due to extensive genetic
variation across subtypes [9, 10], effective management
of foot ulcers becomes crucial in preventing chronic
infection and potential foot amputation [10]. Neuropathic
foot ulcers, being recurrent and resistant to conservative
therapies, often lead to amputation in these patients. Such
an outcome can significantly impair the patient’s quality
of life [11]. Hence, the value of a non-invasive method to
prevent amputation cannot be overstated.

For the first time, we implemented ESWT in such
patients. The results of our short-term follow-up
conducted three months after the completion of five
sessions, demonstrated complete healing without any
recurrence or complications. ESWT is a non-invasive
therapeutic method that promotes tissue regeneration,
alleviates pain, and improves the function of the injured
tissue [12]. The neuroprotective effects of this method
could further enhance the treatment of neuropathic foot
ulcers and reduce the risk of recurrence [12], as previously
observed in the case of diabetic foot ulcers [6].

Another crucial aspect of this case is the importance of
an accurate diagnosis of CMTD, particularly in instances
that do not exhibit severe motor deficits. The patient,
in this case, had been experiencing sensory deficits for
several years, which she overlooked. These sensory
symptoms were not her primary complaint; instead, she
sought treatment for her foot ulcer. While foot ulcers
are common in CMTD due to the peripheral neuropathy
associated with the disease, their occurrence in a patient
not previously diagnosed with it is unusual. To the authors’
knowledge, only a few cases of CMTD presenting with
a foot ulcer have been diagnosed. Judhan et al. reported
a case of a 26-year-old man with a five-year history of a
non-healing ulcer on the plantar surface of his left leg. A
thorough neurological examination revealed bilaterally
weak ankle dorsiflexion, absent tendon reflexes in all
four limbs, and sensory deficit in the lower limbs up to
mid-calf [8]. Other reports have noted the concurrent
presence of Diabetes Mellitus (DM), where CMTD
was diagnosed upon the presentation of a chronic non-
healing and/or recurrent foot ulcer [13, 14]. Therefore, it
is crucial to pay attention to motor and sensory deficits in
patients presenting with a non-healing ulcer, especially in
those with underlying conditions like DM or sickle cell
anemia, which can cause a similar neuropathic foot ulcer,
to prevent misdiagnosis [15].

Conclusion

This case highlighted two significant aspects. First,
it presented a non-healing foot ulcer in a patient not
previously diagnosed with CMTD. The disease was
suspected based on a comprehensive history and physical
examination, which revealed a sensory deficit in the
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patient. EMG-NCYV confirmed this diagnosis. The second
important aspect was the successful treatment of the foot
ulcer using ESWT. This method, which has not been
previously used in such patients, could be an alternative
to amputation. Further studies are necessary to confirm
the efficacy and safety of this treatment for foot ulcers in
patients with CMTD.

Funding

The authors received no financial support for this
article’s research and/or authorship.

Acknowledgement: None declared.
Conflicts of Interest: None declared.

References

1. Reilly MM, Murphy SM, Laura M. Charcot-Marie-Tooth disease.
J Peripher Nerv Syst. 2011;16(1):1-14.

2. Vallat JM, Mathis S, Funalot B. The various Charcot-Marie-Tooth
diseases. Curr Opin Neurol. 2013;26(5):473-80.

3. Cogli L, Progida C, Thomas CL, Spencer-Dene B, Donno C,
Schiavo G, et al. Charcot-Marie-Tooth type 2B disease-causing
RAB7A mutant proteins show altered interaction with the
neuronal intermediate filament peripherin. Acta Neuropathol.
2013;125(2):257-72.

4. ZhangL, FuXB, Chen S, Zhao ZB, Schmitz C, Weng CS. Efficacy
and safety of extracorporeal shock wave therapy for acute and
chronic soft tissue wounds: A systematic review and meta-
analysis. Int Wound J. 2018;15(4):590-9.

5. Taheri P, Khosrawi S, Mazaheri M, Parsa MA, Mokhtarian A.
Effect of extracorporeal shock wave therapy on improving burn
scar in patients with burnt extremities in Isfahan, Iran. J Res
Med Sci. 2018;23:81.

6.  Wang CJ, Cheng JH, Kuo YR, Schaden W, Mittermayr R.
Extracorporeal shockwave therapy in diabetic foot ulcers. Int J
Surg. 2015;24(Pt B):207-9.

7. Romeo P, Lavanga V, Pagani D, Sansone V. Extracorporeal shock
wave therapy in musculoskeletal disorders: a review. Med Princ
Pract. 2014;23(1):7-13.

8. JudhanRJ, Maharaj SR, Perry A, Dellon AL, Maharaj D. Charcot-
Marie-Tooth disease presenting as a nonhealing ulcer in a 26-year-
old man. Microsurgery. 2012;32(3):223-6.

9. Morena J, Gupta A, Hoyle JC. Charcot-Marie-Tooth: From
Molecules to Therapy. Int J Mol Sci. 2019;20(14).

10. Tazir M, Hamadouche T, Nouioua S, Mathis S, Vallat JM.
Hereditary motor and sensory neuropathies or Charcot-Marie-
Tooth diseases: an update. J Neurol Sci. 2014;347(1-2):14-22.

11.  Kizilkurt OK, Kizilkurt T, Gulec MY, Giynas FE, Polat G,
Kilicoglu OI, et al. Quality of life after lower extremity amputation
due to diabetic foot ulcer: the role of prosthesis-related factors,
body image, self-esteem, and coping styles. Dusunen Adam.
2020;2(33):109-19.

12.  Simplicio CL, Purita J, Murrell W, Santos GS, Dos Santos RG,
Lana J. Extracorporeal shock wave therapy mechanisms in
musculoskeletal regenerative medicine. J Clin Orthop Trauma.
2020;11(Suppl 3):S309-s18.

13. RenH, You C, Han C. A chronic leg ulcer presenting with Charcot-
Marie-Tooth disease and type 2 diabetes: a case report. Int J Low
Extrem Wounds. 2013;12(1):30-4.

14.  Yan Z, Chen D, Yao L, Wang C, Ran XW. Diabetes coexistent
with Charcot-Marie-Tooth disease presenting as a recurrent foot
ulcer misdiagnosed as diabetic foot: A case report. J Diabetes
Investig. 2021;12(11):2099-101.

15.  Lechleitner M, Abrahamian H, Francesconi C, Kofler M, Sturm
W, Kéhler G. [Diabetic neuropathy and diabetic foot syndrome
(Update 2019)]. Wien Klin Wochenschr. 2019;131(Suppl 1):141-50.

JRSR. 2024:11(1)



