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Novel extracorporeal magnetotransduction
therapy with Magnetolith and high-energy focused
electromagnetic extracorporeal shockwave
therapy as bone stimulation therapy for scaphoid
nonunion
A case report
Karsten Knobloch, FACS, MD, PhD

∗

Abstract
Introduction: The case report describes a non-invasive combination of novel Magnetolith Extracorporeal magnetotransduction
therapy (EMTT) with high-energy focused extracorporeal shockwave therapy (ESWT) for scaphoid nonunion.

Patientconcern: In March 2020, a 31-year-old male presented with significant left wrist pain with the epicenter in the radial fossa,
limiting daily activities and sports. Initial injury happened in 2005 when the patient was 16-years-old which was neglected. The first
scaphoid non-union surgery took place in 2012 with bone-grafting and Herbert-screw. The second revision surgery took place in
December 2019.

Diagnosis: CT scan showed a non-healing atrophic bone graft in the scaphoid region.

Intervention: In March/April 2020, combined novel Magnetolith (EMTT, 8 Hertz, 6000 shots, energy level 6/8) with high-energy
focused electromagnetic ESWT (0.35mJ/mm2, 4000 shots, 4 Hertz) was performed in 3 sessions on a weekly interval to accelerate
bony healing.

Outcomes: Cone-beam CT in May 2020 (5 weeks after the last combined EMTT/ESWT treatment) revealing bony consolidation.

Conclusion: The combination of novel non-invasive Magnetolith (EMTT) with focused high-energy ESWT for 3 sessions on a
weekly interval can significantly improve bony healing in scaphoid nonunion. To the best of my knowledge, this is the first report to
apply EMTT & ESWT for scaphoid nonunion after failed surgeries.

Abbreviations: EMTT = extracorporeal magnetotransduction therapy; ESWT = extracorporeal shockwave therapy.

Keywords: extracorporeal magnetotransduction therapy, extracorporeal shockwave therapy, magnetic field, nonunion, pain,
scaphoid

1. Introduction

Scaphoid fractures may lead to nonunion situations, especially if
not treated promptly.[1] A prolonged time to diagnosis has been
reported as a contributing factor of this condition.[2] Anatomi-
cally, scaphoid perfusion of the proximal pole is retrograde via
the dorsal scaphoid artery, a branch of the radial artery. Thus,
scaphoid nonunions where malperfusion plays a role can more
likely occur on the proximal scaphoid pole. Treatment options
for scaphoid nonunion mainly focus on surgery with open
reduction and internal fixation aided by either vascularized or
non-vascularized bone grafting, however there is no consensus on
the most appropriate treatment.[3,4]

Non-surgical therapeutic options include low-intensity pulsed
ultrasound (LIPUS) as well as extracorporeal shockwave therapy
(ESWT). LIPUS with intensities of 0.5 to 50 mW /cm2 is
considered to stimulate bone healing. A recent study[5] of 66
patients with non-healing fractures reported a 67% LIPUS
overall success rate. However, in post-surgical scaphoid fractures
LIPUS treatment is not effective.
ESWT has been reported in scaphoid nonunion as early as

2000 by an Italian group. They treated 153 scaphoid fractures
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Figure 1. Timeline of the events from the initial injury in 2005 till the treatment in March 2020 with bone stimulation therapy with high-energy focused
electromagnetic ESWT and extracorporeal magnetotransduction therapy (EMTT) with Magnetolith.

Figure 2. Conventional X-ray after the initial nonvascularized bone grafting and Herbert screw fixation of the scaphoid nonunion in 2012.
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with 4 sessions of focused electromagnetic ESWT with 4000
shots per session and 0.5mJ/mm2 every third day.[6] Seven weeks
later, 48% were completely healed, and 37% were partially

healed. At 16 weeks, the total healing rate was 53% and partial
healing rate was 31%.
The novel Magnetolith therapy follows the principle of

extracorporeal magnetotransduction therapy (EMTT), which
is a noninvasive therapeutic option. EMTT is a promising new
technology of treatment based on pulsed electromagnetic field
(PEMF) withmagnetic field strength between 10 and 80mT and
oscillating frequencies of 100 to 300k Hertz. EMTT is
characterized by high-frequency oscillating magnetic fields
with an effective transduction performance of >60kiloTesla/
second (kT/s). This is in contrast to pulsed electromagnetic field
(PEMF) therapy, where effective transduction performance is
<60kT/s with the commercially available PEMF machines.
Impulses are emitted by a high-speed generator that is released
in nanoseconds with an impulse release frequency of up to 8
Hertz. The very short duration of each impulse ensures full
electrophysical reaction without any temperature rise in the
tissue.
This case report highlights the combination of high-energy

focused electromagnetic ESWTwith novel EMTTwithMagneto-
lith for bone stimulation after 2 previous failed hand surgeries.
The case is reported according to the CARE guidelines for case
reports.[7]

Figure 3. Computed tomography (CT) in March 2020 after the second surgery
with nonvascularized bone graft and Herbert screw fixation (revision surgery)
showing persistent scaphoid nonunion.

Figure 4. High-energy focusedelectromagnetic extracorporeal shockwave therapy (ESWT,StorzUltrabyStorzMedical, Tägerwilen,Switzerland, on the left) andnovel
extracorporealmagnetotransduction therapywithMagnetolith (StorzMedical, Tägerwilen, Switzerland, on the right) for bone stimulation therapy in scaphoid nonunion.
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2. Case presentation

A 31-year old consultant suffered a scaphoid fracture in 2005 on
his left wrist when he was 16 years old, as a result of handball
playing. However, this was neglected and an appropriate
diagnosis of scaphoid nonunion was made only in 2011. In
March 2012, he underwent the first surgery in his hand with a
non-vascularized bone graft from the iliac crest and a Herbert
screw.
Due to prolonged wrist pain, a second surgery in his hand

(revision surgery) was performed in December 2019 with a non-
vascularized iliac bone graft and aHerbert screw. InMarch 2020,
4 months after the revision surgery, he was admitted to my

practice due to prolonged bony healing (16 weeks) visualized by a
CT scan and chief complaint of wrist pain. Risk factor analysis
revealed he was a nonsmoker and non-diabetic. Physical
examination in March 2020 revealed wrist pain on the radial
aspect of the wrist. Pain was aggravated on dorsal extension of
the wrist under load. The timeline is highlighted in Figure 1. An
X-ray scan available fromMarch 26, 2012 revealed a retrograde
Herbert screw with a visible fracture line in the waist of the
scaphoid (Fig. 2).
A CT scan onMarch 12, 2020 revealed a non-healing atrophic

situation of the bone graft within the scaphoid after 2 surgeries
and 2 Herbert screws (Fig. 3).
Four months after the second surgery, 3 sessions of combined

high-energy focused electromagnetic extracorporeal shockwave
therapy (Storz Ultra) and extracorporeal magnetotransduction
therapy with Magnetolith, was performed on March 13, March
23, and April 8, 2020 (Fig. 4).
Focused electromagnetic high-energy ESWT was performed

without any anesthesia using the Storz Ultra device (Storz
Medical, Tägerwilen, Switzerland) with an energy flux density of
0.35mJ/mm2 (by definition, high-energy corresponding to 24kV)
with 4000 impulses per sessionwith a Storz standoff number of 2.
The scaphoid nonunion line was visualized by high-resolution
ultrasound both from the palmar and dorsal aspect of the wrist.
Focused high-energy ESWT was then performed with 2000
impulses from the palmar aspect and 2000 impulses from the
dorsal aspect to the scaphoid.
Extracorporeal magnetotransduction therapy (EMTT) was

performed immediately after the high-energy focused ESWTwith
Magnetolith (Storz Medical, Tägerwilen, Switzerland) with
energy level 8, 8 Hertz and 6000 impulses per session. No
complications of either ESWT or EMTT treatment were evident,
and there was no bleeding or hematoma.
A customized plaster was worn until May 14, 2020.

Figure 5. Customized scaphoid cast during bone stimulation therapy.

Figure 6. Cone beam computed tomography (CBCT) with Sophisticated computer system MedSeries H22 system in May 2020.
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After the therapeutic intervention with 3 sessions of combined
focused ESWT and EMTT, a cone beam CT scan of the wrist was
performed with the MedSeries H22 system on May 14, 2020,
which was performed 5 weeks after the last bone stimulation
therapy (Figs. 5 and 6). This system allows to run metal-
suppression sequences for detailed analysis of the scaphoid bone
stock despite the Herbert screw with its inherent metallic
artefacts.
Six months after the second surgery and 8 weeks after the first

bone stimulation therapy with combined high-energy focused

electromagnetic ESWT and EMTT with Magnetolith, the scans
revealed complete bony consolidation within 8 weeks after bone
stimulation therapy with a reasonable scaphoid bone stock
around the Herbert screw in all 3 planes. Metallic artifacts were
reduced by the Sophisticated computer system H22 MedSeries
system substantially (Fig. 7A–C).
No adverse events were noted during or after the bone

stimulation therapy. The patient was very satisfied with the bone
stimulation treatment. The wrist cast was removed after the
CBCT and the patient started gradually with strengthening

Figure 7. A/B/C: Scaphoid 3-dimensional imaging with metal suppression with the SCSMedSeries H22 system demonstrating scaphoid bony consolidation in all
3 planes without signs of lysis or osteonecrosis.
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