Rev. Fac. Med. Hum. April 2020;20(2):328-333.

DOI 10.25176/RFMH.v20i2.2912

CLINICAL CASE

ISSN Online Version: 2308-0531

Faculty of Human Medicine URP

ULNAR NERVE INJURY AFTER RADIAL EXTRACORPOREAL
SHOCK WAVE THERAPY IDENTIFIED
WITH HIGH–RESOLUTION ULTRASONOGRAPHY:
CASE REPORT
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CLINICAL CASE

ABSTRACT
A 49-year old woman was evaluated for developing bilateral acute medial elbow pain, numbness, and tingling
sensation in the fourth and fifth fingers after receiving radial extracorporeal shock wave therapy (rESWT)
for bilateral medial epicondylitis. Neurologic examination revealed the presence of Tinel’s sign, paresthesia
and impaired two-point discrimination testing over the ulnar side of the fourth and fifth fingers bilaterally.
High-resolution ultrasonography demonstrated findings of nerve injury, such as hypoechogenicity and
increased diameter of both ulnar nerves. After conservative treatment, the patient improved her condition
demonstrating an apparently acute compressive nerve injury as a result of the therapy. ESWT is used as
a promising alternative for the treatment of various musculoskeletal disorders; however, there is limited
evidence regarding its side effects, in particular peripheral mononeuropathy. To the authors’ knowledge, this
is the first report demonstrating structural damage of a nerve after rESWT with the use of high-resolution
ultrasonography.
Key words: Ulnar neuropathy; Extracorporeal shockwave therapy; Medial epicondylitis; Ultrasonography;
Case report (source: MeSH NLM).

RESUMEN
Mujer de 49 años fue evaluada por desarrollar dolor súbito a nivel de los epicóndilos mediales conjuntamente
con entumecimiento y sensación de hormigueo en el cuarto y quinto dedos después de recibir terapia de
ondas de choque extracorpóreas radiales (rESWT) como tratamiento para epicondilitis medial bilateral. El
examen neurológico reveló signo de Tinel positivo, parestesia y una prueba de discriminación de dos puntos
alterada sobre la región cubital del cuarto y quinto dedos. La ultrasonografía de alta resolución demostró
hallazgos de lesión nerviosa periférica tales como hipoecogenicidad y aumento del diámetro de ambos
nervios cubitales. La paciente mejoró únicamente tras recibir tratamiento conservador, demostrando así
una aparente neuropatía compresiva bilateral aguda como resultado de la terapia. ESWT se utiliza como
una alternativa prometedora para el tratamiento de diversos trastornos musculoesqueléticos; sin embargo,
existe evidencia limitada con respecto a sus efectos secundarios, en particular la mononeuropatía periférica.
Según el conocimiento de los autores, este es el primer reporte que demuestra un daño nervioso estructural
después de rESWT con el uso de ultrasonografía de alta resolución.
Palabras clave: Neuropatía cubital; Terapia de ondas de choque extracorpóreas; Epicondilitis medial;
Ecografía; Reporte de caso (fuente: DeCS BIREME).
1 Center for Orthopedic Specialties, Quito-Ecuador.
2 Department of Internal Medicine, Center for Orthopedic Specialties, Quito-Ecuador.
3 Department of Physical Medicine and Rehabilitation, General Hospital Luis Dávila, Tulcán-Ecuador.
4 School of Medicine, University of El Salvador, San Salvador-El Salvador.
5 Ramos-Vera Medical Center, Quito-Ecuador.
6 Institute of Biomedical Research. Ricardo Palma University, Santiago de Surco-Peru.
a
Orthopedic surgeon, b Master in public health.
Cite as: Paul Terán-Vela, Walter Insuasti-Abarca, Diana Martínez-Asnalema, Tania Platero-Portillo, Sebastián Ramos-Rosas, Sussan Llocclla-Delgado. Ulnar
nerve injury after radial extracorporeal shock wave therapy identified with high–resolution ultrasonography: case report. Rev. Fac. Med. Hum. April
2020; 20(2):328-333. DOI 10.25176/RFMH.v20i2.2912
Journal home page: http://revistas.urp.edu.pe/index.php/RFMH
Article published by the Journal of the Faculty of Human Medicine of the Ricardo Palma University. It is an open access article, distributed under the terms of the
Creative Commons License: Creative Commons Attribution 4.0 International, CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/), which allows non-commercial
use, distribution and reproduction in any medium, provided that the original work is duly cited. For commercial use, please contact magazine.medicina@urp.pe

Pág. 328

Rev. Fac. Med. Hum. 2020;20(2):328-333.

INTRODUCTION

CLINICAL CASE

Medial epicondylitis is a common disorder affecting
the upper limb. Despite an overall prevalence of <1%,
medial epicondylitis can affect between 3.8% and
8.2% of patients in occupational settings(1).
Although non-surgical therapy and open surgical
treatment are the pillars of treatment for this
pathology, recent studies have evaluated the impact of
non-traditional therapies such as extracorporeal shock
wave therapy (ESWT) showing promising results(1,
2)
; however, there is limited evidence regarding their
side effects, particularly peripheral mononeuropathy.
According to the authors ' knowledge, this is the
second case reporting a peripheral nerve injury
after the application of extracorporeal shock wave
therapy for medial epicondylitis(3), and the first which
demonstrates structural nerve damage with the use
of high-resolution ultrasonography. In addition, this
report seeks to clarify the possible pathophysiological
mechanisms involved in ulnar nerve injury due to
radial extracorporeal shock wave therapy (rESWT).

CLINICAL CASE
A previously healthy 49-year-old woman came to
our clinic for having pain at the level of the medial
epicondyles in both arms of one-year progress.
The patient is a cook and usually moves heavy
objects from side to side. Initially, she was treated in
another medical facility and diagnosed with bilateral
medial epicondylitis, so she was prescribed several
physiotherapy sessions that did not improve her
condition. After a second evaluation at the same
center, he was prescribed seven sessions of radial
extracorporeal shock wave therapy (rESWT) at an
interval of one per week. According to the patient,
after the third session of rESWT, she felt numbness
and tingling sensation in the fourth and fifth fingers
bilaterally, symptoms that were not perceived before.
In addition, the intensity of the pain increased to the
point that prevented her from extending her elbows,
so she decided not to receive any more rESWT sessions.
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Three months after the last rESTW session, the patient
was referred to our clinic. On physical examination,
she was unable to extend her elbows beyond 90
degrees of flexion due to unbearable pain (10/10
on the Visual Analogue scale). Pain and swelling
over the medial epicondyle muscles were evident.
Neurological examination revealed the presence of
the Tinel sign, paresthesia and an altered two-point
discrimination test on the ulnar side of the fourth
and fifth fingers bilaterally. Simple radiographs of
both elbows were normal. Ultrasound elastography
showed inflammation and fibrosis on the insertion
of common flexor tendons in the medial epicondyle
(Figure 1). High resolution ultrasonography showed
hypoechogenicity and an increase in the diameter of
both ulnar nerves (Figure 2). Finally, electrodiagnostic
studies showed no evidence of ulnar or median nerve
alterations, and blood tests showed mild dyslipidemia.
The first therapeutic attitude was to advise the patient
to limit the repetitive activities of wrist flexion and
forearm pronation, as well as to avoid lifting and
handling heavy objects. Analgesics, lifestyle changes,
diet and physiotherapy modalities such as ultrasound,
TENS, exercises that improve range of motion and
stretching were also prescribed.
In addition, we applied 10 sessions of high intensity
laser (HIL) with the following protocol: Analgesia:
dose: 10 J / cm2 in an area of 10cm2 and power of 5.00
W. Biostimulation: dose 60 J / cm2 in an area of 10cm2
and power of 5.00 W.
After two months, the patient significantly improved
her symptoms. The patient was able to extend her
elbows and the pain was almost gone (2/10 on the
Visual Analogue Scale). Neurological examination and
motor function tests were normal.
The Disabilities of the Arm, Shoulder and Hand (DASH)
questionnaire measured before and after conservative
management were A: 60.34, B: 50, C: 81.25 and a:
12.06, B: 25, C: 25, respectively. The patient continued
to receive physiotherapy with graded introduction
and progression of eccentric strength exercises.
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1A

1B

Figure 1. Ultrasound elastography shows inflammation and fibrosis on the insertion of the common flexor
tendons in the right (1A) and left (1B) medial epicondyle.

2A

2B

Figure 2. High resolution ultrasonography shows hypoechogenicity and an increased diameter (4.5 mm) of
the right (2A) and left (2B) ulnar nerves.
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DISCUSSION
Multiple evidence supports the use of extracorporeal
shock wave therapy (ESWT) as effective and safe in
the treatment of various musculoskeletal disorders(4),
and although no definitive recommendations can be
made for the use of ESWT for medial epicondylitis
at this time,1,5 the International Society for Medical
Shockwave Treatments (ISMST) has recognized its
clinical use in this tendinopathy(6). In addition, Lee et
al.(7) demonstrated the effectiveness of ESWT for newly
diagnosed patients with lateral or medial epicondylitis
compared to the local steroid injection. Their results
confirmed that the ESWT group improved as much
as the local steroid injection group; therefore, the
study concluded that ESWT may be a useful treatment
option in patients for whom local steroid injection is
problematic. Similarly, Turhan et al.8, in a retrospective
analysis of 36 patients diagnosed with isolated
medial epicondylitis refractory to conservative
measures, found that ESWT was a good conservative
management option by significantly improving VAS
and Q-DASH scores (p <0.001) after 1 and 12 weeks
after treatment.
On the other hand, regarding the side effects of ESWT,
in the context of a randomized, placebo-controlled,
single blind and multicenter study to evaluate the
effectiveness of ESWT in lateral epicondylitis, Haake
et al.(9) systematically recorded side effects of therapy.
Overall, 399 cases of ESWT were analyzed, and the
most common side effects included transient redness
of the skin (21.1%), pain (4.8%) and small bruises
(3.0%). Similarly, a literature review involving 631
patients who underwent ESWT for the nonunions
treatment showed that the most common side effects
associated with therapy included mild ecchymosis,
petechiae, bruising, mild inflammation and temporary
redness of the skin and, most importantly, all of these
side effects could generally be avoided with precise
guidance, proper positioning and strict adherence to
the treatment protocol(10).
Therefore, it is worth mentioning that, in addition to
the common side effects mentioned above, ESWT
could be associated with nerve damage as seen in
this patient. Apparently, nerve injuries due to ESWT
are extremely rare and rarely reported. A literature
review notes only one case of ulnar neuropathy in the
elbow with severe axonotmesis after local ESWT(3). In
this case report, ESWT was applied at the elbow level
showing clinical and electrodiagnostic evidence of
direct nerve injury, which partially improved three
months after the release of the ulnar tunnel with
medial epicondylectomy.
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Although concomitant ulnar neuritis can be observed
in up to 20% of patients with medial epicondylitis(11),
the history and evolution of this patient's disease lead
the authors to hypothesize a possible direct injury of
the ulnar nerve as a result of rESWT.
As described in the medical record, after the third
session of rESWT, the patient experienced unbearable
pain, as well as a numbness and tingling sensation in
the fourth and fifth fingers that were not perceived
before. Initially, our treatment protocol for the patient
consisted exclusively of analgesia and rest, which
gradually improved her symptoms. These findings
support the hypothesis that an acute compressive
nerve injury occurred, since, if it were the case of a
concomitant chronic ulnar neuropathy, the patient
would not have developed acute symptoms, much less
there would have been a spontaneous recovery(12,13).
Chronic nerve compressions are generally conditions
of progressive deterioration that persist without proper
intervention. Symptoms may begin with paresthesia
and distal numbness, but unlike acute compressions,
they often progress over time to muscle weakness and
emaciation(12), which was certainly not the case with
this patient.
In addition, it is worth mentioning that, since most
peripheral nerve compressions are considered
neuropraxia, the authors expected a spontaneous
recovery of the patient in a prudential period, which
was finally evidenced.
The etiology of acute nerve compression injuries is
often evident as they are the result of a single traumatic
episode(13).
In addition, it is important to note that the mechanisms
by which ESWT could cause nerve damage are still
uncertain. Hausdorf et al.(14) observed selective
destruction of unmyelinated nerve fibers within the
rabbit femoral nerves of post-high-energy ESWT.
Similarly, Schelling et al.(15) showed in an in vitro study
of frog sciatic nerves that the biological effects of
shock waves on nerve tissue appear to be the result
of cavitation. As a result, as Shim et al.(3) hypothesized,
a possible mechanism of nerve injury could be the
transmission of precipitated shock wave energy by
the cavitation effect produced by fluid accumulation
in medial epicondylitis.
Another mechanism for ulnar nerve injury after rESWT
could be acute nerve compression due to adjacent soft
tissue inflammation as seen regularly in elbow trauma.
(16)
To summarize, the recognized side effects of ESWT
include swelling and small bruises(9,10); consequently,
ESWT could have triggered or exacerbated regional
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inflammation around the medial epicondyle and thus
compressing the adjacent ulnar nerve(3).
Normally, the effect of ESWT in any other application
area would have been harmless. However, since the site
of application of ESWT to the medial epicondylitis is an
area of high risk of entrapment for the ulnar nerve, as it
travels deep under the Osborne's ligament(17), swelling
and underlying inflammation could have led to an
acute injury compression and initiated a biological
response. Such response includes thickening of the
endoneurium walls and perineural microvessels,
thickening of the endoneurium as a result of the
edema, an increase in the amount of connective
tissue; and later, thickening of the epineurium and
perineurium due to fibrosis and edema. Finally, these
pathophysiological characteristics that led to affect
action potentials and axonal transport(18,19,20,21) were
evidenced by ultrasonography.
Several studies have validated the importance of
neuromuscular ultrasound for the diagnosis of
peripheral nerve disorders(18,19,20,21). Since nerve
thickening is the most reliable diagnostic indicator
of an abnormal nerve, measurement of nerve size is
critical(20). Ultrasound findings in this patient revealed
a nerve diameter of 4.5 mm. In relation to this,
Beekman et al.(19) showed that patients with ulnar
neuropathy in the elbow had a larger diameter of the
ulnar nerve than the controls (p <0.0001). Reference
values for ultrasound measurements showed that a
diameter of the ulnar nerve greater than 2.5 mm at
the level of the medial epicondyle was considered
abnormal. Additional signs of compressive nerve
injury consist of local thickening, hypoechogenicity
with loss of fascicular pattern, a characteristic that
was also evidenced in this patient, and intraneural
hypervascularization in Doppler color or power(20,21).
Finally, it is imperative to mention the fact that the
electrodiagnostic studies in this case were negative.
Electrodiagnosis remains the gold standard for
ulnar nerve neuropathy(18). However, diagnostic
performance is lower, and data interpretations are
often more difficult(22), as their sensitivity varies from
37% to 86%(19). Therefore, different studies(18,19,20,23)
have suggested a multidisciplinary approach to the
diagnosis of the ulnar nerve compression syndrome,
through the analysis of clinical signs in combination
with electrodiagnostic and imaging studies, as even
in patients with evident clinical compression of the
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ulnar nerve, electromyography and nerve conduction
studies may obtain false-negative results in up to 10%
of the pacientes(24).
To explain the high incidence of false-negative
results, the evidence supports technical errors as the
main source of misdiagnoses(25). Another possible
explanation of a false-negative result in this case could
be related to the time elapsed from the nerve injury
to the time when the electrodiagnostic study was
performed.
Consequently, it is important to highlight the use
of ultrasound in this case. First, the increased crosssectional area or diameter sensitivity of the ulnar nerve
in the elbow is more than 80% in ulnar neuropathy.
In addition, ultrasound can sometimes identify the
entrapment site in patients with suspected ulnar
neuropathy in the elbow, who attend with normal
results on electrodiagnostic tests(20,26,27).
One limitation to consider is the retrospective nature
of this report. As the patient received rESWT at another
medical facility, we were unable to collect valuable
information about the treatment protocol, including
the dose of energy used, or the precise site of rESWT
application.
In addition, the therapy was apparently applied
by professionals who were not certified by the
International Society for Medical Shockwave
Treatments (ISMST) or by the Ibero-American
Federation of Shockwave Societies and Associations
in Medicine (ONLAT). As a result, some specific
requirements, necessary to ensure an appropriate
application technique, minimize possible side effects
and improve patient safety may not have been met.

CONCLUSION
This case demonstrates the potentially harmful
effects of applying rESWT for medial epicondylitis.
As indicated above, it is evident that different
pathophysiological mechanisms could have been
involved in the development of an acute ulnar nerve
injury in this patient.
Finally, it is imperative to highlight the use of highresolution ultrasound in this case since it allowed us
to corroborate the diagnosis of ulnar neuropathy due
to rESWT in the context of negative electrodiagnostic
findings.

Rev. Fac. Med. Hum. 2020;20(2):328-333.

Authorship contributions: The authors carried out
the genesis of the idea, project design, data collection
and interpretation, analysis of results and preparation
of the manuscript of the present research work..
Financing: Self-financed.

Ulnar nerve injury after radial extracorporeal shock wave therapy identified

Conflict of interest: The authors declare that they
have no conflict of interest in the publication of this
article.
Received: February 21, 2020
Approved: March 17, 2020

Correspondence: Walter Insuasti.
Address: Av.Miguel Angel y Calle de Las Avellanas, Quito-Ecuador.
Telephone: Ph: 593 (02)4503252 - 2267490 – 2267491
E-mail: walter_insuasti@hotmail.com

BIBLIOGRAPHIC REFERENCES

CLINICAL CASE

1. Amin NH, Kumar NS, Schickendantz MS. Medial epicondylitis: evaluation and
management. J Am Acad Orthop Surg. 2015; 23: 348-355.
2. Moya, Daniel & Ramon, Silvia & Schaden, Wolfgang & Wang, Ching-Jen & Guiloff,
Leonardo & Cheng, Jai-Hong. The Role of Extracorporeal Shockwave Treatment in
Musculoskeletal Disorders. JBJS 2018; 100: 251.
3. Shim JS, Chung SG, Bang H, Lee HJ, Kim K. Ulnar neuropathy after extracorporeal
shockwave therapy: a case report. PMR 2015; 7: 667-70.
4. Wang, Ching-Jen. Extracorporeal shockwave therapy in musculoskeletal
disorders. Journal of orthopaedic surgery and research. 2012; 7: 1186.
5. Dingemanse, Rudi & Manon, Soubde & Koes, Bart & Huisstede, Bionka. Evidence
for the effectiveness of electrophysical modalities for treatment of medial and
lateral epicondylitis: A systematic review. BJSPORTS. 2013; 10: 1136.
6. Consensus Statement on ESWT Indications and Contraindications. ISMST.
October 12th, 2016. https://www.shockwavetherapy.org/fileadmin/user_upload/
dokumente/PDFs/Formulare/ISMST_consensus_statement_on_indications_and_
contraindications_20161012_final.pdf. October 12th, 2016.
7. Seok Lee, Sang & Kang, Sangkuk & Kyoung Park, Noh & Woo Lee, Chan & Sup
Song, Ho & Kyun Sohn, Min & Cho, kang Hee & Hwan Kim, Jung. Effectiveness of
Initial Extracorporeal Shock Wave Therapy on the Newly Diagnosed Lateral or
Medial Epicondylitis. Annals of rehabilitation medicine. ARM. 2012; 36: 681.
8. Turhan, Yalcin & Arican, Mehmet & Okan Karaduman, Zekeriya. Clinical and
functional outcomes of extracorporeal shock wave therapy in isolated medial
epicondylitis. The European Research Journal 2019; 5(4): 658-662.
9. M, Haake & R Böddeker, I & T, Decker & M, Buch & M, Vogel & G, Labek & Maier,
Maresa & Loew, Markus & O, Maier-Boerries & J, Fischer & Betthäuser, A & C Rehack,
H & W, Kanovsky & Müller, I & Gerdesmeyer, Ludger & Rompe, Jan. Side-effects
of extracorporeal shock wave therapy (ESWT) in the treatment of tennis elbow.
Archives of orthopaedic and trauma surgery. 2002; 10: 1007.
10. Furia, John & Rompe, Jan & Cacchio, Angelo & Maffulli, Nicola. Shock wave
therapy as a treatment of nonunions, avascular necrosis, and delayed healing of
stress fractures. Foot and ankle clinics 2010; 15(4): 651-662.
11. B Barco, Raul & Antuña, Samuel. Medial elbow pain. EFORT Open Rev. 2017; 2
(8): 362-371.

14. Hausdorf J, Lemmens MA, Heck KD, et al. Selective loss of unmyelinated nerve
fibers after extracorporeal shockwave application to the musculoskeletal system.
Neuroscience 2008; 155: 138-144.
15. Schelling G, Delius M, Gschwender M, Grafe P, Gambihler S. Extracorporeal shock
waves stimulate frog sciatic nerves indirectly via a cavitation-mediated mechanism.
Biophys J 1994; 66: 133-140.
16. Dy C, Mackinnon S. Ulnar neuropathy: Diagnosis and management. Curr Rev
Musculoskelet Med. 2016; 9: 178–84.
17. Macchi, Veronica & Tiengo, Cesare & Porzionato, Andrea & Stecco, Carla & Sarasin,
Gloria & Tubbs, R. Shane & Maffulli, Nicola & De Caro, Raffaele. The cubital tunnel:
A radiologic and histotopographic study. Journal of anatomy. JOA. 2014; 10: 225
18. Campbell WW, Carroll C, Landau ME. Ulnar neuropathy at the elbow. Five new
things Neurology. 2015; 5: 135–141.
19. Beekman, Roy & Schoemaker, Mc & P L Van Der Plas, J & H Van Den Berg, L &
Franssen, H & Wokke, J.h.j & M J Uitdehaag, B & Visser, Leo H. Diagnostic value of
high-resolution sonography in ulnar neuropathy at the elbow. Neurology. 2004; 62:
767-73.
20. Suk JI, Walker FO, Cartwright MS. Ultrasonography of peripheral nerves. Curr
Neurol Neurosci Rep. 2013; 13: 328.
21. Deniel, A & Causeret, A & Moser, Thomas & Rolland, Yan & Dréano, T & Guillin,
Raphaël. Entrapment and traumatic neuropathies of the elbow and hand: An
imaging approach. Diagnostic and Interventional Imaging. 2015; 10: 1006.
22. E Landau, Mark & W Campbell, William. Clinical Features and Electrodiagnosis of
Ulnar Neuropathies. Physical medicine and rehabilitation clinics of North America.
2013; 24: 49-66.
23. Pais P, Fodor D, Fisher T. Bilateral cubital tunnel syndrome: Case report with
review of the literature. Med Ultrasonogr. 2009; 11: 31-36.
24. Navarro E. Síndromes compresivos del nervio cubital en codo y muñeca.
Medigraphic org. 2014; 10: 26.
25. Checkles NS, Russakov AD, Piero DL. Ulnar nerve conduction velocity—effect of
elbow position on measurement. Arch Phys Med Rehabil 1971; 53: 362.

12. Menorca RMG, Fussell TS, Elfar JC. Peripheral nerve trauma: mechanisms of injury
and recovery. Hand Clin. 2013; 29: 317–330.

26. Shik Yoon, Joon & O Walker, Francis & Cartwright, Michael. Ulnar neuropathy
with normal electrodiagnosis and abnormal nerve ultrasound. Arch Phys Med
Rehabil. 2010; 91(2): 318–320.

13. Tapadia, Minal & Mozaffar, Tahseen & Gupta, Ranjan. Compressive Neuropathies
of the Upper Extremity: Update on Pathophysiology, Classification, and
Electrodiagnostic Findings. The Journal of hand surgery. 2010; 35: 668-77.

27. Bismil QMK, Bismil MSK. Cubital tunnel syndrome with false-negative nerve
conduction studies treated with wide awake ulnar nerve decompression via the
OSWA pathway. OA Case Reports 2013; 12: 113.

Pág. 333

