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Abstract: Complex regional pain syndrome describes pain, 
typically in an extremity, that is more prolonged or severe 
than expected given the nature of its triggering event. This 
case report details a 43-year-old female who was initially 
seen for electrodiagnostic study for right hand weakness 
with some numbness and tingling. One month later, the 
patient was evaluated for significant increase in pain and 
swelling of right upper extremity. At this time, patient met 
4/4 on subjective Budapest criteria and at least the sensory 
and sudomotor objective criteria and was diagnosed with 
CRPS type 2 (causalgia). To our knowledge, there have been 
no reports of CRPS or local nerve injury as a direct result of 
needle EMG. This report highlights the novelty and perhaps 
underreported nature of iatrogenic nerve injury secondary to 
needle EMG.
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Complex regional pain syndrome (CRPS) is 
characterized by burning, tingling, and shock-like sensation, 
that persists longer and is more profound than expected with 
respect to the inciting event.1,2 Typical presentation includes 
sensory abnormalities such as hyperesthesia and allodynia, 
autonomic dysfunction such as changes in temperature 
and color of skin, and loss of motor function.1, 2 There are 
two types of CRPS: type 1, which shows injury with no 
nerve involvement, and type 2, or causalgia, which involves 
nerve injury. Diagnosis of CRPS is clinical and follows the 
Budapest criteria, which is known to have higher specificity 
than formerly used International Association for the Study of 
Pain (IASP) diagnostic criteria.3 Per Budapest criteria, to be 
diagnosed with CRPS a patient must exhibit symptoms both 
subjectively (3/4) and objectively (2+). Subjective criteria 
include sensory, vasomotor, sudomotor/edema, and motor/
tropic categories and is assessed via history taking and patient 
experience. Objective criteria include the same four categories 
and are appreciated on physical exam of the affected area.3 
The main goal in treating CRPS is pain management and 

restoration of function. Treatment modalities include physical 
therapy, occupational therapy, pain management with oral 
medications, stellate ganglion blocks, and psychological 
support.1,2 Many cases of CRPS naturally resolve, however this 
condition can become chronic.2 CRPS is often precipitated by 
direct trauma, such as injury or surgery, and its pathogenesis 
is not fully understood but could be linked to inflammatory 
process, dysfunction of autonomic nervous system, or central 
pain processing.1 

Nerve conduction studies and needle electromyography 
(EMG) are generally thought to be low risk, barring a 
moment of discomfort at the point of needle insertion. 
Iatrogenic complications with a needle electrode include 
bleeding, infection, local trauma, and pneumothorax. Some 
studies have cited nerve injury as a potential risk, though this 
outcome has not been reported in the existing literature.4, 5 A 
recent quality improvement project aimed to more accurately 
highlight risk factors for needle EMG identified 3 incidences 
of complication directly related to needle EMG procedure 
out of 24,772 cases screened, confirming the low risk of this 
diagnostic test.6 There are several areas where nerves travel 
close to common muscles of diagnostic interest for needle 
EMG study such as the median nerve’s proximity to the 
pronator teres. To our knowledge, there are no reported cases 
of nerve injury secondary to needle electromyography.7 This 
manuscript adheres to the CARE (Case Report) guidelines for 
case reports.8

Case Presentation
A 43-year-old female patient with a past medical 

history of depression and hypertension was referred for 
an electrodiagnostic examination to evaluate for median 
mononeuropathy. She reported numbness and tingling at 
the right hand at the palmar aspect including the first digit 
to the radial half of the fourth digit. Her symptoms started 
10 years ago with no recall of an inciting event, however 
6 months prior to visit the patient reports increased dull 
pain in the hand, including the elbow and shoulder. The 
patient expressed concern over these symptoms impacting 
her activities of daily living. The patient also endorsed 
neck pain that is worse on the right side but denied any 
shooting pain or pain traveling down the arm. At this point, 
differential diagnosis included radiculopathy vs. carpal 
tunnel. Additional pathologies considered were entrapment 
at the level of the brachial plexus or proximal median nerve. 
Physical exam was unremarkable for atrophy, scarring, or 
edema. Neurological exam demonstrated normal strength 
over bilateral upper extremities. Sensation was intact to light 
touch over bilateral upper extremities except for right arm 
at the medial aspect of the forearm and at the hand on the 
palmar side including digits 1 through 3, and the radial half 
of the 4th digit. Deep tendon reflexes on the left arm were 2+ 
in the biceps, brachioradialis, and triceps. On the right upper 
extremity, reflexes were 3+ to brachioradialis and biceps 
and 2+ for triceps. This patient did not have any underlying 
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condition that would explain the hyperreflexia appreciated in 
the right upper extremity. Spurling maneuver was negative 
bilaterally. Tinel’s sign at both the medial epicondyle and 
wrist were negative bilaterally. Nerve conduction study 
results demonstrated prolonged latency of the median 
motor response with normal amplitude, and a comparison 
study of the sensory nerve action potentials of the right 
median and radial nerves showed a latency difference of 
0.7 ms in the median nerve indicating evidence of right 
sensorimotor median nerve mononeuropathy localized to 
the wrist, as seen in moderate carpal tunnel syndrome. There 
was no electrodiagnostic evidence of right cervical C5-T1 
radiculopathy.  NCS/EMG findings seemed to correlate well 
with patient’s symptoms of numbness and paresthesias in 
digits 1-4, and we hypothesized that other symptoms such as 
neck pain and forearm sensory disturbances may have been 
due to non-neuromuscular conditions such as myofascial 
pain with trigger points or musculoskeletal etiologies.  During 
needle EMG of the bicep, the patient reported intense pain 
radiating down to the forearm. The needle was removed and 
re-inserted with improvement of discomfort.

Two weeks after the needle EMG procedure, the patient 
contacted primary care reporting shooting pain from the 
upper to lower forearm when reaching to grab something 
or moving arm, associated with erythema and swelling. Pain 
began immediately after the procedure and had not improved. 
Self-care efforts such as heat/cold therapy, NSAIDs, and 
therapy exercises did not provide any relief. Patient was 
recommended to visit urgent care to have the area assessed 
for signs of infection, which was ruled out.

About one week later, the patient returned to clinic for 
follow-up concerns of ongoing pain and swelling. The patient 
described burning pain and allodynia affecting the medial 
forearm as well as slight redness of the area. On exam, mild 
swelling was appreciated on the upper medial aspect of the 
forearm extending to the medial epicondyle. In addition, 
erythema was noted on the medial forearm. There was 
giveaway weakness with deltoid testing and finger abduction. 
Sensory testing was notable for allodynia and hyperalgesia in 
the right medial antebrachial cutaneous (MAC) distribution. 
Nerve conduction study yielded a normal result in the 
left MAC, but a non-recordable result in the right MAC, 
indicating injury through this nerve. At this time, the patient 
met 4/4 subjective Budapest criteria and at least the sensory 
and sudomotor objective criteria, leading to diagnosis of type 
2 CRPS. 

The patient was started on gabapentin and was 
recommended to start on alpha lipoic acid to promote 
nerve recovery. Other treatment modalities have included 
occupational therapy and acupuncture. Four months after 
the inciting event, the patient received a stellate ganglion 
block under ultrasound guidance. The procedure was 
uncomplicated and technically successful due to lack of 
manifestation of Horner syndrome but did not alleviate pain. 

The patient has had gradual improvement with pain helped 
by acupuncture and titration of gabapentin; however, pain 
level has not returned to baseline.  We obtained consent from 
the patient to write this case as a case report.

Discussion
This case report presents a novel case of iatrogenic nerve 

injury caused by needle electromyography resulting in CRPS. 
In this case, needle electromyography was indicated for 
evaluation for radiculopathy vs. carpal tunnel. 

Needle EMG is often used as a diagnostic tool.5 
Significant complications are rare, but have included bleeding, 
pneumothorax, and compartment syndrome.7 Iatrogenic 
nerve injuries have been reported secondary to other medical 
procedures such as venipuncture, but to our knowledge 
has not previously been reported from EMG. One study 
reported 11 patients who developed causalgia after routine 
venipuncture.9 Affected nerves reported were the medial 
antebrachial cutaneous, the lateral antebrachial cutaneous, 
the superficial radial and the radial and ulnar dorsal sensory 
branches.9 These locations follow logically with the proximity 
of nerves to veins. It is also logical to presume that the 
branches of the medial antebrachial cutaneous nerve are at 
greater risk for injury given their course along the medial 
border of the biceps brachii muscle. This case supports this 
idea, as the MAC nerve sustained injury after needle insertion 
into the biceps.  

One study suggests that carpel tunnel syndrome (CTS) is 
one of the most common diagnoses associated with CRPS.10 
This could indicate that this patient’s presentation put her at 
higher risk for development of CRPS; however, this study also 
concludes that surgery is the most common triggering event 
of CRPS, and the cases screened in this study were patients 
who elected for surgical treatment of CTS and then went 
on to develop CRPS.10 Another study describes causalgia 
following major traumatic nerve injury and describes a case 
of a 60 year old female who developed paresthesia in the 
right median nerve distribution as well as constant pain and 
tenderness over the wrist and thenar regions. The case reports 
mild edema, cool temperature, and pale complexion of the 
right hand compared to the left. Nerve conduction studies 
confirmed right carpal tunnel syndrome.11 It is difficult to 
discern whether the CTS in the case of our patient put her 
at higher risk for development of causalgia following needle 
EMG. 

To our knowledge, there have been no reports of CRPS 
or local nerve injury as a direct result of needle EMG. We 
speculate that it is possible that iatrogenic nerve injuries 
secondary to needle EMG are underreported due to 
difficulty discriminating its clinical presentation from the 
underlying neuropathic complaints that often prompt the 
EMG, as well as generally not having any follow up with the 
electromyographer.
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Conclusion
CRPS is complex and can present with a varied clinical 

picture from patient to patient. Commonly used diagnostic 
procedures such as needle EMG have not been linked to or 
identified as a risk factor for manifestation of CRPS. There are 
no reported cases of CRPS secondary to needle EMG. Further 
study is indicated to identify the frequency of nerve injury 
secondary to needle diagnostic procedures.

Financial Disclosure: This was an unfunded project. No 
authors have any conflicts of interest to report.

Author Contributions: ES conceived of idea for case report. 
MO reviewed clinical notes and gathered pertinent details. 
MO drafted the initial manuscript. All authors contributed 
to its revision. ES is the senior investigator and made final 
editorial decisions. 

References 
1.	 Lloyd, ECO, Dempsey B, and Romero L. Complex region-

al pain syndrome. Am Fam Physician. 2021;104(1):49-
55. Harden RN, McCabe CS, Goebel A, Massey M, Su-
var T, Grieve S, et al. Complex regional pain syndrome: 
practical diagnostic and treatment guidelines, 5th edition. 
Pain Med. 2022;23(Suppl 1). doi:10.1093/pm/pnac046.

2.	 Harden RN, Bruehl S, Perez RSGM, Birklein F, Marinus J, 
Maihofner C, et al. Validation of proposed diagnostic cri-
teria (the “Budapest Criteria”) for complex regional pain 
syndrome. Pain. 2010;150(2):268-274. doi:10.1016/j.
pain.2010.04.030.

3.	 Al-Shekhlee A, Shapiro BE, Preston DC. Iatrogenic com-
plications and risks of nerve conduction studies and nee-
dle electromyography. Muscle Nerve. 2003;27(5):517-
526. doi:10.1002/mus.10315.

4.	 Gechev A, Kane NM, Koltzenburg M, Rao DG, van 
der Star R. Potential risks of iatrogenic complications 
of nerve conduction studies (NCS) and electromyog-
raphy (EMG). Clin Neurophysiol Pract. 2016;1:62-66 
doi:10.1016/j.cnp.2016.09.003.

5.	 Min J, Swaminathan B, Farheen A, Ansari R, and How-
ard I. Examining complication rates to inform the con-
sent process in needle electromyography: a quality im-
provement project. Muscle Nerve. 2025;72(4):632-635. 
doi:10.1002/mus.28472.Cushman DM, Strenn Q, Elmer 
A, Yang AJ, and Onofrei L. 2/2020. Complications asso-
ciated with electromyography: a systematic review. Am 
J Phys Med Rehabil. 2020;99(2):149-155. doi:10.1097/
PHM.0000000000001304.

6.	 Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, 
Riley D; CARE Group. The CARE guidelines: consen-
sus-based clinical case report guideline development. J 
Clin Epidemiol. 2014;67(1):46–51. doi:10.1016/j.jcline-
pi.2013.08.003.

7.	 Horowitz, SH. Peripheral nerve injury and causal-
gia secondary to routine venipuncture. Neurology. 
1994;44(5):962-964. doi:10.1212/wnl.44.5.962.Peterson 
PB, Mikkelsen KL, Lauritzen JB, Krogsgaard MR. Risk 
factors for post-treatment complex regional pain syn-
drome (CRPS): an analysis of 647 cases of CRPS from the 
Danish Patient Compensation Association. Pain Pract. 
2018;18(3):341-349. doi:10.1111/papr.12610.

8.	 Barohn RJ. Reflex sympathetic dystrophy due to periph-
eral neuropathy and the three-phase bone scan: case se-
ries and review. RRNMF Neuromuscular J. 2020;1(5):33-
56. doi:10.17161/rrnmf.v1i5.14760.


