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Abstract 

We report a case of a patient who underwent a C6/7 anterior cervical disk arthroplasty with standard IONM protocol who was 

found to have permanent tibial nerve injury due to subdermal needle placement. Through extensive rehabilitation, ultrasound, 

and podiatric care it was discovered he had an anatomical variation of his tibial nerve which likely predisposed him to the 

iatrogenic injury. We recommend use of surface gel electrodes as a cost-effective and time-conscious prevention of similar 

injuries. We also discuss the role different podiatric interventions had and their efficacy at symptom management and 

improvement. 
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Introduction 

Intraoperative neuromonitoring (IONM) serves as a useful tool for detection of intraoperative neural damage in patients 

undergoing spine surgery [1,2]. In cases of cervical disc arthroplasty (CDA) somatosensory evoked potentials (SSEP), 

transcranial motor evoked potentials (tcMEP), and electromyography (EMG) are monitored to detect neurophysiological 

changes in real time allowing early intervention before permanent deficits occur [3-6]. For IONM, peripheral nerves being 

monitored may be vulnerable to injury from compression or direct penetration from monitoring electrodes or needles [7]. 

 

Case Presentation 

A 38-year-old male presented with refractory left C7 underwent a C6/7 anterior cervical disk arthroplasty without operative 

complication. Continuous EMG, tcMEP and SSEP were monitored without any changes from intact baseline. Per standard 

IONM protocol for a cervical spine surgery at the C6/7 level, the ulnar nerve and the posterior tibial nerve were monitored to 

assess the integrity of ascending sensory pathways. 
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Immediately upon waking up from anesthesia, the patient noticed numbness in his right foot from his midfoot arch to the distal 

end of his first metatarsal. He also noticed a red dot behind his medial malleolus that bled briefly. He had significant 

improvement in his preoperative radiculopathy. Due to his initial focus on recovery from the procedure, the patient expected the 

sensory changes to resolve spontaneously and did not seek immediate foot-specific evaluation. During his postoperative follow-

up 2 months later, the numbness was unchanged and there was notable loss of muscle mass in the plantar arch. A Tinel’s sign 

was present upon palpation of his right tarsal tunnel. Lumbar spine MRI was unremarkable. He was referred to podiatry for 

further evaluation. The patient completed 12 sessions of laser therapy with no response. Orthotic treatment provided slight 

symptom relief while standing for long periods. Ultrasound demonstrated an anatomical variation in the location of the posterior 

tibial nerve in the tarsal tunnel anterior to the tibial artery.  Platelet rich plasma (PRP) injections helped rebuild muscle mass and 

facilitate recovery. At 2.5 years follow-up, the patient still has decreased muscle mass in his right plantar arch and has noticeable 

increased fatigue in his right foot after activity or standing for prolonged periods. He continues to manage his symptoms with 

orthotics and PRP injections. 

 

Discussion 

The tibial nerve originates from the L4-S3 spinal nerve roots and is a major branch of the sciatic nerve. It travels through the 

popliteal fossa and descends midline between the two heads of the gastrocnemius before traveling deep over the posterior surface 

of the tibialis posterior muscle [8]. It then passes within the tarsal tunnel between the flexor digitorum longus and the flexor 

hallucis longus. Typically, the order of structures within the tarsal tunnel, from anterior to posterior, is: the tibialis posterior 

tendon, flexor digitorum tendon, posterior tibial artery, tibial nerve, and flexor hallucis longus tendon. Distal to the tunnel the 

tibial nerve bifurcates into the medial and lateral plantar nerves which supply motor and sensory innervation to the plantar foot 

[9]. Tibial nerve injury at the tarsal tunnel presents with numbness, aching, and muscle weakness that is normally exacerbated 

by activity [10]. 

 

Peripheral nerve injury due to a subdermal needle placement is a rare and unique complication of IONM. Min et al. conducted 

a 14-year study looking at complication rates of EMG, they found no causes of direct nerve injury due to EMG needle insertion 

[11]. However, an important consideration is that they included situations where patients were awake and able to signal when 

they were in pain or a complication arose. Patients are under general anesthesia during IONM placement and monitoring and 

cannot verbalize pain or describe any symptoms, therefore greater caution and safety considerations should be considered with 

IONM subdermal needle placement. Other complications of SSEP are similarly rare and consist of infection and burns at 

electrode sites if electrocautery devices are not properly grounded [12,13]. In cervical spine surgery, EMG needle-related injury 

such as hematomas or hemorrhages is usually self-limiting and self-resolving [14]. Overall IONM has shown significant 

improvement in neurologic outcomes and is considered the standard of care in many spinal and intracranial surgeries [15,16].  

 

Another important aspect of SSEP is that it relies on consistent landmarks for positioning of needles. For the tibial nerve it 

assumes that the tibial nerve travels posterior to the posterior tibial artery. When variations arise, such as in our patient, placement 

of the subdermal needle may lead to direct injury. While ultrasound guided placement may minimize this risk, given the low 

incident rates of EMG needle complications found by both Min et al. and Cushman et al. this added step might not be justifiable 

[11,14]. 
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However, a simpler, more cost-effective, and time efficient way to minimize complications during IONM is the use of surface 

or gel-pad electrodes as an alternative to subdermal needles, especially for SSEP monitoring. In a study comparing surface 

versus subcutaneous needle electrodes, surface electrodes demonstrated similar efficacy at recording signals compared to 

subcutaneous for spinal cord monitoring [17]. Furthermore, when properly positioned, surface electrodes have demonstrated 

perfect agreement for detecting warnings compared to needle electrodes [18]. Despite the availability and comparable efficacy 

of surface electrodes, subcutaneous needles are still more commonly used. Our case adds to the growing literature to reconsider 

the default use of subcutaneous needles for SSEP monitoring. 

 

A final component of this case to highlight is the role that lasers, PRP therapy and orthotics had in symptom improvement after 

the tibial nerve injury. In this case, multiwave locked continuous red-light laser therapy did not provide symptomatic 

improvement even after 12 sessions, however orthotics and PRP injections provided partial symptom management. Laser 

therapy has been described as a noninvasive, low-risk modality that may reduce inflammation, promote regeneration, and 

improve neuropathic pain in some peripheral nerve injury populations [19]. However, the clinical evidence remains sparse and 

heterogeneous [20]. PRP has also shown emerging promise as an adjunctive treatment for peripheral nerve injury and peripheral 

neuropathic pain [21]. However, current clinical evidence remains limited, and PRP preparation, dosing, and injection protocols 

are not yet standardized [22]. Given the patient’s partial response, image-guided PRP and orthotic support may be considered 

reasonable conservative adjuncts in select patients, however these modalities are patient- and case-specific and more research is 

required to create treatment guidelines and protocols. 

 

Conclusion 

Although complications and injuries due to IONM are rare; they are more commonly associated with subdermal needles and 

include infection, burns, hematomas, and in rare cases nerve injury. Ultrasound guided placement of subdermal needles does 

not fully avoid all of these complications. Gel surface electrodes offer a better and safer alternative and addresses the majority 

of these complications. 

Although the electrode caused permanent nerve damage, orthotics and PRP injections have shown promising results with 

symptom management and improvement, specifically with rebuilding muscle mass and helping with the neuropathic pain. 

 

REFERENCES 

1. Moatz B, Tortolani PJ. Cervical disc arthroplasty: Pros and cons. Surg Neurol Int. 2012; 3(Suppl 3): S216-S224. 

2. Gao Y, Liu M, Li T, et al. A meta-analysis comparing the results of cervical disc arthroplasty with anterior cervical 

discectomy and fusion (ACDF) for the treatment of symptomatic cervical disc disease. J Bone Joint Surg Am. 2013; 

95: 555-561. 

3. Iyer S, Kim HJ. Cervical radiculopathy. Curr Rev Musculoskelet Med. 2016; 9: 272-280. 

4. Grosland JO, Todd MM, Goldstein PA. Neuromonitoring in the ambulatory anesthesia setting: a pro-con discussion. 

Curr Opin Anaesthesiol. 2018; 31: 667-672. 

5. Singh H, Vogel RW, Lober RM, et al. Intraoperative Neurophysiological Monitoring for Endoscopic Endonasal 

Approaches to the Skull Base: A Technical Guide. Scientifica (Cairo). 2016; 1751245. 

 

https://www.orthopaedicsurgeryjournal.org/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3422089/
https://journals.lww.com/jbjsjournal/abstract/2013/03200/a_meta_analysis_comparing_the_results_of_cervical.11.aspx
https://journals.lww.com/jbjsjournal/abstract/2013/03200/a_meta_analysis_comparing_the_results_of_cervical.11.aspx
https://journals.lww.com/jbjsjournal/abstract/2013/03200/a_meta_analysis_comparing_the_results_of_cervical.11.aspx
https://link.springer.com/article/10.1007/s12178-016-9349-4
https://journals.lww.com/co-anesthesiology/abstract/2018/12000/neuromonitoring_in_the_ambulatory_anesthesia.4.aspx
https://journals.lww.com/co-anesthesiology/abstract/2018/12000/neuromonitoring_in_the_ambulatory_anesthesia.4.aspx
https://onlinelibrary.wiley.com/doi/full/10.1155/2016/1751245
https://onlinelibrary.wiley.com/doi/full/10.1155/2016/1751245


Citation: Liff LS, Mistichelli DM, Dorsi MJ. Tibial Nerve Injury from Intraoperative Neuromonitoring Needle Electrode During Cervical Disc 

Arthroplasty: A Case Report. Case Rep Orthop Surg J. 2026; 5(2): 163. 

Case Rep Orthop Surg J. 2026; 5(2): 163                             www.orthopaedicsurgeryjournal.org                                                              4 

 

 

6. Nunes RR, Bersot CDA, Garritano JG. Intraoperative neurophysiological monitoring in neuroanesthesia. Curr Opin 

Anaesthesiol. 2018; 31: 532-538. 

7. Banoub M, Tetzlaff JE, Schubert A. Pharmacologic and physiologic influences affecting sensory evoked potentials: 

implications for perioperative monitoring. Anesthesiology. 2003; 99: 716-737. 

8. Iida T, Kobayashi M. Tibial nerve entrapment at the tendinous arch of the soleus: a case report. Clin Orthop Relat Res. 

1997; 334: 265-269. 

9. Desai SS, Cohen-Levy WB. Anatomy, Bony Pelvis and Lower Limb: Tibial Nerve. [Updated 2023 Aug 14]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing. 2026. 

10. Jones SJ, Harrison R, Koh KF, et al. Motor evoked potential monitoring during spinal surgery: responses of distal limb 

muscles to transcranial cortical stimulation with pulse trains. Electroencephalogr Clin Neurophysiol. 1996; 100: 375-

383. 

11. Min J, Swaminathan B, Farheen A, et al. Examining Complication Rates to Inform the Consent Process in Needle 

Electromyography: A Quality Improvement Project. Muscle Nerve. 2025; 72: 632-635. 

12. Netherton BL, Stecker MM, Patterson T. Mechanisms of electrode induced injury. Part 3: practical concepts and 

avoidance. Am J Electroneurodiagnostic Technol. 2007; 47: 257-263. 

13. Patterson T, Stecker MM, Netherton BL. Mechanisms of electrode induced injury. Part 2: clinical experience. Am J 

Electroneurodiagnostic Technol. 2007; 47: 93-113. 

14. Cushman DM, Strenn Q, Elmer A, et al Complications Associated with Electromyography: A Systematic Review. Am 

J Phys Med Rehabil. 2020; 99: 149-155. 

15. Tewari A, Francis L, Samy RN, et al. Intraoperative neurophysiological monitoring team's communiqué with anesthesia 

professionals. J Anaesthesiol Clin Pharmacol. 2018; 34: 84-93. 

16. Wi SM, Lee HJ, Kang T, et al. Clinical Significance of Improved Intraoperative Neurophysiological Monitoring Signal 

during Spine Surgery: A Retrospective Study of a Single-Institution Prospective Cohort. Asian Spine J. 2020; 14: 79-

87. 

17. Gadella MC, Dulfer SE, Absalom AR, et al. Comparing Motor-Evoked Potential Characteristics of NEedle versus 

suRFACE Recording Electrodes during Spinal Cord Monitoring-The NERFACE Study Part I. J Clin Med. 2023; 12: 

1404. 

18. Dulfer SE, Gadella MC, Tamási K, et al. Use of NEedle Versus suRFACE Recording Electrodes for Detection of 

Intraoperative Motor Warnings: A Non-Inferiority Trial. The NERFACE Study Part II. J Clin Med. 2023; 12: 1753. 

19. Rosso MPO, Buchaim DV, Kawano N, et al. Photobiomodulation Therapy (PBMT) in Peripheral Nerve Regeneration: 

A Systematic Review. Bioengineering (Basel). 2018; 5: 44. 

20. Dompe C, Moncrieff L, Matys J, et al. Photobiomodulation-Underlying Mechanism and Clinical Applications. J Clin 

Med. 2020; 9: 1724.  

21. Wang S, Liu X and Wang Y. Evaluation of Platelet-Rich Plasma Therapy for Peripheral Nerve Regeneration: A Critical 

Review of Literature. Front. Bioeng. Biotechnol. 2022; 10: 808248. 

22. Patrick J. Kennedy, Shayoni Nag, Michael Baria, et al. A systematic review of the clinical application of platelet-rich 

plasma for peripheral neuropathic pain. Journal of Orthopaedic Reports. 2026; 5: 100725. 

https://www.orthopaedicsurgeryjournal.org/
https://journals.lww.com/co-anesthesiology/abstract/2018/10000/intraoperative_neurophysiological_monitoring_in.8.aspx
https://journals.lww.com/co-anesthesiology/abstract/2018/10000/intraoperative_neurophysiological_monitoring_in.8.aspx
https://www.ovid.com/jnls/anesthesiology/abstract/10.1097/00000542-200309000-00029~pharmacologic-and-physiologic-influences-affecting-sensory?redirectionsource=fulltextview
https://www.ovid.com/jnls/anesthesiology/abstract/10.1097/00000542-200309000-00029~pharmacologic-and-physiologic-influences-affecting-sensory?redirectionsource=fulltextview
https://journals.lww.com/clinorthop/abstract/1997/01000/tibial_nerve_entrapment_at_the_tendinous_arch_of.34.aspx
https://journals.lww.com/clinorthop/abstract/1997/01000/tibial_nerve_entrapment_at_the_tendinous_arch_of.34.aspx
https://www.ncbi.nlm.nih.gov/sites/books/NBK537028/
https://www.ncbi.nlm.nih.gov/sites/books/NBK537028/
https://www.sciencedirect.com/science/article/abs/pii/0168559796957287
https://www.sciencedirect.com/science/article/abs/pii/0168559796957287
https://www.sciencedirect.com/science/article/abs/pii/0168559796957287
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.28472
https://onlinelibrary.wiley.com/doi/abs/10.1002/mus.28472
https://www.tandfonline.com/doi/abs/10.1080/1086508X.2007.11079641
https://www.tandfonline.com/doi/abs/10.1080/1086508X.2007.11079641
https://www.tandfonline.com/doi/abs/10.1080/1086508X.2007.11079617
https://www.tandfonline.com/doi/abs/10.1080/1086508X.2007.11079617
https://journals.lww.com/ajpmr/abstract/2020/02000/complications_associated_with_electromyography__a.8.aspx
https://journals.lww.com/ajpmr/abstract/2020/02000/complications_associated_with_electromyography__a.8.aspx
https://journals.lww.com/joacp/fulltext/2018/34010/intraoperative_neurophysiological_monitoring.17.aspx
https://journals.lww.com/joacp/fulltext/2018/34010/intraoperative_neurophysiological_monitoring.17.aspx
https://pmc.ncbi.nlm.nih.gov/articles/PMC7010504/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7010504/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7010504/
https://www.mdpi.com/2077-0383/12/4/1404
https://www.mdpi.com/2077-0383/12/4/1404
https://www.mdpi.com/2077-0383/12/4/1404
https://www.mdpi.com/2077-0383/12/5/1753
https://www.mdpi.com/2077-0383/12/5/1753
https://www.mdpi.com/2306-5354/5/2/44
https://www.mdpi.com/2306-5354/5/2/44
https://www.mdpi.com/2077-0383/9/6/1724
https://www.mdpi.com/2077-0383/9/6/1724
https://www.frontiersin.org/journals/bioengineering-and-biotechnology/articles/10.3389/fbioe.2022.808248/full
https://www.frontiersin.org/journals/bioengineering-and-biotechnology/articles/10.3389/fbioe.2022.808248/full
https://www.sciencedirect.com/science/article/pii/S2773157X25001778
https://www.sciencedirect.com/science/article/pii/S2773157X25001778

