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Lingual nerve injuries (LNIs) represent a significant clinical challenge that can
compromise speech, taste perception, and overall patient well-being. These
may occur during third molar extractions, inferior alveolar nerve blocks, implant
placement, root canal treatment and other dental, oral, and maxillofacial
procedures. A major controversy centers on whether LNIs should be regarded
as recognized complications—unavoidable events despite competent care—or
potential negligence arising from substandard practice. Such classification
hinges on factors including adherence to standard surgical protocols, informed
consent, and timely postoperative assessment. Early detection using both
qualitative and quantitative sensory evaluations allow prompt referral for
microsurgical intervention, potentially improving outcomes if repairs are done
within six months of injury. Conversely, lapses in diagnosis or management can
lead to enduring disability, increased legal risk, and allegations of negligence.
Evolving guidelines and advances in imaging and artificial intelligence may
ultimately refine risk assessments, reduce complications, and alter standards of
care. By recognizing the multifactorial nature of LNIs and adhering to rigorous
surgical protocols, continuing education, and thorough documentation,
healthcare professionals can optimize patient safety and potentially mitigate
medico-legal challenges and enhance patient outcomes.
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Introduction

Lingual nerve injuries (LNIs) represent significant adverse events in oral and
maxillofacial procedures, profoundly affecting patients’ quality of life due to impaired
sensation, speech, taste alterations, difficulty in mastication, and overall oral dysfunction
(1). Patients experiencing LNIs often report substantial psychological distress further
negatively impacting their social interactions and quality of life (2). Despite
considerable advances in surgical techniques, diagnostic capabilities, and improved
imaging technology, LNIs persist, highlighting the importance of understanding their
preventability and medicolegal implications. Recently, the American Law Institute
established a new legal standard, which now emphasizes “reasonable care” based on
contemporary evidence rather than traditional customary practices (3). This perspective
paper analyzes LNIs within the context of this updated medico-legal framework,
incorporating anatomical, procedural, and technological factors to inform clinical
practice, risk management, and legal accountability.
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Incidence and clinical relevance

LNIs might occur during routine procedures, including third
molar extractions, inferior alveolar nerve blocks, placement of
dental implants, periodontal surgeries, and endodontic treatments
(4). The reported frequency of the two main causes of permanent
lingual nerve damage varies but is often cited between 0.2% and
2.6% in lower third molar surgeries, and from 1:27,415 to
1:13,800,970 after inferior alveolar nerve blocks (5, 6). Temporary
nerve injuries occur more frequently but still significantly impact
patient’s experience and healthcare consumption (7). Despite
being relatively uncommon, the persistent nature of these injuries
and associated morbidity necessitates stringent preventive and
management strategies. Nerve injuries often result in medicolegal
actions, further underscoring the importance for clinicians to
adhere to evolving best practices and standards of care (8).

Anatomical variability

A major challenge in preventing LNIs is the anatomical variability
of the lingual nerve, particularly in its relationship to the mandibular
third molars and the lingual cortex (9, 10). In certain cases, the
nerve may lie in direct contact with or in close proximity to the
lingual cortical bone or third molar, increasing the risk of injury
during surgical extraction. The lingual nerve cannot be visualized
intraoperatively during routine oral surgical procedures, as it lies in a
different anatomical plane outside the surgical field. Consequently,
the surgeon is unaware of its true location. Therefore, a surgical
technique must be employed that minimizes the risk of nerve injury
by accounting for the nerve’s theoretical anatomical course.

The role of lingual flap retraction or protection during third
molar surgery has also been extensively discussed in literature.
Although intended to reduce LNI risk, its efficacy remains
controversial, and others have shown it might instead increase
the risk of temporary LNI (6). Several systematic reviews
show conflicting results and suggest that these techniques do
not consistently decrease injury incidence, necessitating surgeon-
specific judgment based on case complexity (11-14).

Other surgical factors such as impaction level and angulation
increase surgical difficulty and the likelihood of nerve injury (15).
Similarly, improper presurgical planning in dental implant
placement can elevate nerve injury risks. Patient traits including
psychological high
catastrophizing, may also influence patient outcomes and have

factors, such as anxiety and pain
been shown to be the most important factors in predicting
chronicity after an injury has occurred (16-18).

Importantly, standard preoperative imaging modalities,
including panoramic radiography and cone beam CT (CBCT),
cannot visualize the lingual nerve due to its location solely within
soft tissue planes, further complicating accurate preoperative risk
assessments and necessitating heightened intraoperative vigilance.

Lingual cortical plate perforations, sometimes presented as
indicators of negligence on post-injury CBCT images, may reflect
natural anatomical variations rather than surgical trauma.

Lingual plate defects or perforations occur naturally in 34%-65%
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of cases, related to the extreme thinness of the lingual cortical

plate rather than surgical technique errors (19, 20).
Consequently, even with meticulous surgical planning and

careful execution, the risk of nerve injury cannot be eliminated.

Technological innovations and clinical
applications

Technological advancements such as Magnetic Resonance
(MRN) (AI)-based
predictive modeling offer potential improvements in preoperative

Neurography and artificial intelligence
risk assessment (17, 21).

Recently, MR neurography has been introduced to selectively
visualize peripheral nerves, offering improved delineation of
peripheral nerves such as the lingual nerve (22, 23). However, this
MRI technique is not readily available and is associated with MRI
related costs, limiting its routine clinical application. In addition,
dental-dedicated MRI machines are currently under investigation,
but they have yet to be introduced into clinical practice (24).

Al-driven analytics could further refine patient-specific risk
stratification and recommend personalized surgical approaches.
Nevertheless, current limitations in technology accessibility, cost,
and reliability restrict widespread clinical implementation (25).
Continued interdisciplinary research is essential for overcoming these

barriers and integrating advanced technologies into routine practice.

Legal standards and the reasonable
care model

Historically, assessments of surgical negligence have centered on
adherence to customary medical practices. However, recent revisions
by the American Law Institute (ALI) mark a significant shift toward
a “reasonable care” standard (3). This framework prioritizes
evidence-based medicine and contemporary clinical knowledge over
tradition, urging practitioners to align their decisions with the latest
scientific advancements rather than prevailing habits.

This evolving legal paradigm has direct implications for the
evaluation of LNIs. Under the reasonable care model, clinicians
are expected to stay current with the latest research, clinical
guidelines, and technological advancements. Reasonable care is
defined as the level of knowledge, skill, and diligence that would
be considered competent among similarly qualified professionals
under comparable circumstances. This standard allows juries to
override customary practices if these are found to lag behind
contemporary evidence-based norms.

In this context, good clinical practice must encompass three key
elements: thorough preoperative assessment, planning and informed
consent, precise surgical execution, and appropriate postoperative
management. Prior to any intervention, clinicians should clearly
document that informed consent was obtained, explicitly discussing
the potential risk of nerve damage. While informed consent helps
reduce medicolegal exposure by ensuring patients are aware of
inherent procedural risks, it is not a preventive measure in itself.
Equally critical is the correct execution of the surgical procedure,
accordance  with standards and

performed in up-to-date
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individualized risk assessments. Should a nerve injury occur, clinicians
must conduct a neurosensory examination and ensure timely referral
to appropriate specialists. Thus, the reasonable care model calls for
an integrated approach that balances legal responsibility with clinical
excellence across the full continuum of patient care.

It is also essential to emphasize that the indication for third molar
removal must be clearly validated in clinical documentation. From a
medicolegal standpoint, even when lingual nerve injuries are
deemed technically unpreventable due to anatomical variability and
adherence to proper technique, litigation may still arise if the
extraction was not justified. A recent example from France
illustrates this: a third molar extraction led to a lingual nerve injury
that was surgically unavoidable, yet the procedure was deemed
litigious because it contravened the 2019 guidelines issued by the
French National Authority for Health, which recommended against
removal in that specific clinical scenario (26). As such, adhering to
evidence-based and guideline-supported indications for third molar
removal is crucial to mitigate the risk of litigation, particularly
under the evolving legal standards of “reasonable care”.

In addition to the technical and legal considerations outlined
above, the development of a well-structured care pathway for
lingual nerve injuries is important. Early recognition and timely
referral remain critical, as microsurgical repair is most effective
within the first six months post-injury (27, 28). To support this,
healthcare systems must ensure adequate access to specialized
care while empowering first-line providers—including general
dentists, oral surgeons, and maxillofacial specialists—to identify
nerve injuries early and initiate prompt referral. While access
barriers such as limited specialist availability and administrative
delays can complicate this process, these challenges underscore
rather than replace the clinician’s responsibility to act decisively
when lingual nerve injury is suspected (7, 8). Strengthening
clinical training and establishing referral pathways are essential
components of best practice under the reasonable care model,
fostering timely intervention and improved patient outcomes.

Within this legal and clinical framework, a more nuanced
understanding of LNIs is warranted—one that moves beyond
binary classifications of outcomes as either acceptable complications
or negligent errors. LNIs should be conceptualized along a
continuum. This approach allows for a more refined evaluation that
recognizes the spectrum of causality and responsibility:

» Recognized Complications: These are injuries that occur despite
full adherence to contemporary, evidence-based standards. They
typically result from unavoidable anatomical variations or
inherent procedural risks and fall within the expected, though
unfortunate, range of outcomes.

o Gray Area Cases: These involve partial deviations from optimal

insufficient documentation,

outdated

constitute gross negligence but may reflect suboptimal care.

practice—such  as ambiguous

communication, or techniques—that do not
These cases often require detailed, context-specific assessments
to determine appropriateness.

o DPreventable Errors: At the far end of the spectrum are injuries

standard of

reasonable care. These include significant technical lapses,

resulting from clear departures from the
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inadequate preoperative planning, or disregard for established
preventive protocols.

This continuum not only mirrors the expectations of the
reasonable care framework but also reinforces the dynamic
nature of clinical responsibility. It emphasizes the importance of
ongoing adaptation to evolving medical standards, in contrast to
a static reliance on customary norms.

Considering this shift, proactive strategies are essential to
minimize the occurrence of LNIs. Central to prevention is the
advancement of medical education and continuous professional
education. Furthermore, cultivating a safety culture grounded
in human factors awareness can reduce avoidable errors.
Interdisciplinary research should continue to drive innovation in
areas such as high-resolution imaging, Al-assisted risk prediction,
and minimally invasive techniques—all of which have the potential

to reduce both clinical complications and medicolegal exposure.

Classifying lingual nerve injuries (LNIs) solely as complications or
errors fails to capture the complexity of their clinical and ethical
dimensions. Our continuum framework provides a more nuanced
and accurate approach for understanding and managing these
events. LNIs are shaped by a multifactorial interplay of anatomical
variability, procedural risks, human factors, and shifting legal
expectations. To navigate this complexity, oral and maxillofacial
surgeons, along with other dental professionals, must remain
informed by the latest clinical evidence, integrate appropriate
emerging technologies, and commit to ongoing professional
Equally
communication—particularly regarding risk disclosure, informed

development. important is clear, patient-centered
consent, and postoperative care. When nerve injuries do occur,
timely, transparent, and ethically grounded responses are essential
to maintain patient trust, enable effective intervention, and uphold

the highest standards of professional accountability.

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

FV: Conceptualization, Writing - original draft, Writing -
review & editing. RW: Conceptualization, Writing - original
draft, Writing - review & editing. MM: Conceptualization,
Writing - original draft, Writing - review & editing.

The author(s) declare that financial support was received for the
research and/or publication of this article. FV received a travel grant


https://doi.org/10.3389/froh.2025.1608292
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

Van der Cruyssen et al.

from the Belgian-American Education Foundation (BAEF) and
research grants from Axogen Inc, the University of Illinois Chicago
(UIC) and the James Hayward Foundation for research projects
focused on trigeminal nerve injuries and reconstruction.

Acknowledgments

Michael Miloro serves as a consultant for Axogen Inc., Florida, USA.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Van Der Cruyssen F, Peeters F, Gill T, De Laat A, Jacobs R, Politis C, et al. Signs
and symptoms, quality of life and psychosocial data in 1331 post-traumatic trigeminal
neuropathy patients seen in two tertiary referral centres in two countries. J Oral
Rehabil. (2020) 47(10):1212-21. doi: 10.1111/joor.13058

2. Smith JG, Elias LA, Yilmaz Z, Barker S, Shah K, Shah S, et al. The psychosocial
and affective burden of posttraumatic neuropathy following injuries to the trigeminal
nerve. ] Orofac Pain. (2013) 27(4):293-303. doi: 10.11607/jop.1056

3. Aaron DG, Robertson CT, King LP, Sage WM. A new legal standard for medical
malpractice. JAMA. (2025) 333:1161-5. doi: 10.1001/jama.2025.0097

4. Miloro M. Trigeminal Nerve Injuries. 1st Eds Heidelberg, Berlin: Springer
(2013). p. 366. doi: 10.1007/978-3-642-35539-4

5. Aquilanti L, Mascitti M, Togni L, Contaldo M, Rappelli G, Santarelli A. A systematic
review on nerve-related adverse effects following mandibular nerve block anesthesia. Int
J Environ Res Public Health. (2022) 19(3):1627. doi: 10.3390/ijerph19031627

6. Lee ], Feng B, Park JS, Foo M, Kruger E. Incidence of lingual nerve damage
following surgical extraction of mandibular third molars with lingual flap retraction:
a systematic review and meta-analysis. PLoS One. (2023) 18(2):¢0282185. doi: 10.
1371/journal.pone.0282185

7. Van der Cruyssen F, Nys M, Renton T, Vandeleene G, Callens M, Vanhaecht K,
et al. Healthcare costs of post-traumatic trigeminal neuropathy in Belgium—a
retrospective analysis. ] Craniomaxillofac Surg. (2022) 50(8):627-36. doi: 10.1016/j.
jcms.2022.07.002

8. He P, Mah-Ginn K, Karhade DS, Donoff B, Adeeb N, Gupta R, et al. How often
do OMSs lose malpractice cases and why? ] Oral Maxillofac Surg. (2019) 77:1-9.
doi: 10.1016/j.joms.2019.07.001

9. Miloro M, Halkias LE, Slone HW, Chakeres DW. Assessment of the lingual nerve
in the third molar region using magnetic resonance imaging. J Oral Maxillofac Surg.
(1997) 55(2):134-7. doi: 10.1016/50278-2391(97)90228-7

10. Kiesselbach JE, Chamberlain JG. Clinical and anatomic observations on the
relationship of the lingual nerve to the mandibular third molar region. J Oral
Maxillofac Surg. (1984) 42(9):565-7. doi: 10.1016/0278-2391(84)90085-5

11. Coulthard P. Increased tendency to temporary nerve damage with lingual
retractor use. Evid Based Dent. (2002) 3(4):107-8. doi: 10.1038/sj.ebd.6400145

12. Rapaport BHJ, Brown JS. Systematic review of lingual nerve retraction during
surgical mandibular third molar extractions. Br ] Oral Maxillofac Surg. (2020)
58(7):748-52. doi: 10.1016/j.bjoms.2020.02.022

13. Pippi R, Spota A, Santoro M. Prevention of lingual nerve injury in third molar
surgery: literature review. ] Oral Maxillofac Surg. (2017) 75(5):890-900. doi: 10.1016/j.
joms.2016.12.040

14. Petroni G, Passaretti A, Zaccheo F, Di Nardo D, Testarelli L, Cicconetti A.
Lingual flap protection during third molar surgery: a literature review. Eur J Dent.
(2021) 15(4):776-81. doi: 10.1055/5-0041-1730042

15. Moller-Hansen DP, Baad-Hansen L, Jensen SS. Permanent lingual nerve injury
after dental procedures: a retrospective study of 228 patients. Int | Oral Maxillofac
Surg. (2024) 53:50901502724001760. doi: 10.1016/j.ijom.2024.05.007

Frontiers in Oral Health

10.3389/froh.2025.1608292

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

16. Meewis ], Renton T, Jacobs R, Politis C, Van der Cruyssen F. Post-traumatic
trigeminal neuropathy: correlation between objective and subjective assessments and
a prediction model for neurosensory recovery. | Headache Pain. (2021) 22(1):44.
doi: 10.1186/s10194-021-01261-3

17. Tanguay-Sabourin C, Fillingim M, Guglietti GV, Zare A, Parisien M, Norman J,
et al. A prognostic risk score for development and spread of chronic pain. Nat Med.
(2023) 29(7):1821-31. doi: 10.1038/s41591-023-02430-4

18. Boogaard S. Predictors of persistent neuropathic pain—aSystematic review. Pain
Phys. (2015) 18(5):433-57. doi: 10.36076/ppj.2015/18/433

19. Amin SA, Elsheikh AK, Meyer RA, Bagheri SC. Incidence of Pre-existing lingual
Cortex perforation before removal of mandibular third molars. ] Oral Maxillofac Surg.
(2020) 78(12):2129-37. doi: 10.1016/j.joms.2020.08.010

20. Wang D, He X, Wang Y, Zhou G, Sun C, Yang L, et al. Topographic relationship
between root apex of mesially and horizontally impacted mandibular third molar and
lingual plate: cross-sectional analysis using CBCT. Sci Rep. (2016) 6(1):39268. doi: 10.
1038/srep39268

21. Van der Cruyssen F, Croonenborghs TM, Renton T, Hermans R, Politis C,
Jacobs R, et al. Magnetic resonance neurography of the head and neck: state of the
art, anatomy, pathology and future perspectives. Br | Radiol. (2021) 94:20200798.
doi: 10.1259/bjr.20200798

22. Van der Cruyssen F, Croonenborghs TM, Hermans R, Jacobs R, Casselman J. 3D
cranial nerve imaging, a novel MR neurography technique using black-blood STIR
TSE with a pseudo steady-state sweep and motion-sensitized driven equilibrium
pulse for the visualization of the extraforaminal cranial nerve branches. Am
J Neuroradiol. (2020) 42(3):578-80. doi: 10.3174/ajnr.A6904

23. Zuniga JR, Mistry C, Tikhonov I, Dessouky R, Chhabra A. Magnetic
resonance neurography of traumatic and nontraumatic peripheral trigeminal
neuropathies. J Oral Maxillofac Surg. (2018) 76(4):725-36. doi: 10.1016/j.joms.
2017.11.007

24. Greiser A, Christensen J, Fuglsig JMCS, Johannsen KM, Nixdorf DR, Burzan K,
et al. Dental-dedicated MRI, a novel approach for dentomaxillofacial diagnostic
imaging: technical specifications and feasibility. Dentomaxillofac Radiol. (2023)
53(1):74-85. doi: 10.1093/dmfr/twad004

25. Van Der Cruyssen F, Verhelst PJ, Jacobs R. The use of artificial intelligence in
third molar surgery risk assessment. Dent Update. (2024) 51(1):28-33. doi: 10.
12968/denu.2024.51.1.28

26. Haute Autorité de Santé. Avulsion des 3émes Molaires : Indications, Techniques et
Modalités. Saint-Denis La Plaine: Haute Autorité de Santé (2019). Available at: https://
www.has-sante.fr/jcms/p_3076150/fr/avulsion-des-3emes-molaires-indications-
techniques-et-modalites (Accessed May 27, 2025)

27. Suhaym O, Miloro M. Does early repair of trigeminal nerve injuries influence
neurosensory recovery? A systematic review and meta-analysis. Int ] Oral Maxillofac
Surg. (2021) 50(6):820-9. doi: 10.1016/j.ijom.2020.10.002

28. Kushnerev E, Yates JM. Evidence-based outcomes following inferior alveolar and
lingual nerve injury and repair: a systematic review. J Oral Rehabil. (2015)
42(10):786-802. doi: 10.1111/joor.12313

frontiersin.org


https://doi.org/10.1111/joor.13058
https://doi.org/10.11607/jop.1056
https://doi.org/10.1001/jama.2025.0097
https://doi.org/10.1007/978-3-642-35539-4
https://doi.org/10.3390/ijerph19031627
https://doi.org/10.1371/journal.pone.0282185
https://doi.org/10.1371/journal.pone.0282185
https://doi.org/10.1016/j.jcms.2022.07.002
https://doi.org/10.1016/j.jcms.2022.07.002
https://doi.org/10.1016/j.joms.2019.07.001
https://doi.org/10.1016/S0278-2391(97)90228-7
https://doi.org/10.1016/0278-2391(84)90085-5
https://doi.org/10.1038/sj.ebd.6400145
https://doi.org/10.1016/j.bjoms.2020.02.022
https://doi.org/10.1016/j.joms.2016.12.040
https://doi.org/10.1016/j.joms.2016.12.040
https://doi.org/10.1055/s-0041-1730042
https://doi.org/10.1016/j.ijom.2024.05.007
https://doi.org/10.1186/s10194-021-01261-3
https://doi.org/10.1038/s41591-023-02430-4
https://doi.org/10.36076/ppj.2015/18/433
https://doi.org/10.1016/j.joms.2020.08.010
https://doi.org/10.1038/srep39268
https://doi.org/10.1038/srep39268
https://doi.org/10.1259/bjr.20200798
https://doi.org/10.3174/ajnr.A6904
https://doi.org/10.1016/j.joms.2017.11.007
https://doi.org/10.1016/j.joms.2017.11.007
https://doi.org/10.1093/dmfr/twad004
https://doi.org/10.12968/denu.2024.51.1.28
https://doi.org/10.12968/denu.2024.51.1.28
https://www.has-sante.fr/jcms/p_3076150/fr/avulsion-des-3emes-molaires-indications-techniques-et-modalites
https://www.has-sante.fr/jcms/p_3076150/fr/avulsion-des-3emes-molaires-indications-techniques-et-modalites
https://www.has-sante.fr/jcms/p_3076150/fr/avulsion-des-3emes-molaires-indications-techniques-et-modalites
https://doi.org/10.1016/j.ijom.2020.10.002
https://doi.org/10.1111/joor.12313
https://doi.org/10.3389/froh.2025.1608292
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Lingual nerve injuries: recognized complications or preventable errors?
	Introduction
	Incidence and clinical relevance
	Anatomical variability
	Technological innovations and clinical applications
	Legal standards and the reasonable care model

	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


