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Traumatic trigeminal neu
ropathy after whiplash
injury
A case report
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Abstract
Rationale: Many studies using diffusion tensor tractography (DTT) have reported trigeminal neuropathy in various neurological
diseases. However, no study on traumatic trigeminal neuropathy following whiplash has been reported.

Patient concerns: A 51-year old female suffered an indirect head trauma resulting from a flexion-hyperextension injury. At
approximately 30 minutes after onset, she began to sense a headache in the left frontal area and sensory changes in the left facial
area, signs that intensified with the passage of time. At 7 days after onset, she visited the rehabilitation department of our university
hospital and described the characteristics and severity of pain as follows: headache on the left frontal area including the forehead with
intermittent squeezing and numbness sensations. Her visual analog scale pain score was 6 with her left cheek having a continuous,
dull, swelling sensation (visual analog scale score: 1). On neurological examination, she revealed mild allodynia without hyperalgesia
or somatosensory change on the head, cheek, tongue, and oral cavity.

Diagnosis: Diffusion tensor imaging data were acquired 7 days after onset. On DTT, the left trigeminal nerve showed
discontinuation in the middle portion compared to that of the right trigeminal nerve. Traumatic trigeminal neuropathy was diagnosed
based on her clinical features and DTT findings.

Intervention: She was prescribed carbamazepine (200mg/day) and pregabalin (150mg/day), and her facial pain was well-
controlled to a tolerable level.

Outcomes:These drugs were stopped after approximately 7 month’s administration, however, she did not complain of facial pain.

Lessons:By using DTT, we demonstrated traumatic trigeminal neuropathy in a patient with whiplash. We suggest that DTT would
be a useful tool for detection of traumatic trigeminal neuropathy in patients who show clinical features of trigeminal neuropathy
following whiplash.

Abbreviations: DTI = diffusion tensor imaging, DTT = diffusion tensor tractography, MRI = magnetic resonance imaging.
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1. Introduction

Whiplash is a bony and/or soft tissue injury resulting from
acceleration–deceleration energy transfers in the neck.[1] Recently,
several studies have demonstrated brain injury following whip-
lash.[2] Many studies have reported clinical evidence of facial
symptoms which suggests the presence of trigeminal neuropathy
after whiplash.[3–9] However, because conventional brain magnetic
resonance imaging (MRI) is limited in its capability to demonstrate
trigeminal neuropathy, trigeminal neuropathy after whiplash could
not be clearly diagnosed. By contrast, diffusion tensor tractography
(DTT) which is a derivation of diffusion tensor imaging (DTI),
allows 3-dimensional reconstruction and estimation of the trigemi-
nal nerve.[10] Many previous studies using DTT have demonstrated
trigeminal neuropathy in various neurological diseases, particularly
trigeminal neuralgia.[11–20] However, no study on traumatic
trigeminal neuropathy following whiplash has been reported.
In this study, we report on a whiplash patient who showed

traumatic trigeminal neuropathy,whichwasdemonstratedonDTT.
2. Case report

A 51-year old female with no history of neurological, physical, or
psychiatric illness suffered an indirect head trauma resulting from

mailto:kyh7648764@daum.net
http://dx.doi.org/10.1097/MD.0000000000029012


Jang et al. Medicine (2022) 101:10 Medicine
a flexion-hyperextension injury after being hit from behind by a
moving vehicle while stopping at an intersection. At the time of the
head trauma, she did not experience loss of consciousness or
posttraumatic amnesia, and her Glasgow Coma Scale was 15. A
approximately 30 minutes after onset, she began to sense a
headache in the left frontal area and experience sensory changes in
the left facial area, signs that increasedwith the passage of time. At
7 days after onset, she visited the rehabilitation department of our
university hospital, the characteristics and severity of her painwere
as follows: headache in the left frontal area including the forehead;
a spontaneous intermittent squeezing and numbness sensation
(visual analog scale score: 6) with a spontaneous, continuous,
dull, swelling sensation in the left cheek (visual analog scale score:
1). On neurological examination, she revealed mild allodynia
Figure 1. (A) T2-weighted brain magnetic resonance (MR) images obtained 7 da
tensor tractography: the left trigeminal nerve is discontinued (arrow) (lower row).
female).
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without hyperalgesia or somatosensory change on the head, cheek,
tongue, and oral cavity. In addition, she did not showweakness of
the left masseter and temporalis muscles. Conventional brainMRI
and DTI were recommended for the patient. Conventional brain
MRI including T1-weighted, T2-weighted, and fluid-attenuated
inversion recovery images, obtained at 7 days after onset, showed
no abnormality (Fig. 1A). She was prescribed carbamazepine (200
mg/day) andpregabalin (150mg/day), andher facial painwaswell-
controlled to a tolerable level. Her facial pain was gradually
relieved with the passage of time. These drugs were stopped after
approximately 7 month’s administration, however, she did not
complain of facial pain.The patient providedwritten and informed
consent, and the study protocol was approved by the institutional
review board of our university hospital.
ys after whiplash onset show no abnormality (upper row). Results of diffusion
(B) Results of diffusion tensor tractography for a control subject (53-year old
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The DTI data were acquired 7 days after onset by using a
sensitivity-encoding head coil on a 1.5 T Philips Gyroscan Intera
(Hoffman-LaRoche, Best, Netherlands) with single-shot echo-
planar imaging and a navigator echo. For each of the 32 non-
collinear diffusion-sensitizing gradients, 67 contiguous slices
(acquisition matrix=96�96; reconstructed to matrix=192�
192 matrix; field of view=240�240mm; repetition time=
10,398ms; time echo=72ms; parallel imaging reduction factor
(SENSE factor)=2; echo planar imaging factor=59; b=1000s/
mm2; number of excitation=1; and slice thickness=2.5mm)
were acquired parallel to the anterior commissure-posterior
commissure line. Eddy current-induced image distortions were
removed by using affine multi-scale 2-dimensional registration as
included in the Oxford Centre for the Functional Magnetic
Resonance Imaging of the Brain software library (www.fmrib.ox.
ac.uk/fsl).[21] DTI-Studio software (CMRM, Johns Hopkins
Medical Institute, Baltimore, MD) was used for evaluation of the
trigeminal nerve. For nerve fiber delineation, the seed region of
interest was placed on the prepontine cistern and the target region
of interest was placed on isolated distal branches. Fiber tracking
was performed by applying a fractional anisotropy threshold of
>0.1 and a direction threshold <70°.[10] On DTT, the left
trigeminal nerve showed discontinuation in the middle portion
compared to that of the right trigeminal nerve (Fig. 1).
3. Discussion

In this study, we detected a discontinuation of the left trigeminal
nerve, an observation that was in accord with the trigeminal
neuropathy symptoms exhibited by our patient with whiplash.
The patient showed clinical features that satisfied the definitive
criteria for presence of peripheral painful traumatic trigeminal
neuropathy (i.e., A, spontaneous pain; B, develops within
3months of an identifiable traumatic event; C, allodynia present;
D, imaging or neurophysiology results demonstrate a neurologic
lesion and its location; E, not attributed to other disorders). As a
result, the traumatic trigeminal neuropathy signs appear to
coincide with the DTT results showing a neuropathy of the left
trigeminal nerve.[22]

Several studies have reported patients who presented facial
pain after whiplash which appeared to be related to traumatic
trigeminal neuropathy.[3,5,6,8] In 1988, McGlone et al[3] reported
on a patient who showed delayed onset of facial pain after a
whiplash. In 2011, Haggman-Henrikson et al[5] found that 88%
of whiplash patients complained of the face and jaw pain which
were examined by questionnaire for pain. Subsequently,
Genese[6] reported on a patient who showed the right facial
numbness and cheek pain after a whiplash. The patient’s facial
symptoms were alleviated by treating the right-sided strain of the
trigeminal nerve. In 2019, Samim and Epstein[9] reported on a
patient who complained of shooting pain in the jaw, cheek, and
forehead beginning 7 days after a whiplash. However, these
previous studies could not demonstrate trigeminal neuropathy
because the authors suspected trigeminal neuropathy based on
questionnaire or neurological examination without radiologic
evidences. Since introduction of DTI, many DTT-based studies
have demonstrated trigeminal neuropathy in various neurologi-
cal diseases including classical trigeminal neuralgia, brain tumor,
neurovascular compression, and multiple sclerosis.[11–20] As a
result, to the best of our knowledge, this is the first case study to
report on the presence of traumatic trigeminal neuropathy
following whiplash. However, the limitation of this study
3

regarding DTT should be considered; DTT can produce both
false positive and false negative results throughout the white
matter of the brain due to complex fiber configurations such as
crossing or kissing fibers and/or partial volume effects.[23]

In conclusion, by using DTT, we demonstrated the presence of
traumatic trigeminal neuropathy in a patient with whiplash. We
suggest that DTT can be a useful tool for detection of traumatic
trigeminal neuropathy in patients who show clinical features of
trigeminal neuropathy following a whiplash.
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