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Abstract

Although microvascular decompression (MVD) is a reliable treatment for trigeminal neuralgia (TN),
neurosurgeons sometimes encounter patients whose symptoms do not improve postoperatively or who
experience good treatment efficacy but develop other sensory disturbances. This study aims to objec-
tively identify changes in nerve fibers before and after surgery by MRI and to clarify the relationship
between the changes and residual postoperative symptoms. We retrospectively analyzed data from 36
consecutive patients who underwent MVD for classical TN at our hospital between November 2019 and
November 2020. Cases that fulfilled the diagnostic criteria for multiple sclerosis were excluded. We
confirmed the changes on the brainstem side of the trigeminal nerve preoperatively and at seven days
postoperatively using 3D T2-SPACE MRI, in which the patients were divided into three groups: preop-
erative T2 high intensity positive (A), postoperative T2 high intensity positive (B), and no T2 high-
intensity region (C). The primary outcome measures were therapeutic efficacy and frequency of post-
operative numbness. The results of MVD surgery were evaluated one year postoperatively. The percent-
age of cases in which treatment outcomes were rated as excellent or good at one year: group A: 0
(0%), group B: 6 (100%), and group C: 25 (96.2%) (p < 0.05); the frequency of numbness: 2 (50%) in
group A, 3 (50%) in group B, and 1 (3.8%) in group C, indicating significant differences between the
three groups (p < 0.05). 3D T2-SPACE MRI sequences can be used to identify changes in trigeminal

nerve fibers before and after MVD, which might correlate with eventual residual symptoms.
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Introduction

Trigeminal neuralgia (TN) is one of the most common
forms of craniofacial neuropathic pain. The International
Association for the Study of Pain describes TN as “sudden,
usually unilateral, severe, brief, stabbing, recurrent epi-
sodes of pain in the area of distribution of one or more
branches of the trigeminal nerve”” The main approach for
patients with TN is to start with medications, and then, af-
ter careful follow-ups, if the patient does not respond to
drug treatment or develops side effects to them, operative
interventions, such as microvascular decompression
(MVD), percutaneous balloon compression, percutaneous

glycerol rhizotomy, percutaneous radiofrequency rhi-
zotomy, and stereotactic radiosurgery, including gamma
knife radiosurgery, are available.”

MVD is based on the neurovascular compression hy-
pothesis first described by Dandy*” MVD was first per-
formed by Gardner in 1959 and then popularized by Ja-
netta. It has been considered the gold standard for TN
treatment for nearly 60 years.” MVD provides an approxi-
mately 80% chance of being pain-free, with a recurrence
rate of approximately 10% over 10-20 years,”” However,
neurosurgeons sometimes encounter patients whose symp-
toms do not improve postoperatively despite the removal
of all the causative the vessels, or patients who experience
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excellent results in terms of treatment efficacy, but instead
develop other sensory disturbances that were not present
before surgery. Although trigeminal neuropathy associated
with intraoperative manipulation might be a contributing
factor, only one previous report has examined the relation-
ship between eventual residual symptoms and objective
evaluations using imaging studies.”

This study examined pre- and postoperative three-
dimensional T2 sampling perfection with application-
optimized contrast using different flip angle evolution (3D
T2 — SPACE) magnetic resonance imaging (MRI) sequences.
We found a correlation between the appearance of signal
changes on the brainstem side of trigeminal fibers and
postoperative symptoms. This study aimed to objectively
capture the changes in trigeminal nerve fibers before and
after surgery by MRI and to clarify the correlation between
the changes and residual postoperative symptoms.

Materials and Methods

Study design

The Ethics Committee of Nakamura Memorial Hospital
approved this study protocol (Approval No. 2022032902),
which was performed following the principles of the Decla-
ration of Helsinki. This observational, non-randomized
study identified participants via a retrospective electronic
chart review of TN patients treated between November
2019 and November 2020 at the Nakamura Memorial Hos-
pital. A skilled senior neurosurgeon doctor (S.N) with 22
years of experience performed all the surgical procedures.

Patients

We retrospectively collected the data of patients who
underwent MVD surgery to treat classical TN (diagnosed
using the International Headache Society diagnostic crite-
ria)” between November 2019 and November 2020. Cases
that fulfilled the diagnostic criteria for multiple sclerosis
were excluded.

Surgical procedure

Surgery was performed using a lateral suboccipital ret-
rosigmoid approach with continuous intraoperative brain
auditory evoked potentials monitoring. A C-shaped skin in-
cision was made behind the ear within the hairline. A 4-
cm bone flap was made in the supralateral portion of the
suboccipital region to expose the transverse-sigmoid sinus
junction. After the dural opening, a small amount of cere-
brospinal fluid was drained from the supracerebellar cis-
tern. Next, arachnoid membrane dissection was initiated
from the supracerebellar cistern with gentle cerebellar re-
traction, ensuring that the supracerebellar bridging veins
were not retracted. Following gentle inferomedial retrac-
tion of the cerebellar hemisphere to expose the superior
petrosal vein, the arachnoid membrane inferior to the vein
was sharply opened and additional cerebrospinal fluid was
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released. However, the arachnoid membrane over the pet-
rosal vein and cranial nerves VII/VIII was left intact to
protect these structures, if needed. Following exposure of
the root entry zone of the trigeminal nerve, transposition
of the offending vessels was performed using Teflon felt or
fibrin glue. If a vein was intraoperatively suspected as be-
ing the causative vessel of TN, it was either carefully dis-
sected out or a coagulation incision was performed after a
comprehensive evaluation.

Evaluation of surgical results

We evaluated the results of MVD for TN one year after
the surgery based on the classification proposed by the Ja-
pan Society for Microvascular Decompression Surgery (Ta-
ble 1)."”

Moreover, facial sensory disturbances were categorized
according to the definition of Niwa et al'’ as follows:
hypesthesia, decreased sensitivity to stimulation, excluding
the special senses; dysesthesia, an unpleasant abnormal
sensation that occurs spontaneously without external
stimulation; and paresthesia, abnormal sensations caused
by external stimuli.

The primary outcomes evaluated were the percentage of
cases in each group in which the treatment was excellent
or good and the frequency of numbness (including hypes-
thesia, dysesthesia, and paresthesia). All follow-ups in the
patients in this study were conducted only by the senior
doctor (S.N).

Clinical and statistical analysis

We confirmed the changes on the brainstem side of the
trigeminal nerve preoperatively and at seven days postop-
eratively using the 3D T2-SPACE sequence, producing im-
ages with fewer cerebrospinal fluid flow artifacts and
higher resolutions.”" Positive brainstem lesions were de-
fined as those with significantly higher signal intensities
than the healthy side. Subsequent imaging changes were
examined in patients who underwent follow-up 3D T2-
SPACE imaging in an outpatient setting. All patients un-
derwent diffusion-weighted imaging (DWI) the day after
surgery to check for the complication of brainstem infarc-
tion.

We classified the patients into three groups based on
the preoperative and 7-days postoperative imaging results.
Briefly, group A consisted of cases with preoperative signal
changes in the brainstem region of the trigeminal nerve,
group B consisted of cases with postoperative signal
changes in the same region, and group C consisted of
cases without any signal changes pre- and postoperatively
in the same region. All images were analyzed by three ex-
perienced neurosurgeons blinded to the clinical data.

Along with assessing the primary outcome measures of
therapeutic efficacy and frequency of postoperative numb-
ness, each group was also evaluated for baseline character-
istics, causative vessels, intraoperative manipulation, resid-
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Table 1 Assessment of results of microvascular decompression for trigeminal neuralgia

Evaluation of postoperative pain (E)

E-0 Completely pain-free

E-1 Occasional slight pain, self-controllable without medication
E-2 Moderate pain, controllable with medication

E-3 Persistent pain, not controllable with medication, not cured

Evaluation of complications (C)

C-0 No deficits, or only slight subjective complaints
C-1 Slight cranial nerve or cerebellar dysfunction, does not interfere with daily life
C-2 Both subjective and objective cranial nerve or cerebellar dysfunction, interferes with daily life

Total evaluation of results (T)

T-0 Excellent
T-1 Good
T-2 Fair
T-3toT-5 Poor

Overall evaluation of results: If the results regarding complications are C1, the overall evaluation score is lowered by one rank; if it is C2,
the overall evaluation score is lowered by two ranks compared to the results of E (example: EO + CO = T0, E0 + C1 =T1,E1 + C2 =T3).

Table 2 Baseline characteristics of the study groups

Baseline characteristics g(r:i};;\ g(r::lil:;;g %:1055 6(): P value
Age (mean + SD), years 68.5+7.6 56.7 £ 13.0 61.3 £ 14.7 0.54
Male, n (%) 1(25.0) 3(50.0) 14 (53.8) 0.8
Side (left), n (%) 3(75.0) 3 (50.0) 7(26.9) 0.39
Duration of symptoms (mean + SD), months ~ 96.8 + 93.7 56.0 + 40.2 73.0 £ 78.2 0.82
Risk factors, n (%)
Hypertension 0(0) 0(0) 9(34.6) 0.36
Dyslipidemia 0(0) 0(0) 2(7.7) 0.8
Cerebrovascular disease 1(25.0) 0(0) 2(7.7) 0.93
Nerve block 1(25.0) 1(12.5) 3(1L.5) 0.92
Gamma knife 1(25.0) 0(3.8) 1(3.8) 0.8
Offending vessels, n (%)
SCA 1(25.0) 5(83.3) 22 (84.6) 0.13
TCA 2 (50.0) 0(0) 7(26.9) 0.54
AICA 3(75.0) 2(33.3) 8(30.8) 0.49
VA, BA 0(0) 0(0) 3(11.5) 0.93
Vein 1(25.0) 4(66.7) 14 (53.8) 0.8

Baseline data did not differ between the three groups. SD, standard deviation; SCA, superior cerebellar ar-
tery; TCA, trigeminal cerebellar artery; AICA, anterior inferior cerebellar artery; VA, vertebral artery; BA,

basilar artery

ual symptoms, and imaging features along the affected
trigeminal pontine pathway.

Categorical variables were analyzed using the Chi-square
test. Continuous variables were analyzed using analysis of
variance. Statistical significance was set at p < 0.05. All
statistical analyses were performed using SPSS version 23.0
(IBM, Armonk, NY, USA).

Results

Clinical information

We analyzed the data of 36 consecutive patients who
underwent MVD for classical TN at our hospital during
the study period. Table 2 shows the general characteristics
of the study group. Age, sex, affected side, preoperative du-
ration of symptoms, baseline clinical risk factors, and of-
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fending vessels did not differ between the three groups.

Primary outcome measures

The percentage of cases in each group where the treat-
ment outcome was excellent or good: group A: 0 (0%),
group B: 6 (100%), and group C: 25 (96.2%), indicating sig-
nificantly different results between the three groups (p <
0.05). The frequency of numbness was 2 (50%) in group A,
3 (50%) in group B, and 1 (3.8%) in group C, indicating
significantly different frequencies between the three groups
(p < 0.05), as assessed using the Chi-square test (Table 3).

Treatment of causative vessels

All cases showed distortion of the trigeminal nerve due
to vascular compression, although there was no observable
thickening of the arachnoid membrane or adhesion to the
surrounding tissues. The causative artery was transposed
in all cases using Teflon or fibrin glue. In group A, coagu-
lation and dissection of the transverse pontine vein (TPV)
branch was performed in one case, and it was attached to
the petrous bone with fibrin glue. In group B, arachnoidec-
tomy around the causative vein was performed in four
cases. One of them underwent coagulation and dissection
of the TPV. Among the other cases, Teflon was used in one
patient, and fibrin glue was used in two patients to move
the causative vein away from the trigeminal nerve (Table
4). In group C, arachnoidectomy around the causative vein
was performed in eight cases, and coagulation and dissec-
tion of the causative vein was performed in six cases.

Residual symptoms

In group A, four patients had positive brainstem lesions
on preoperative imaging, all of whom had residual postop-
erative symptoms. All these patients could not withdraw
from oral medications and remained in pain. One patient
had no change in the preoperative pain condition. The re-
maining three patients had residual pain that became in-
trathecally regulated. Among these three patients, one of
them had hypesthesia consistent with the preoperative
nerve block injection area (case A-3), and another, which
was a patient with a history of gamma knife therapy, de-
veloped hypesthesia (case A-4) (Table 4).

In group B, there were six patients with postoperative
brainstem changes, four of whom had postoperative symp-
toms; one patient had residual pain that became intrathe-
cally regulated (case B-3), and three patients experienced
relief of the stabbing pain, although with the appearance
of numbness that was absent before the surgery (case B-1,
2, 4). Among them, one patient had dysesthesia at the site
of preoperative nerve block injection (case B-4). The other
two patients had new subjective numbness, one with
dysesthesia (case B-1) and the other with hypesthesia (case
2) (Table 4).

In group C, one patient had residual pain that became
intrathecally regulated. Another experienced relief of the
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Table 3 Postoperative outcomes at one year in each group

Group A Group B Group C
Assessment (n=4) (n=6) (n=26)
Excellent (EOC0) 0 0 25
Good (E1CO/E0C1) 0 6 0
Fair (E2C0) 0 0
Poor (E3C0/E2C1) 4 0 0

The treatment outcome rates evaluated as excellent or good were:
group A: 0%, group B: 100%, and group C: 96.2%, indicating signifi-
cant differences between the three groups (p < 0.05), as assessed
using m*n Chi-square test.

stabbing pain, while one had dysesthesia consistent with
the preoperative nerve block injection area.

Imaging findings

There were no cases of high-intensity lesion positivity on
DWI the day after surgery. Four patients presented with
preoperative T2 high-intensity lesion positivity along the
affected trigeminal pontine pathway (group A). Six patients
presented with postoperative T2 high-intensity lesion posi-
tivity along the affected trigeminal pontine pathway on 3D
T2-SPACE MRI sequences (group B). All these ten patients
had T2 hyperintense signals uniformly from the brainstem
transition area of the trigeminal nerve to the central side
of the brainstem (Fig. 1-a). One of them showed high sig-
nal intensity in the main sensory nucleus of the trigeminal
nerve (Fig. 1-b). This patient complained of postoperative
numbness as a symptom. Two of the ten patients had
high-intensity signals in the spinal trigeminal tract nu-
cleus, both of whom had residual pain along the area of
the third branch of the trigeminal nerve (Fig. 1-c). In an-
other case, in addition to T2 signal changes along the
trigeminal nerve fibers, there were also signal changes in
the surrounding brainstem area, suggesting venous infarc-
tion on imaging (Fig. 1-d). However, brainstem infarction
was unobservable in any of the other cases.

In group A, all patients who underwent 3D T2-SPACE
MRI after six months showed no changes, neither improve-
ment nor deterioration, in the findings for any of them. In
group B, three of the six patients underwent 3D T2-SPACE
MRI after six months. In one of them (case 6), the T2
high-intensity signals had disappeared, resolving the symp-
tom of numbness. The remaining two patients had resid-
ual T2 high-intensity signals: case 3 had residual stabbing
pain, and case 5 had resolution of symptoms (Table 4).

Discussion

TN is one of the most common forms of craniofacial
neuropathic pain. Treatment with MVD provides an ap-
proximately 80% chance of becoming pain-free, with a re-
currence rate of approximately 10% over 10-20 years.”” In
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Table 4 Summary of cases in groups A and B with preoperative and postoperative signal changes in the brainstem region of the

trigeminal nerve

Preoperative . . Postopera-  Follow up
Preoperative Intraoperative . .
Case Age Sex  treatment . . Postoperative symptoms tive MRI
. symptoms manipulation . .
history imaging type at 6 months
L. Stabbing pain Transposition of the Stabbing pain inside the
Al 66 M Medication inside the mouth SCA, TCA with teflon mouth a
Coagulation and
Stabbing painin  dissection of the branch Stabbing pain relieved,
A2 58 F Medication  the forehead and of the TPV but residual pain in the a a
upper eyelid Transposition of the forehead and upper eyelid
TPV with fibrin glue
Medication - o 3 Stabblr'lg pain r.eh_eved,
Percutane- Stabbing painin  Transposition of the but residual pain in the
A3 79 F the cheek and SCA, AICA, TCA with sublingual zone a a
ous nerve . . .
block sublingual zone  teflon Hypesthesia of the sublingual
zone
Medication . o Stabblrllg pain r.eh.eved,
Stabbing pain in " but residual pain in the
Gamma Transposition of the .
A4 71 F . the cheek and . sublingual zone c c
knife treat- . SCA, AICA with teflon . .
sublingual zone Hypesthesia of the entire face
ment . .
on the surgical side
Transposition of the
B-1 53 F Medication .Sta.b bing pain SCA WIth, teflon Dysethesia inside the mouth  a Not
inside the mouth Coagulation and performed
dissection of the TPV
L. Stabbing painin  Transposition of the . Not
B-2 61 M Medication the cheek SCA with teflon Hypesthesia in the cheek a performed
. .. Transposition of the . . .
B3 73 F Medication UAPPINSPAININ g0 aon py ity vabbingpainrelieved, b a,b
the cheek but residual pain in the cheek
teflon
Medication Stabbing pain Transposition of the
B4 70 F Percutane- in the sublingual AICA Wlt},l .teﬂon Dysethesia of sublingual zone a,c Not
ous nerve Jone Transposition of the performed
block TPV with fibrin glue
Stabbine pain in Transposition of the
B-5 67 M Medication &P SCA, TPV with fibrin Disappearance of symptoms  a a
the cheek
glue
L Stabbing painin  Transposition of the . Diminished
B-6 54 M Medication the cheek SCA with teflon Disappearance of symptoms  a the signal

In all cases, the causative artery was transposed using Teflon or fibrin glue. In group A, coagulation and dissection of the transverse pontine vein
(TPV) branch was performed in one case and attached to the petrous bone with fibrin glue. In group B, arachnoidectomy around the causative
vein was performed in four cases. One of them underwent coagulation and dissection of the TPV, while Teflon was used in one patient, and fibrin

glue was used in two patients for the transposition of the causative vein.
In group B, three of the six patients underwent 3D T2-SPACE MRI after six months. In one of them (case B-6), the T2 high-intensity signals disap-
peared, with a resolved symptom of numbness. The remaining two patients had residual T2 high-intensity signals: case B-3 had residual stabbing
pain, and case B-5 had resolution of symptoms. SCA, superior cerebellar artery; TCA, trigeminocerebellar artery; TPV, transverse pontine vein;
AICA, anterior inferior cerebellar artery

MVD for TN were achieved in 97.6% of cases.”” Yet, neuro-
surgeons occasionally still encounter patients whose symp-
toms do not improve postoperatively despite removing all

Japan, evaluation of discharge outcomes using data in the
Diagnosis Procedure Combination database from July 2010
to March 2013 indicated that cure and improvement after
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Fig. 1 Positive findings of T2 high-intensity lesions along the affected trigeminal pontine pathway with MRI using 3D T2 sam-
pling perfection with application-optimized contrast using different flip angle evolution (SPACE) sequences.

(a) Extensive hyperintense area along the affected trigeminal pontine pathway on the right side, (b) Extensive hyperintense area
toward the principal sensory nucleus of the trigeminal nerve on the left side, (c) Extensive hyperintense area toward the trigemi-
nal spinal subnucleus on the left side, (d) Extensive hyperintense area over the trigeminal nerve in the brainstem region on the
left side. The white arrows show hyperintense areas along the affected trigeminal pontine pathway, the white dotted arrows show
the principal sensory nucleus of the trigeminal nerve, the white arrowhead shows the trigeminal spinal subnucleus, and the aster-

isk shows the hyperintense area over the trigeminal nerve.

the causative vessels, or those who experience excellent or
good results in terms of treatment efficacy but develop
some other sensory disturbance that was absent before
surgery. This study showed a correlation between pre- and
postoperative hyperintense lesions in the trigeminal nerve
on 3D T2-SPACE MRI and residual postoperative pain and
the appearance of numbness following MVD for TN. These
results are useful because they provide an objective picture
of the subjective symptoms of postoperative pain and
numbness.

Preoperative T2 high-intensity lesion positivity along
the affected trigeminal pontine pathway

TN associated with brainstem lesions is considered rare.
To the best of our knowledge, only nine cases of TN pa-
tients with preoperative brainstem lesions have previously
been reported before 2020.°* Chang et al."” suggested an
old pontine viral neuritis as a possible cause of the lesion
in their two patients. Arrese et al.” suggested demyelina-
tion or ischemia as the likely the lesion’s pathology. There
are also three single case reports of TN resulting from
pontine infarction."**”
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In 2020, Tohyama et al. defined the new clinical syn-
drome of TN associated with a solitary pontine lesion
(SPL-TN), presenting 18 such cases.”” Patients with SPL-TN
have clinical features identical to TN but are almost non-
responders to surgical treatment (94.4%). They have a sin-
gle pontine lesion distributed along the affected trigeminal
pontine pathway of the trigeminal brainstem sensory nu-
clear complex. The lesions demonstrated an abnormal
white-matter microstructure, characterized by lower frac-
tional anisotropy and higher mean, radial, and axial diffu-
sivities than the unaffected side.

In this study, four patients with preoperative brainstem
lesions distributed along the affected trigeminal pontine
pathway. The findings were considered similar to those of
previously reported brainstem lesions. The cause of the le-
sions was thought to be viral neuritis, demyelination,
ischemia, or Wallerian degeneration after gamma knife
therapy, although further accumulation of cases is required
to evaluate the significance of these observations. All four
of these patients also had residual symptoms, suggesting
that patients with preoperative brainstem lesions might re-
sist MVD treatment, as previously reported. However, in



406 Y. Amano et al.

three of the four cases, there was a reduction in the extent
of pain or change in the nature of the pain after surgery to
a dull type of pain, which reduced patient suffering. This
suggests that careful consideration should be given to the
indications for treatment in consultation with individual
patients.

Postoperative T2 high-intensity lesion positivity along
the affected trigeminal pontine pathway

Although there have been reports of brainstem infarc-
tion as a postoperative complication following MVD for
TN,** to the best of our knowledge, only one previous re-
port has examined the relationship between eventual resid-
ual symptoms and objective evaluations using imaging
studies.”

In this study, we identified six patients with postopera-
tive T2 high-intensity lesion positivity along the affected
trigeminal pontine pathway, one of whom had residual
pain, with three patients expressing newly developed
numbness. These results are useful in providing an objec-
tive picture of postoperative pain and numbness symptoms
that were previously only subjectively described.

In the three patients who underwent follow-up imaging
after six months postoperatively, the T2 high-intensity le-
sion remained unchanged in one patient and disappeared
in the other two, along with the disappearance or localiza-
tion of the symptoms. This infers two types of postopera-
tive T2 high-intensity findings: reversible and irreversible.
The former might be due to transient neurogenic edema.
The latter was considered a finding suggestive of eventual
degeneration of the nerve. These results suggest that in-
traoperative traction on the trigeminal nerve might have
caused stress on the central side from the less mobile
brainstem transition region, leading to neurodegeneration.
Imaging changes seen within a few days to a week of dis-
ease onset have been reported as early Wallerian degenera-
tion.”* In those reports, the imaging changes might have
been transient or irreversible, and the neurological progno-
sis of early Wallerian degeneration was poor, consistent
with the present results. However, further accumulation of
cases will be necessary to determine the traction threshold
at which transient neurogenic edema and irreversible
neurodegeneration appear.

In another case, alongside T2 signal changes along the
trigeminal nerve fibers, there were also signal changes in
the surrounding brainstem area, suggesting venous infarc-
tion on imaging. Among the veins that comprise the petro-
sal vein complex, some can be cut without any adverse ef-
fects,”* whereas in others, the cut may cause severe ve-
nous infarction and serious symptoms.””’ Matsushima et
al.” classified veins around the trigeminal nerve into the
following four groups: group 1: anterior pontomesen-
cephalic draining; group 2: posterior mesencephalic drain-
ing; group 3: tentorial cerebellar surface draining; and
group 4: petrosal fissure draining. Generally, the veins be-

longing to group 4 in Matsushima’s classification should
not be cut due to their wide perfusion range, but they can
reportedly be cut when they are thinner than the petrosal
veins.”*” The risk of postoperative problems due to tran-
section of the TPV, which has sufficient collateral outflow
anastomosing with the Galenic draining system via the an-
terior pontomesencephalic vein, is considered to be low.”*”
By contrast, TPV congestion has also been reported to
cause broad-ranging venous infarction at the dorsolateral
midbrain and superior cerebellar peduncle,” leading to se-
rious symptoms. Although there are various opinions re-
garding managing the causative vein, it is important to
carefully determine whether an incision is truly necessary.
If transection of the vein is inevitable, it is helpful to tem-
porarily clamp the causative vein and observe changes in
the auditory brainstem response and venous congestion on
indocyanine green (ICG) video angiography.*™® There were
no significant differences in the management of the re-
sponsible vein between the three groups in our study, sug-
gesting that further case accumulation must clarify the ap-
propriate treatment of the vein considered the causative
vessel.

In this study, we observed imaging findings that might
suggest signal changes along the main sensory nucleus of
the trigeminal nerve and the spinal trigeminal tract nu-
cleus. In particular, in the two cases with T2 high-intensity
lesions in the spinal trigeminal tract nucleus, both had re-
sidual pain symptoms consistent with the three-branch re-
gion of the trigeminal nerve, similar to results previously
reported in basic research in the field of oral surgery.**
To the best of our knowledge, no previous literature re-
ports on clinical studies have captured imaging changes
related to the neuronal nuclei, suggesting that accumulat-
ing further cases to evaluate the correlation between T2
high-intensity lesions and residual symptoms is necessary.

There are some limitations to this study. First, since this
was a single-center, retrospective observational study with
a small sample size, further studies with a larger sample
size are required to confirm our results. Second, we could
only evaluate follow-up 3D T2-SPACE images at one week
postoperatively in all patients and capture subsequent im-
aging changes in only a subset of these cases. More cases
are needed to prove the long-term results and imaging
changes.

Conclusions

3D T2-SPACE MRI might capture the changes in
trigeminal nerve fibers before and after MVD for classical
TN, possibly relating to eventual residual symptoms.
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