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Abstract

Objective: We examined the clinical characteristics and outcomes of patients with recurrent
trigeminal neuralgia (TN) and assessed the long-term efficacy and safety of microvascular decom-
pression (MVD) to treat typical recurrent TN.

Methods: We identified 3024 patients who underwent MVD for treatment of TN at the China-
Japan Friendship Hospital from March 2009 to December 2020. We retrospectively analyzed the
data and outcomes of 137 patients who underwent redo-MVD and 74 patients who did not
undergo redo-MVD as the control group. These outcomes were evaluated using the Barrow
Neurological Institute scoring system.

Results: Recurrence in 68 of the 137 patients was due to incomplete or absent decompression
or new responsible vessels. To ensure thorough pain relief, redo-MVD should include decom-
pression of both the trigeminal root entry zone and the peripheral nerve segments, where blood
vessels can cause symptoms. Factors associated with reduced effectiveness of redo-MVD were
no period of initial pain relief after the first MVD and a longer duration of symptoms before the
first MVD.

Conclusions: Redo-MVD should not be excluded as a treatment option for patients with
refractory TN who develop recurrent pain after a first MVD procedure.

'Graduate School of Peking Union Medical College, Corresponding author:

Chinese Academy of Medical Sciences, Beijing, People’s Yanbing Yu, Department of Neurosurgery, China-Japan
Republic of China Friendship Hospital, No. 2 Yinghua Dongjie, Hepingli,
Department of Neurosurgery, China-Japan Friendship Chaoyang District, Beijing 100020, China.

Hospital, Beijing, People’s Republic of China E-mail: yuyanbingdoctor@163.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

G Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits
non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed
as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://orcid.org/0000-0002-8397-4745
mailto:yuyanbingdoctor@163.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/03000605221080721
journals.sagepub.com/home/imr

Journal of International Medical Research

Keywords

Recurrent trigeminal neuralgia, microvascular decompression, treatment, long-term outcome,

pain, efficacy, safety

Date received: |7 July 2021; accepted: 28 January 2022

Introduction

Trigeminal neuralgia (TN) is a chronic pain
condition that causes abrupt, searing facial
pain.' It occurs in 4 to 27 of 100,000 people
annually and has been called the “suicide
disease” because of the severity of pain,
which results in poor quality of life.”
There are two types of TN: typical,
marked by sharp pain from specific triggers,
and atypical, characterized by a persistent
dull ache. The primary cause of typical TN
is an impingement on the trigeminal nerve
by a neighboring blood vessel, known as
neurovascular compression (NVC). The
surgical treatment for this condition is
microvascular  decompression (MVD),
which relieves pressure on the trigeminal
nerve.” MVD brings maximum benefit for
most patients with typical TN for whom
medication has proven insufficient.* In
comparison with ablative treatments, such
as percutaneous balloon compression,
radiofrequency thermocoagulation, or ste-
reotactic radiosurgery, all of which
damage the nerve to limit its ability to
transmit pain signals, MVD is a more reli-
able treatment because of its long-term suc-
cess in preventing pain and its low risk of
complications.” Despite this success, how-
ever, MVD commonly recurs, with 10%
to 30% of patients experiencing a return
of symptoms.®” Few studies have examined
the role and efficacy of MVD in the treat-
ment of recurrent TN. In this study, we
examined the clinical characteristics and
outcomes of patients with recurrent TN
and assessed the long-term efficacy and

safety of MVD for treatment of typical
recurrent TN. Our overall goal was to opti-
mize the treatment procedures for patients
with TN.

Patients and methods

Patient sample and study design

To examine the efficacy and safety of MVD
in the treatment of typical TN, we identified
3024 patients with TN who underwent
MVD at the Department of Neurosurgery,
China-Japan Friendship Hospital from
March 2009 to December 2020. Patients
were excluded from the study if they exhib-
ited atypical TN or had incomplete clinical
data. After treatment with MVD and pain
amelioration, 247 patients experienced
recurrence of symptoms. Of these, 137
patients with recurrent symptoms after the
first MVD elected to undergo a redo-MVD
treatment. We selected 74 patients who did
not undergo repeat MVD as the control
group (Figure 1).

Recurrent TN was defined as the recur-
rence of TN pain on the same side for at
least 6 months after a previously successful
MVD procedure with complete pain relief.
The primary inclusion criteria in this
study were based on the International
Classification of Headache Disorders, 3rd
edition: typical drug-resistant TN or drug-
responsive TN but with severe drug-related
adverse effects, and no absolute contraindi-
cations to general anesthesia.” The exclu-
sion criteria were contraindications to
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Patients with TN who underwent MVD from March 2009 to December 2020

l

Initial including: N=3024

v

Recurrent patients: N=247

/ \ Patients whose data were not complete: N=36

Recurrent patients underwent redo-MVD

Recurrent patients not underwent redo-MVD

\/

Percutaneous balloon compression: N=47
Radiofrequency thermocoagulation: N=5
Stereotactic radiosurgery: N=3

Drug medication: N=19

* Redo-MVD TN patients: N=137

Studies included in this retrospective controlled study: N=211

* Not redo-MVD TN patients: N=74

Figure |. Flow chart of patient selection.

TN, trigeminal neuralgia; MVD, microvascular decompression.

general anesthesia, patient refusal to under-
go redo-MVD, and incomplete data.
Magnetic resonance imaging (MRI) was
performed on all patients to assess the tri-
geminal nerve roots and adjacent anatomi-
cal structures before the operation. Based
on previous studies, we divided the MRI
findings of NVC into three categories: no
vascular compression, only contact (the
vessel touches the nerve without visible
alteration of the nerve, and cerebrospinal
fluid cannot be seen between the nerve
and the vessel), and obvious compression
(the nerve root exhibits displacement, dis-
tortion, or indentation). We also judged
the type of offending vessel on MRI.
Moreover, we assessed the size of the pos-
terior fossa volume based on previously

reported MRI assessment methods or intra-
operative conditions, which were evaluated
as previously described.® All treatments
were carried out by the corresponding
author (Y.Y.). All participating patients
provided written informed consent, and
the Ethics Committee of the China-Japan
Friendship Hospital approved this study.

Surgical technique

After induction of general anesthesia, the
patients were placed in the lateral decubitus
position with the affected side facing
upward. As in the initial surgery, redo-
MVD was performed via a standard
suboccipital retromastoid craniotomy. The
primary goal of the repeat MVD treatment
was to alleviate recurrent pressure on the
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trigeminal nerve induced by either a blood
vessel or a granuloma that had formed sec-
ondary to the Teflon felt inserted during the
first operation. In the case of arterial loop
compression, additional Teflon felt was
inserted between the trigeminal nerve and
blood vessel. If a Teflon granuloma was
observed, the fibrotic adhesion was
completely excised through sharp microsur-
gical dissection, and no additional Teflon
was added to avoid additional fibrotic adhe-
sion. Following these procedures, the
stitched sling retraction technique was per-
formed, which slings the offending artery in
an appropriate direction to limit impinge-
ment on the trigeminal nerve. Finally, if
the exploration proved negative, we per-
formed dissection and lysis of the adjacent
arachnoid followed by an internal neurolysis
or nerve combing procedure on the trigemi-
nal root.

Data collection

The patients’ medical records provided
information about their medical history
and baseline health data, including sex,
age, type of TN (typical or atypical), sided-
ness and duration of pain symptoms, affect-
ed division of the trigeminal nerve, type
of blood vessel involved, degree of decom-
pression, volume of the posterior fossa, pres-
ence/absence of thickening of the arachnoid,
and outcomes of the first and second surgi-
cal procedures, where applicable. These out-
comes were evaluated using the Barrow
Neurological Institute (BNI) scoring
system’ (Table 1). Patients with complete
pain relief were assigned a BNI score of I,
those with partial pain relief were assigned
scores of I1 to I1I, and those with no improve-
ment or recurrence of symptoms were
assigned scores of IV to V.'” The surgical
results were assessed through outpatient serv-
ices and telephone interviews yearly for at
least 1 year postoperatively to document
any complications and recurrence.

Table I. Barrow Neurological Institute pain
intensity scores.

Score Description

| No pain, no medication required

I Occasional pain, no medication
required

N Some pain, adequately controlled
with medications

\'% Some pain, not adequately con-
trolled with medications

\ Severe pain or no pain relief

Statistical analysis

IBM SPSS Statistics for Windows, Version
24.0 (IBM Corp., Armonk, NY, USA) was
used for all statistical tests, with a p value of
<0.05 considered statistically significant.
Clinical features and patient characteristics
are summarized by descriptive statistics.
Categorical variables are expressed as num-
bers and percentages, and quantitative data
are presented as mean =+ standard deviation.
Student’s z-test was used for comparisons
between two sets of data. Fisher’s exact
test or a nondirectional chi-square test
was used for comparisons of proportions
between groups of patients. Spearman’s p
was used to conduct a univariate analysis
of prognostic factors. Outcomes between
the two groups (redo-MVD and no redo-
MVD) were assessed using a Kaplan—
Meier survival analysis, including the time
interval. A log-rank test was further used to
compare the long-term results between the
two surgical groups.

Results

Patients’ characteristics

Clinical and demographic information of
the patients in the redo-MVD and no
redo-MVD groups was collected and sum-
marized. Thirteen patients in the redo-
MVD group and eight patients in the no
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redo-MVD group had undergone previous
treatments, including percutaneous balloon
compression, stereotactic radiosurgery,
and radiofrequency thermocoagulation
(Table 2). The no redo-MVD group experi-
enced a significantly longer duration of
symptoms before surgery than did the
redo-MVD group (p=0.002). The preva-
lence of arachnoid thickening adhesion
was significantly higher in the redo-MVD
group than in the no redo-MVD group
(p <0.037). There were no detectable differ-
ences in sex, sidedness of pain, affected divi-
sion of the trigeminal nerve, or volume of
the posterior fossa between the two groups.

Operative findings of redo-MVD

All 137 patients in the redo-MVD group
showed moderate to severe adhesions.
Trigeminal nerve compression was caused

by Teflon compression or adhesion in 37
(27.1%) patients, superior cerebellar artery
compression in 28 (20.4%), super petrosal
vein compression in 18 (13.1%), anterior
inferior cerebellar artery compression in 9
(6.6%), basilar artery compression in 5
(3.6%), and posterior inferior cerebellar
artery compression in 4 (2.9%). In the
remaining 36 (26.3%) patients, no obvious
compression was observed. Treatment in
the redo-MVP group was performed in
accordance with these findings. For the 37
patients with Teflon compression or adhe-
sion, complete excision of the Teflon felt
was performed. For the 64 patients with
vascular compression, decompression was
achieved by placing Teflon felt between
the affected region of the trigeminal nerve
and the impinging blood vessel. For the 36
patients with no observed compression,

Table 2. Clinical characteristics of the redo-MVD and no redo-MVD groups.

Patient characteristics Redo-MVD No redo-MVD p
Age, years 62.48+9.35 64.13+13.29 0.057
Sex, male/female 40/97 27147 0.618
Side of pain, right/left 81/56 39/35 0.175
Duration of symptoms, years 7.57+3.19 9.23+4.35 0.002
Division affected 0.593

Vi 5(3.6) 4 (5.4)

V2 38 (27.7) 28 (37.8)

V3 24 (17.5) 7 (94)

VI +V2 12 (8.8) 21 (284)

V2+V3 47 (34.3) Il (14.9)

VI+V2+V3 I (8.1) 3 (4.1)
Previous treatments

Percutaneous balloon compression 10 2

Stereotactic radiosurgery 2 2

Radiofrequency thermocoagulation | 4
Posterior fossa volume 0.749

Normal 59 (43.1) 33 (44.6)

Small 78 (56.9) 41 (55.4)
Presence of arachnoid thickening adhesion 0.037

Yes 112 (81.8) 57 (77.1)

No 25 (18.2) 17 (22.9)

Data are presented as mean = standard deviation, n, or n (%).

MVD, microvascular decompression.
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trigeminal root decompression  was

performed.

Postoperative outcomes and
complications

In the no redo-MVD group, treatment was
effective in 41 (55.4%) patients with post-
operative BNI scores indicating immediate
and complete pain relief. Twenty-five
(33.8%) patients reported partial pain
relief, and eight (10.8%) patients reported
no pain relief. In the redo-MVD group, 109
(79.6%) patients had BNI scores indicating
immediate and complete pain relief.
Twenty-two (16.1%) patients reported
some degree of partial pain relief, and
only six (4.3%) patients reported no pain
relief (Table 3).

At the last follow-up, the long-term pain
relief outcomes showed that 38 (51.3%)
patients in the no redo-MVD group were
completely pain-free, 23 (31.1%) patients
experienced differing degrees of partial
pain relief, and 13 (17.6%) patients
reported no pain relief. In the redo-MVD
group, 89 (65.0%) patients were completely
pain-free at the last follow-up, 36 (26.3%)
patients reported differing degrees of partial
pain relief, and 12 (8.7%) patients reported
no pain relief (Table 3).

Complications

Complications or side effects were rare in
both the redo-MVD and no redo-MVD
groups. After the procedures, no severe
complications such as paralysis, stroke, or
death were observed.

In the redo-MVD group, 25 (18.2%)
patients reported postoperative abnormal
facial sensation, though only 12 (8.7%)
patients reported this as bothersome at the
last follow-up. Other postoperative compli-
cations included intracranial infection in 13
(9.5%) patients, wound infection in 10
(7.3%), hearing loss in 8 (5.8%), intracra-
nial bleeding in 2 (1.5%), and continuous
pain in only 1 (0.7%) (Table 4).

In the no redo-MVD group, 22 (29.7%)
patients reported postoperative abnormal
facial sensation, with 17 (23.0%) reporting
issues at the last follow-up. Other postoper-
ative complications included intracranial
infection in three (4.1%) patients, wound
infection in one (1.3%), hearing loss in
three (4.1%), and continuous pain in five
(6.7%) (Table 4).

Predictive factors of postoperative
outcomes
Univariate analysis indicated that long-

term failure of redo-MVD was predicted
by a longer duration of symptoms at the

Table 3. Comparison of surgical outcomes for patients with TN between the redo-MVD and no redo-

MVD groups.
Variable Redo-MVD No redo-MVD p
Immediate outcome
Complete pain relief 109 (79.6) 41 (55.4) 0.001
Partial pain relief 22 (l6.1) 25 (33.8) <0.001
Failure 6 (4.3) 8 (10.8) 0.002
Long-term outcome
Complete pain relief 89 (65.0) 38 (51.3) 0.001
Partial pain relief 36 (26.3) 23 (31.1) 0.012
Failure 12 (8.7) 13 (17.6) <0.001

Data are presented as n (%).

TN, trigeminal neuralgia; MVD, microvascular decompression.
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Table 4. Comparison of postoperative complications experienced by patients with TN between the redo-

MVD and no redo-MVD groups.

Complication Redo-MVD No redo-MVD p

None 78 (57.0) 40 (54.1) 0.011
Abnormal facial sensation 25 (18.2) 22 (29.7) <0.001
Intracranial infection 13 (9.5) 34.0) 0.009
Wound infection 10 (7.3) I (1.3) <0.001
Hearing loss 8 (5.8) 3(41) 0.014
Intracranial bleeding 2 (1.5) 0 (0.0) 0.098
Continuous facial pain 1 (0.7) 5 (6.7) <0.001

Data are presented as n (%).

TN, trigeminal neuralgia; MVD, microvascular decompression.

time of the first MVD (p <0.05). Long-
term failure of redo-MVD was also likely
when patients experienced no pain relief
after the first MVD (p < 0.05). Other vari-
ables, such as age, sex, sidedness of pain,
distribution of pain, posterior fossa
volume, or arachnoid thickening adhesion,
were not predictive of surgical success rates.

Discussion

MVD was first proposed in the 1960s by
Jannetta'' as a treatment of TN caused by
vascular compression of the trigeminal
nerve. After many years of development,
MVD is now the most common surgical
approach and the only treatment that
cures the underlying problem of vascular
compression.'> MVD is largely successful,
with long-term relief reported in 70% to
80% of patients 5 to 10 years after sur-
gery.'>!* However, 10% to 30% of patients
report incomplete or no pain relief.®
Although MVD can be performed more
than once in the same patient, little is
known about the efficacy, safety, and
long-term outcomes of a second procedure.

In this study, we identified 3024 patients
who underwent MVD for treatment of TN
at the China-Japan Friendship Hospital
from March 2009 to December 2020.
Recurrence after initial pain improvement
occurred in only 247 (8.2%) of these

patients, which is a lower rate than in
other studies.'>'® We retrospectively ana-
lyzed the data and outcomes for 137
patients who elected to undergo redo-
MVD and 74 patients who did not undergo
redo-MVD as the control group, including
47 patients who had previously undergone
percutaneous balloon compression, 5 who
had undergone radiofrequency thermocoa-
gulation, 3 who had undergone stereotactic
radiosurgery, and 19 who had undergone
drug therapy. We compared the long-term
outcomes between the redo-MVD group
and no redo-MVD group to determine the
effectiveness and safety of the procedure.
Our findings indicate that redo-MVD is
an effective and safe treatment for patients
with incomplete pain relief after an initial
MVD procedure. However, pain relief
after a redo-MVD procedure is not entirely
consistent and is dependent on the medical
history, surgical approach, and, most
importantly, the effectiveness of decompres-
sion of the offending blood vessels. If
patients with recurrent TN are able to with-
draw from drug therapy after the initial
MYVD, they will be more aware of the effects
of the drug on their mood and cognitive
function. When TN returns, the patient
may opt for no medical management based
on this subtle but significant effect.!”
Compared with percutaneous balloon com-
pression, stereotactic radiosurgery, and
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radiofrequency thermocoagulation, all of
which are associated with a high likelihood
of recurrence and sensory deficits, redo-
MVD reportedly has good outcomes in the
management of recurrent TN.'$20
Recurrence in 64 of 137 patients in this
study was due to incomplete or absent
decompression or new responsible vessels.
To ensure thorough pain relief, redo-
MVD should include decompression of
both the trigeminal root entry zone and
the peripheral nerve segments, where
blood vessels can cause symptoms. This
problem underscores the advantage of
using MRI to identify morphologic changes
in the trigeminal root. Another common
reason for pain recurrence is the develop-
ment of a Teflon granuloma at the place-
ment site. In this study, 37 (27.1%) patients
who underwent redo-MVD had developed
a Teflon granuloma. This rate is lower than
those reported in previous studies and may
have been affected by the surgical meth-
ods.” In patients who underwent redo-
MVD for treatment of recurrence due to a
Teflon granuloma, we excised the Teflon
felt from the affected site. A granuloma
can be diagnosed with MRI, where it
appears as a lesion with low to intermediate
signal intensity on T1/T2 sequences. The
application of standardized MRI criteria
for identifying NVC may aid in selecting
patients with recurrence for redo-MVD.
For these patients, the best approach is
redo-MVD together with removal of the
Teflon granuloma. Importantly, among
the patients who underwent a failed MVD
procedure, 36 (26.3%) showed no obvious
NVC. Trigeminal root compression was
performed in these patients. We added
internal neurolysis or nerve combing
during the redo-MVD procedure, which
can limit the trauma to the nerve after care-
ful dissection and lysis of the surrounding
arachnoid and has been shown to be an
effective intervention for TN in the absence
of NVC.?! Notably, Ko et al.** found that

internal neurolysis is a safe and effective
alternative operation for TN without
NVC, reporting that 85% of patients were
pain-free and 96% experienced pain relief,
with 1- and 5-year pain-free survival rates
of 58% and 47%, respectively.

Additionally, Zhang et al.>® reported
that nerve combing plus MVD is a better
choice for patients with a poor response to
initial MVD and that this technique signif-
icantly improved the success rate of the
operation and achieved good long-term sur-
gical outcomes.

Our findings regarding both early and
longer-term pain relief after redo-MVD or
internal neurolysis plus MVD are similar to
previously published estimates.**2® In our
study, initial pain relief was reported by
95.7% of patients in the redo-MVD
group, which is comparable with 89.2% in
the control no redo-MVD group and with
other studies that showed initial pain relief
rates of 80% to 96%.” We followed up our
patients for 1 to 12 years, with at least 30%
of patients followed up for >5 years. This
long-term monitoring showed that 91.3%
of patients who underwent redo-MVD con-
tinued to have significant pain relief (BNI
scores of I-III) and that 65% of these
patients were completely pain-free (BNI
score of I). Previous studies similarly
showed that 54% to 84% of patients were
completely pain-free at their most recent
visit, with an average duration of 2 to
8 years. 122730

During surgery, surgeons should avoid
disturbance or stretching of the trigeminal
nerve to the maximum extent possible and
should also avoid the occurrence of postop-
erative paroxysmal facial numbness caused
by electrocoagulation. We found that the
incidence of postoperative wound infection
was higher in the redo-MVD group than in
the control no redo-MVD group, which
may have been related to the prolonged
operative time due to increased postopera-
tive  adhesion  during  reoperation.
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Postoperative adhesion caused by the pri-
mary surgery may also increase the risk of
postoperative facial numbness during the
second surgery. However, there was a
lower incidence of postoperative abnormal
facial sensation in the redo-MVD group.
In the no redo-MVD group, the increased
rate of postoperative facial numbness
might have been related to excessive trigem-
inal nerve interference during percutancous
balloon compression, stereotactic radiosur-
gery, or radiofrequency thermocoagulation.
Other studies have revealed similar find-
ings: one study showed that 52% of patients
experienced facial numbness after repeat
posterior fossa exploration,®® and another
showed that 27% of patients experienced
facial numbness after redo-MVD.?
However, a meta-analysis demonstrated
no difference in the rate of postoperative
facial numbness or retreatment in a com-
parison of repeat MVD versus stereotactic
radiosurgery for recurrent TN after failure
of primary stereotactic radiosurgery.*!

The previous school of thought was that
less invasive surgeries should be the first
option for patients who have undergone a
failed first MVD because of the potential
risks and complications thought to be asso-
ciated with repeat MVD. However, our
results showed that redo-MVD can still
yield good results in patients continuing to
experience pain after a first MVD, particu-
larly if other treatments or approaches have
proved ineffective.

Patients and their doctors considering a
repeat MVD should be aware of factors
that might limit the success of the proce-
dure. In our study, the univariate analysis
showed that patients for whom the initial
surgery was entirely ineffective in providing
pain relief and patients with a longer dura-
tion of symptoms before the first MVD
received less benefit from redo-MVD. A
previous study also showed that two prog-
nostic factors for a failed redo-MVD
included an initial surgery that was

ineffective at providing pain relief, includ-
ing no pain relief after the initial surgery,
and negative findings during the reopera-
tion.>* Other studies have suggested that
the type of NVC may affect the success of
MVD, with arterial compression being
more easily resolved.®** Preoperative imag-
ing with high-resolution MRI is recom-
mended for confirmation of NVC.* The
best candidates for redo-MVD are patients
who experience an initial period of pain
relief after the first MVD or in whom imag-
ing demonstrates vascular compression.

This study had two main limitations.
First, the small sample size was small
because of the limited number of patients
with recurrent TN who opted for an alter-
native therapeutic intervention suitable for
comparison with redo-MVD. Given the
importance of selecting the correct group
for comparison, our control group com-
prised 74 patients who did not undergo
redo-MVD and instead opted for continued
medical management or other surgical
treatments as a therapeutic intervention.
We cannot rule out the possibility that the
differences in the observed outcomes in this
study were due to differences in the baseline
characteristics between the two groups.
Thus, further studies that can expand the
comparison group of patients with recur-
rent TN with comparable interventions are
required for validation of the efficacy of
redo-MVD. Second, the follow-up duration
was limited to at least 1 year, and 36
patients were lost during the follow-up pro-
cess. As a result, the long-term efficacy data
are incomplete.

Conclusions

Our study demonstrated that redo-MVD
should not be excluded as a treatment
option in the management of patients with
refractory TN who develop recurrent pain
after a first MVD procedure. Redo-MVD
can provide pain relief for patients with
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recurrent TN. The procedure is largely safe
and effective, although it is not entirely
without risk. Some factors are associated
with reduced effectiveness of redo-MVD,
including no period of initial pain relief
after the first MVD and a longer duration
of symptoms before the first surgery. Thus,
not all patients are suitable for redo-MVD.
Our data can be used by surgeons to guide
decision-making for each individual case as
well as give informed counsel to patients
regarding treatment after failed MVD.
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