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Purpose: Microvascular decompression (MVD) is the most effective surgical procedure for
the treatment of refractory primary trigeminal neuralgia (TN), but due to the presence of non-
neurovascular compression (NVC), the application of MVD is limited. In some cases, partial
sensory rhizotomy (PSR) is required. The purpose of this study was to compare the outcome
of MVD and MVD+PSR in the treatment of primary TN and to evaluate the application
value of PSR in the treatment of TN.

Patients and Methods: We retrospectively analyzed the postoperative outcomes of
patients who received MVD or MVD+PSR for the first time from the same surgeon in the
neurosurgery department of China-Japan Friendship Hospital from March 2009 to
December 2017. A total of 105 patients were included in the data analysis, including 40 in
the MVD group and 65 in the MVD+PSR group.

Results: The MVD group had an effectiveness rate of 60% and a recurrence rate of 31.4%
after an average follow-up of 49.4 months. The MVD+PSR group had an average effective-
ness rate of 69.2% and a recurrence rate of 28.6% after an average follow-up of 71.4 months.
There was no statistically significant intergroup difference in long-term effectiveness
(p=0.333) or recurrence rates (p=0.819). The incidence of facial numbness was significantly
higher in the MVD+PSR group than in the MVD group (83.1% vs 7.5%; p<0.001). However,
facial numbness had no significant effect on the patients’ daily life.

Conclusion: MVD+PSR and MVD have the same effectiveness in the treatment of primary
TN. MVD+PSR is associated with a higher incidence of facial numbness than MVD, but the
difference does not affect the patients’ daily life. PSR should have a place in the treatment of
TN by posterior fossa microsurgery.

Keywords: trigeminal neuralgia, microvascular decompression, partial sensory rhizotomy,

posterior fossa microsurgery

Introduction

Trigeminal neuralgia (TN) is a transient, paroxysmal, “electric shock”-like pain that
starts and stops suddenly and is limited to one or more branches of the trigeminal
nerve; the most common trigger for TN is innocuous stimulation. In addition,
persistent pain of moderate intensity may be associated with the distribution of
affected branches.' According to its etiology, TN can be divided into three categories:
idiopathic TN (no clear cause), typical TN (caused by vascular compression of the
trigeminal nerve root), and secondary TN (secondary to other neurological diseases,

such as multiple sclerosis or cerebellopontine angle tumors).”’ Common surgical
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techniques for TN include radiofrequency ablation (RFA),
stereotactic radiosurgery (SRS), percutaneous balloon com-
pression (PBC), microvascular decompression (MVD) and
partial sensory rhizotomy (PSR). MVD is the most effective
surgical method for treating TN, with a recurrence rate
between 6% and 47%.'%'> As a destructive operation,
PSR has rarely been reported in recent years due to its
high complications. In the existing literature, the recurrence
rate of TN after the first simple PSR is reported to be
between 30% and 50%.>%'® There are almost no pub-
lished reports on the treatment of TN with MVD+PSR.

Due to the presence of neurovascular compression
(NVC) in patients with TN, simple MVD is not applicable
to all patients with TN, and PSR is often required in
clinical practice. To evaluate the medium- and long-term
efficacy and safety of MVD+PSR in the treatment of TN,
this study retrospectively analyzed 105 nonsecondary TN
patients treated with MVD or MVD+PSR by the same
surgeon from March 2009 to December 2017 and com-
pared the postoperative outcomes and complications of the
two groups. The aims of this study were to provide
a reference for the clinical selection of surgical methods
and to evaluate the application value of PSR.

Patients and Methods

We retrospectively analyzed 181 TN patients who received
MVD or MVD+PSR treatment from the same surgeon in
the neurosurgery department of China-Japan Friendship
Hospital from March 2009 to December 2017. After the
exclusion of cases involving secondary TN (such as cases
secondary to intracranial tumors or multiple sclerosis),
secondary MVD, loss to follow-up, follow-up time
<1 year, incomplete clinical data, and additional comorbid
cranial nerve diseases (such as facial spasm and glosso-
pharyngeal neuralgia), 105 patients with nonsecondary TN
were included in the statistical analysis, including 40
patients with MVD and 60 patients with MVD+PSR.
Five patients were treated with PSR alone because no
responsible vessel was found during surgery; those
patients were assigned to the MVD+PSR group (five sam-
ples are not enough for statistical analysis, to better ana-
lyze postoperative complications of PSR, we assigned the
five persons into the MVD+PSR group).

The demographic and clinical characteristics of the
patients were collected and recorded, including gender,
age, duration of TN symptoms, laterality of pain, involve-
ment of the nerve branches, and previous surgical history
(surgical destruction of the trigeminal sensory root, such as

PBC or radiofrequency thermocoagulation). The specific
intraoperative conditions of the patients were recorded,
including surgical method (simple MVD, MVD+PSR, or
simple PSR), posterior fossa volume, arachnoid thickening
and adhesion, type of responsible vessel formation, and
success or failure in providing adequate vascular decom-
pression. We assessed the size of the posterior fossa
volume (the posterior fossa volume was defined as the
region bordered by the tentorium of the cerebellum, the
occipital bone, the clivus, and the pyramidal bones'?)
based on previously reported MRI assessment methods
or intraoperative conditions. If the posterior fossa volume
measured by linear measurement was less than 500 cm? or
if the platybasia or basilar invagination was found during
surgery, we considered that the posterior fossa was
small.*>?' All patients were followed up by independent
observers via telephone or outpatient services. The data
collected during follow-up included whether the pain
recurred, the severity of the pain, the effect of medication
and whether there was facial dysfunction and/or other
complications.

The degree of postoperative pain in TN patients was
evaluated at 1 week postoperatively and at follow-up visits
using the Barrow Neurological Institute (BNI) pain score.’
One week after the operation, a BNI score of I was taken
to represent a cure, and the pain was considered improved
of it was reduced compared with the preoperative value;
the procedure was considered ineffective if the pain was
unchanged or aggravated. At the time of follow-up, severe
pain with a BNI score of III or above was defined as
recurrence.

Surgical Treatment

The selection of surgical methods for patients adhered to
the following basic principles: (1) If a patient was unable
to accept facial numbness after PSR and there was sig-
nificant compression of the trigeminal nerve root by the
responsible blood vessels (the sensory root was displaced
or compressed), the patient received MVD alone. (2)
MVD+PSR was performed for various reasons: if vascular
compression was clearly the cause but sufficient decom-
pression could not be achieved (such as veins that affect
the brainstem blood flow, or some perforating vessels, or
CPA bleeding with small posterior fossa volume); if the
intraoperative blood vessels were only slightly com-
pressed, merely touching the trigeminal nerve root, or
near the nerve root without touching it; or if the respon-
sible blood vessel was a simple vein and could not be
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Figure | The large branch of inferior petrosal vein oppresses the sensory root of
the trigeminal nerve, making it difficult to decompress.

completely decompressed (Figure 1). Additionally, elderly
patients (age >60 years) who were willing to accept facial
numbness were treated with MVD+PSR. (3) If no respon-
sible vessel was found in the intraoperative exploration,
PSR alone was performed. Preoperatively, each patient
was informed of the advantages and disadvantages of the
various surgical procedures, and the surgical method was
selected according to the patient’s wishes and the specific
conditions found during the operation.

Surgical Method

All patients underwent surgery on the affected side under
general anesthesia. The suboccipital retrosigmoid sinus
approach was selected, and the skin, subcutaneous tissue,
muscle and fascia were incised layer by layer. The skull
was drilled, and the diameter of the bone window was
enlarged to approximately 2 cm. The surgeon reached for-
ward to the sigmoid sinus and upward to the transverse sinus.
The dura mater was opened and suspended under the skin;
next, the surgeon gently pulled the cerebellar hemisphere,
aspirated some of the cerebrospinal fluid, and entered the
cerebellopontine angle (CPA) area. The arachnoid membrane
around the trigeminal nerve root was carefully separated. The
position of the patient’s head and the angle of the microscope
were adjusted, and the surgeon thoroughly explored the
trigeminal sensory roots and their environs to clarify which
vessel was responsible for the nerve compression. According
to the patient’s wishes and the specific conditions found on
intraoperative exploration, different surgical methods were
adopted: for patients who underwent only MVD treatment,
the surgeon freed the responsible blood vessels and moved

Figure 2 Partially cut off the sensory root of the trigeminal nerve.

them away from the nerve roots, inserting a cotton-polyester
pad between the blood vessels and the brainstem; for patients
treated with MVD+PSR, the surgeon first completed the
MVD according to the above mentioned surgical procedure
and then cut the sensory root 1/3-2/3 0.5-1cm from pons
according to the distribution of pain (if the pain only affected
the V3 division, we cut off 1/3 of the sensory root; if the pain
affected the V1 or V2 division, not only the V3 division, we
cut off 2/3 of the sensory root). Patients who had no vascular
compression evident on repeated exploration were treated
with PSR alone (Figure 2).

Statistical Analysis

All statistical analyses were performed using SPSS version
24.0 (IBM, Armonk, New York, USA). All analyses were
performed only for the MVD group and the MVD+PSR
group. The mean + standard deviation was used to repre-
sent continuous variables; the count and percentage were
used to represent categorical variables. After continuous
variables were tested for normality by the Kolmogorov—
Smirnov test, Student’s ¢-test was used to compare the two
groups; comparison of categorical variables was per-
formed using Pearson’s x2 test or Fisher’s exact test.
Kaplan-Meier survival analysis was used to compare long-
term postoperative outcomes. The differences were con-
sidered significant at p < 0.05.

Results

This study retrospectively investigated 181 TN patients
who underwent MVD or MVD+PSR in the neurosurgery
department from March 2009 to December 2017 at China-
Japan Friendship Hospital. After the exclusion of secondary
TN (eg, secondary to intracranial tumors or multiple

Journal of Pain Research 2020:13

submit your manuscript

3209

Dove


http://www.dovepress.com
http://www.dovepress.com

Liu et al

Dove

Table | Demographic and Clinical Data of Patients in the MVD
and MVD+PSR Groups

Table 2 The Intraoperative Exploration of the MVD+PSR Group
and MVD Group

Abbreviations: MVD, microvascular decompression; PSR, partial sensory rhizot-
omy; V1, the first division of the trigeminal nerve; V2, the second division of the
trigeminal nerve; V3, the third division of the trigeminal nerve.

sclerosis), secondary MVD, loss to follow-up, follow-up
time <lyear, incomplete clinical data, and additional
comorbid neurological diseases (such as facial spasm and
glossopharyngeal neuralgia), 105 patients with nonsecond-
ary TN were included in the statistical analysis, comprising
40 patients with MVD and 65 patients with MVD+PSR.
Demographic data (Table 1) showed that patients receiving
MVD+PSR were older than patients receiving MVD (the
mean age of MVD+PSR patients was 60 years, while the
mean age of MVD patients was 55 years, p=0.031).
Additionally, the follow-up time was longer for the former
group (average 71.4 months for MVD+PSR patients and
49.4 months for MVD patients, p = 0.000). There was no
difference in gender, side, duration of disease, pain distri-
bution, or previous surgical history.

The intraoperative exploration of the MVD+PSR group
and MVD group are presented in Table 2. Intraoperative

Variables MVD MVD+PSR | P value Variable MVD MVD+PSR | P value
Gender, n (%) 0514 Posterior fossa volume, n (%) 0.969

Male 14(35.0%) 18 (27.7%) Normal 18(45.0%) 29(44.6%)

Female 26(65.0%) | 47(72.3%) Small 22(55.0%) 36(55.4%)
Duration(years), mean+SD 7.5%6.3 5.6+4.9 0.086 Arachnoid thickened and 0.542
Age(years), mean+SD 555£102 | 5994100 | 0.03 adhered, n (%)

No 8 (20.0%) 10 (15.4%)
Affected side, n (%) 0.543
Yes 32 (80.0%) | 55 (84.6%)
Left 19(47.5%) 26(40.0%)
Right 2|(52.5%) 39(60.0%) Type of offending vessel, n (%) 0.158
Arteries 21 (52.5%) | 28(43.1%)
Distribution of pain, n (%) 0.737 .
Veins I (2.5%) 6 (9.2%)

Vi 0(0.0%) 0(0.0%) , _

Arteries and veins 18 (45.0%) 26(40.0%)

V2 15(37.5%) 20(30.8%)

No vessel 0 (0.0%) 5 (7.7%)

V3 4(10.0%) 8(12.3%)

Abbreviations: MVD, microvascular decompression; PSR, partial sensory rhizotomy.

VI+V2 7(17.5%) 7(10.8%)

V2+V3 12(30.0%) 25(38.5%)

VI+V24V3 25.0%) 5(7.7%) exploration revealed that the MVD group contained 21

cases (52.5%) in which the responsible vessels were only

Previous surgical history, n (%) 1.000 arteries, 1 case (2.5%) in which only veins were respon-

Yes 5(12.5%) 7(10.8%) sive, and 18 cases (45.0%) in which both arteries and veins

No 35(87.5%) | 58(89.2%) were responsible. In the MVD+PSR group, 28 patients
o . .

Follow-up time(month), mean | 49.4£27.2 | 71.4£30.7 | 0.000 (43.1%) had only arteries as the responsible vessels, 6

+SD patients (9.2%) had only veins as the responsible vessels,

26 patients (40.0%) had both, and 5 patients (7.7%) had no
vascular compression. There was no significant difference
in the composition of the responsible vessels between the
two groups (p=0.158). There were no differences between
the two groups in the volume of the posterior fossa or
whether the arachnoid thickened and adhered.

The immediate effect on the patient was recorded within
one week after surgery (Table 3). The MVD group achieved
an immediate cure in 30 cases (75%), improvement in 4
cases (10%), and no effect in 6 cases (15%), for a total
effectiveness rate of 85.0%. The MVD+PSR group achieved
a cure in 54 cases (83.1%), improvement in 8 cases (12.3%),
and no effect in 3 cases (4.6%) were invalid; the total
effectiveness rate was 95.4%. There was no significant dif-
ference between the two groups in this respect.

By the last follow-up, 11 patients in the MVD group
(31.4%) and 18 patients in the MVD+PSR group (28.6%)
had suffered recurrence, excluding the patients for whom
surgery had had no immediate effectiveness, and there was
no significant difference in the recurrence rate between the
two groups (p=0.819). The overall effective rates of the
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Table 3 Comparison of Outcomes Between MVD Group and
MVD+PSR Group

Variables MVD MVD P value
+PSR

Immediate effect, n (%) 0.196

Cure 30 (75.0%) | 54 (83.1%)

Improvement 4 (10.0%) 8 (12.3%)

No effect 6 (15.0%) 3 (4.6%)
The BNI score at the last 0.970
follow-up, n (%)

| 19 (47.5%) | 33 (50.8%)

1l 5 (12.5%) 10 (15.4%)

1 6 (15.0%) 9 (13.8%)

v 9 (22.5%) Il (16.9%)

\ 1 (2.5%) 2 (3.1%)
Recurrence, n (%) 0.8I19

Yes 11 (31.4%) 18 (28.6%)

No 24 (68.6%) | 45 (71.4%)
Effect at the last follow-up, 0.333
n (%)

No effect or recurrence 16 (40.0%) | 20 (30.8%)

Effective 24 (60.0%) | 45 (69.2%)
Pain-free survival 37.9+29.4 56.3+34.6 0.009
time(month), mean *SD

Abbreviations:
rhizotomy.

MVD, microvascular decompression; PSR, partial sensory

MVD and MVD+PSR groups were 60% and 69.2%,
respectively, and there was no significant difference
between the two groups (p=0.333). The pain-free survival
time of the MVD group was 37.9 months, and the pain-
free survival time of the MVD+PSR group was 56.3
months. The MVD+PSR group had a longer pain-free
survival time than the MVD group (p=0.009).

To exclude the effects of follow-up, we performed
a further Kaplan-Meier survival analysis (Figure 3) and
found no statistically significant difference between the
long-term outcomes of the MVD group and the MVD
+PSR group (p = 0.329, Log-rank test).

Postoperative Complications

According to the patients’ self-assessment, the degrees of
numbness were divided into very slight, mild, moderate,
serious, and very serious (Table 4). The incidence of facial
numbness was significantly higher in the MVD+PSR group
than in the MVD group (83.1% vs 7.5%; p < 0.001; Table 5).
In the MVD group, 3 cases of postoperative numbness were
mild, while in the MVD+PSR group, 2 cases (3.7%) were

very mild, 32 cases (59.3%) were mild, 11 cases (20.4%)
were moderate, and 9 cases were severe (16.7%). For the
patients with moderate or severe facial numbness, they
experienced numbness only when they were brushing their
teeth, washing their face, or eating, and in the rest of time
they were used to it. In the MVD group, there were 2 cases
(5.0%) of hearing loss, 1 case (2.5%) of delayed wound
healing, and 4 cases (10.0%) of aseptic meningitis. In the
MVD+PSR group, there were 4 cases (6.2%) of hearing loss,
2 cases (3.0%) of delayed wound healing, 1 case (1.5%) of
facial nerve paralysis, and 2 cases (3.0%) of aseptic menin-
gitis (Table 5). There were no complications, such as cere-
brospinal fluid leakage or intracranial hematoma, in either

group.

Discussion

The purpose and advantage of the posterior sigmoid
approach for trigeminal nerve root surgery is to relieve
pain immediately for TN patients. MVD is considered the
preferred surgical procedure. However, destructive surgery
such as PSR is considered a safe and effective alternative
procedure in the absence of NVC, if pain recurs or does not
subside after MVD, or if the patient’s intraoperative condi-
tion does not allow safe and effective decompression.’
Although combing of the trigeminal sensory root is advised
in patients without NVC, the incidence of unilateral numb-
ness is as high after nerve combing as after PSR.*

Due to differences in technology, research methods,
patient selection, efficacy evaluation, and follow-up time,
the effectiveness of MVD in treating TN differs in reports
from different institutions. However, there are few reports
on the long-term efficacy of MVD+PSR in the treatment
of TN. Here, we summarize the long-term experience of
a single surgeon with MVD+PSR for the treatment of
nonsecondary TN, comparing short-term efficacy, long-
term efficacy, and complications between the MVD and
MVD+PSR groups.

After analyzing the relevant data of 40 patients with
MVD and 65 patients with MVD+PSR, we found that the
immediate effectiveness rate of the MVD group was 85%
(34/40), and the recurrence rate was 31.4% after an aver-
age follow-up of 49.4 months. The total immediate effec-
tiveness rate of the MVD+PSR group was 95.4% (62/65),
and the recurrence rate was 28.6% after an average follow-
up of 71.4 months. For why were there more patients in
the MVD+PSR group than in the MVD group, we believe
that one important reason is that in the early stage, the
surgeon was not very skilled with MVD and therefore
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Figure 3 The Kaplan-Meier survival curves for the MVD and MVD+PSR groups are shown.

Abbreviations: MVD, microvascular decompression; PSR, partial sensory rhizotomy.

have difficulty achieving satisfactory decompression,
which can also explain why the MVD+PSR group had
a longer follow-up time than the MVD group.

Table 4 The Degrees of Postoperative Facial Numbness

MVD (n=3) MVD+PSR (n=54)
The degrees of numbness
Very slight 0 (0.0%) 2 (3.7%)
Mild 3 (100.0%) 32 (59.3%)
Moderate 0 (0.0%) 11 (20.4%)
Serious 0 (0.0%) 9 (16.7%)
Very serious 0 (0.0%) 0 (0.0%)

Abbreviations: MVD, microvascular decompression; PSR, partial sensory rhizotomy.

Table 5 Postoperative Complications Between MVD Group and
MVD+PSR Group

Variable MVD MVD+PSR P value
(n=40) (n=65)

Facial numbness 3 (7.5%) 54 (83.1%) 0.000

Delayed wound healing I (2.5%) 2 (3.0%) 1.000

Hearing loss 2 (5.0%) 4 (6.2%) 1.000

Facial nerve paralysis 0 (0.0%) I (1.5%) 1.000

Aseptic meningitis 4 (10%) 2 (3.0%) 0.293

Abbreviations: MVD, microvascular decompression; PSR, partial sensory rhizotomy.

There was no statistically significant difference in
short-term efficacy (p = 0.196) or long-term efficacy (p =
0.819) between groups. Although the mean pain-free sur-
vival of the MVD+PSR group was significantly longer
than that of the MVD group (56.3 months vs 37.9 months;
p=0.009), we also found that the MVD+PSR group had
a longer follow-up time than the MVD group; therefore,
we performed Kaplan-Meier survival analysis and found
that the difference between the two groups was not statis-
tically significant (p = 0.329).

In one study,® 26% of the 164 TN patients who were
treated with MVD had PSR added because no clear
vascular compression was found during the operation.
The pain-free rate of the MVD group was significantly
higher than that of the MVD+PSR group. The pain-free
rates of the two groups at 1 year, 5 years, and 10 years
after surgery were 84%, 64%, and 53%, respectively, for
MVD and 80%, 50%, and 20%, respectively, for MVD
+PSR. In another study,’ the researchers compared the
effect of surgery in 142 patients with MVD and 68
patients with MVD+PSR, finding that the MVD+PSR
group had a higher rate of painlessness than the MVD
group after 2 years of follow-up. However, the difference
was not statistically significant. In addition, in the study
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of Bederson,'® a total of 252 patients with TN received
surgical treatment, including 56 instances of MVD +
PSR, 166 instances of MVD alone, and 30 instances of
PSR alone. The study suggested that MVD + PSR
achieved better long-term effectiveness than MVD
alone, but the difference was not significant. Our find-
ings are similar to those of the latter two studies.

As PSR is a destructive procedure, its most common
complication is paresthesia of the lateral side. A survey of
patient satisfaction after MVD or PSR showed that the
quality of life 5 years after MVD or PSR was worse than
that of the general population, and patients who received
PSR were more prone to anxiety, which may have been
associated with a higher rate of complications after PSR.'”
Young et al” reported that among 83 TN patients receiving
PSR, 41 (49%) had mild facial hypoesthesia, and 15 (18%)
had severe facial numbness. Klun et al'® reported that all
TN patients who received PSR had different degrees of
facial sensory disorders after surgery, and almost all
patients developed herpes labialis, but the corneal reflex
did not disappear in any of the patients.

Among the complications reported by Terrier et al,?
5 (22.7%) of 22 patients had facial hypoesthesia after the
operation, and 2 patients developed facial pain and numb-
ness. All patients had intact corneal reflexes and mastica-
tory muscle motor function, and cutting the trigeminal
sensory roots from approximately 2/3 of the dorsolateral
side of the pons reduced the incidence of complications.

In our study, the incidence of postoperative facial numb-
ness was significantly higher in the MVD+PSR group than
in the MVD group (83.1% vs 7.5%; p = 0.000); 3 patients in
the MVD group were mildly numb, while most of the
patients in the MVD+PSR group had mild to moderate
numbness, and severe numbness accounted for 16.7%.
However, all patients indicated that their postoperative
numbness was acceptable and had no significant effect on
quality of life relative to preoperative pain.

Many previous studies have suggested that the propor-
tion and location of trigeminal nerve sensory root section
during PSR may be related to surgical efficacy and post-
operative complications. Hussein® and others presented the
results of partial sensory root section in 25 patients, of
which 15 patients had a sensory root excision rate between
75% and 100%. All 25 patients obtained immediate pain
relief after surgery, and only one recurred during the 38- to
109-month follow-up period. Nineteen (76%) patients
developed facial sensory disturbances, and 8 (32%) devel-
oped abnormal corneal sensations. Adams® et al performed

partial (35) or complete (19) section of the trigeminal nerve
sensory root in 54 patients. Among those patients, 42 had
their nerve roots cut by more than 50%. During an average
follow-up of 4.5 years, only 2 patients relapsed, and 4 had
mild pain. Of the 34 patients who were followed for more
than 5 years, 29 (85%) did not have TN, but all patients who
underwent complete sensory root section had corneal reflex
damage. In our study, 57 patients had 2/3 of the sensory root
cut, and 8 patients had 1/3 cut; the range of sensory root
section was lower than in the above two studies, which may
explain our higher postoperative recurrence rate.

Young et al’ implemented PSR for 83 patients with TN.
Approximately 89% of the patients had their sensory roots cut
by approximately 1/3-1/2, and 11% of the patients had their
sensory roots cut by 2/3; the cutting position was 2—5 mm
from the pons. The average follow-up was 72 months. Forty
(48%) patients had immediate pain relief, another 18 (22%)
patients had less pain than before surgery, and pain continued
postoperatively in 25 (30%) patients. The failure rate in the
first year after surgery was 17%, the average annual recurrence
rate after surgery was 2.6%, and 67% of patients had facial
sensory abnormalities. Among the 22 cases of PSR reported
by Terrier et al,” all patients had the ventrolateral 2/3 of the
pars major of the trigeminal nerve cut, and the rhizotomy was
performed as close to the pons as possible. The pain was
completely relieved in 19 patients (86.4%) and partially
relieved in 3 patients (13.6%). The recurrence rates at 1 and
5 years after surgery were 14.6% and 31.5%, respectively.
Only 5 of 22 patients (22.7%) experienced hypoesthesia, and
both the corneal reflex and masticatory motor function were
intact in all patients. Compared with the study by Young et al,
our study includes an expanded range of sensory roots, which
may explain the increased immediate effectiveness rate we
reported. Compared with the study by Terrier et al, our study
found similar immediate and long-term efficacy, and the
reduced postoperative complication rate reported may be
related to the location of the sensory root cutting sites, which
were closer to the pons.

Since trigeminal PSR is a destructive procedure, pre-
vious reports did not hold a positive attitude towards the
application of PSR in TN surgery. Our study leads us to
believe that in the retrosigmoid approach, when trigem-
inal nerve root exploration finds no clear causative vas-
cular compression, when decompression of the
responsible vessel is unsatisfactory or insufficient for
various reasons, or the patient is >60 years old and states
a preference for PSR, this procedure can be used as
appropriate. PSR can achieve similar long-term efficacy
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to MVD alone, and many patients are willing to risk
facial numbness to undergo trigeminal sensory root sec-
tion. The proportion and location of trigeminal nerve
sensory root transaction may be related to surgical effec-
tiveness and postoperative complications. Expanding the
range of sensory root excision may increase the immedi-
ate pain-free rate and reduce the postoperative recurrence
rate, but it also increases the risk of corneal sensory
dysfunction or even loss. Cutting the sensory root as
close as possible to the pons may reduce the incidence
of facial numbness.

Limitations

Our study was a retrospective study, patients in this study
were not randomly assigned to the different treatment
groups (MVD or MVD+PSR), so their treatment choice
was subject to bias. What’s more, endoscope is essential to
find anterior conflict and to assess completeness of decom-
pression, unfortunately in our study, all cases did not use
endoscope. Microscope plus endoscope for MVD will be
studied in our future research.

Conclusion

MVD and MVD+PSR have similar short-term and long-
term pain control rates in nonsecondary TN, although the
incidence of facial numbness is significantly higher in MVD
+PSR recipients than in MVD recipients. However, this
numbness has no significant impact on daily life. Whether
to add PSR during MVD in TN patients should be deter-
mined according to the specific conditions found during the
operation as well as the patient’s wishes. For patients who
are not suitable to undergo pure MVD, MVD +PSR can be
considered an effective alternative. PSR should have a place
in the treatment of TN by posterior fossa microsurgery.
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