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Surgical Treatment of Primary Trigeminal Neuralgia:
Comparison of the Effectiveness Between MVD and
MVD+PSR in a Series of 210 Patients
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ABSTRACT

AIM: To evaluate the effectiveness of microvascular-decompression (MVD) or MVD+partial-sensory-rhizotomy (PSR) on the treatment of
primary trigeminal neuralgia (TN).

MATERIAL and METHODS: 210 TN patients were retrospectively studied, among which there're 142 cases underwent MVD and 68 cases
underwent MVD+PSR.

RESULTS: In MVD group, pain vanished in 128, obviously relieved in 9, and 137 cases were profited from MVD. In 82 cases with a follow-up over
2 years, pain vanished in 74, pain sometime occurred in 5 which could be relieved by oral medicine, 3 cases could not be controlled effectively
by medicine. In MVD+PSR group, pain completely vanished in 67 cases, not changed in 1 case. In 47 cases with a follow-up over 2 years, pain
sometime occurred in 2 which could be relieved by carbamazepine, the others were completely pain-free. The short-term pain-free rate of
MVD+PSR group was obviously higher than MVD group(P<0.05), after a follow-up over 2 years, the former was still higher than the later, 95.7%
and 90.2% respectively, without significant difference in statistics.

CONCLUSION: MVD+PSR was obviously superior to MVD in completely eliminating pain in short-term period after operation, however, longer
pain-free rate need even longer time to follow up. Identifying the responsible vascular exactly and handling it reasonably were key to both
groups.

KEYWORDS: Trigeminal neuralgia, Microvascular decompression, Sensory rhizotomy

(074
AMAC: Primer trigeminal nevralji tedavisinde mikrovaskiler dekompresyon ile mikrovaskiiler dekompresyon+parsiyel duyusal rizotomi ile
etkinliginin degerlendirilmesi.

YONTEM ve GEREG: Trigeminal nevraljisi olan 210 hasta retrospektif olarak incelendi, bu hastalardan 142'sine mikrovaskiiler dekompresyon
uygulanirken, 68'ine mikrovaskiiler dekompresyonun yani sira parsiyel duyusal rizotomi uygulanmistir.

BULGULAR: Mikrovaskiler dekompresyonun uygulandigi 137 hastadan 128'inde agri giderilmis, 9'unda ise agrida bariz bir azalma olmustur.
Olgularin 82'sinin 2 yillik takibinde; 74 olguda agri gorilmedi, 5 olguda nadir agr oldu ve oral ilaglar ile kontrol edilebildi, 3 olgunun agrisi
ise oral ilaglar ile kontrol edilemedi. Mikrovaskiler dekompresyonun yani sira parsiyel duyusal rizotomi yapilan hastalardan 67'sinde agri
gorilmedi, 1'inde agri degismedi. Bu olgularin 47’sinin 2 yillik izleminde; 2 olguda agri oldu ve karbamazepin ile rahatladi, diger olgularda agri
gorilmedi. Erken donemde mikrovaskiiler dekompresyon+parsiyel duyusal rizotomi yapilan olgularda, sadece mikrovaskiiler dekompresyon
yapilan olgulara gére agrisiz bir dénem elde edilmistir (P<0.05). Iki yillik sonuglar incelendiginde mikrovaskiiler dekompresyon-+parsiyel
duyusal rizotomi olgularinin % 95,7 sinde agri yok iken sadece mikrovaskiiler dekompresyon yapilan olgularin % 90,2'sinde agri yoktu; ancak
iki grup arasinda anlamli istatistiksel fark bulunmadi.

SONUG: Mikrovaskiiler dekompresyon+parsiyel duyusal rizotomi ile mikrovaskiler dekompresyon karsilastirildiginda: erken dénemde
mikrovaskuler dekompresyon+parsiyel duyusal rizotomi mikrovaskiler dekompresyona daha ustlindiir; ancak uzun dénemli karsilastirma
yapmak icin takip surelerinin uzatilarak degerlendirme yapilmasi gereklidir. Her iki grup iginde sorumlu vaskiiler etiyolojinin ¢ok iyi ortaya
konarak incelenmesi gereklidir.

ANAHTAR SOZCUKLER: Trigeminal nevralji, Mikrovaskiiler dekompresyon, Sensorial rizotomi
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INTRODUCTION

Trigeminal neuralgia (TN) is a severe, intermittent, electric
shock-like pain in face, which is not life-threatening in
itself, but the devastating pain and other symptoms
such as anxiety and depression seriously deteriorate the
quality of life. To date, various surgical procedures for
treatment of TN have been applied, such as percutaneous
balloon microcompression (PBC) (14, 22), radiofrequency
thermorhizotomy (RTR) (10, 16), partial sensory rhizotomy
(PSR) (11, 27), and microvascular decompression (MVD) (7, 21,
25). Unfortunately, there is no ideal surgical procedure could
immediately and completely relieve this intolerable pain,
eliminate all needs for medications, let alone no recurrence
of TN. PSR has now rarely been performed for TN because
of its higher recurrence and intolerable dysesthesia due to
nerve damage. In recently reported 2 studies on PSR, one
gain completely pain relief immediately after operation but
had recurrence more than 50% with a 5 years follow up (11);
the other was in 49% recurrence for PSR, which was obviously
higher than 6% in MVD group at the same period (27). As the
only technique which corrects the hypothesized vascular
etiology by repositioning the responsible vessel, MVD
provides the highest rate of long-term patient’s satisfaction
with the lowest rate of pain recurrence, which is also the sole
procedure can cure pain without destroying trigeminal nerve,
but there is still a high unsuccessful and recurrent rate of MVD,
Tatli (23) reviewed 4884 patients underwent MVD reported
in literature, found the reported initial pain relief, follow-up
pain free and recurrence rates of the MVD group range from
76.4-98.2%, 62-89% and 4-38%, respectively.

In practical occupation of every specialist, he will wonder if
MVD+PSR could attain a better outcome than solely MVD or
PSR. Maybe some specialists have performed MVD+PSR in
their practice, no matter how it turns out, there is no report
on it. From January 2005 to September 2010, 210 consecutive
patients undergoing posterior fossa craniotomies for TN
in our hospital, of which, 142 cases underwent MVD and
the other 68 cases underwent MVD+PSR.By comparing the
outcomes of MVD and MVD +PSR, we would like to suggest
a more effective procedure may benefit to more TN patients
in future.

MATERIAL and METHODS
Patient Selection

We retrospectively analyzed 210 patients [87 male (41.4%)
and 123 female (58.6%)] with primary TN (either typical or
atypical). The median age was 57.7 years (range: 2676 years).
The length of clinical history averaged from 3 months to 31
years. All patients selected were treated with carbamazepine
before operation and found at least one artery compression
in operation. The CT or MRI was performed to all patients to
eliminate symptom TN or tumor. There were 4 cases of TN
combined with multiple sclerosis (MS).
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Methods selection

All patients were informed of the merits and shortcomings of
the two methods before operation. In general, the MVD+PSR
was suggested in the following conditions: older than 65;
responsible artery being not clear-cut or not be handled
well enough in operation; companied multiple sclerosis;
significant adhesion of arachnoid to roots. To younger
patients, especially younger than 50-years old, or those would
not want to tolerate numbness or paresthesia after operation,
MVD was suggested.

In our series, 142 cases (median age: 56.4 years) were
treated with MVD alone (without any additional cutting or
coagulation of the sensory root) and 68 cases (median age:
60.2 years) were treated with MVD+PSR (1/4-1/5 breadth of
the sensory root was cut off).

Surgical techniques

Under general anaesthesia, patients were in lateral decubitus
position with head dropping downward in 15°nd turn
to opposite side in 10° In all cases, surgery was performed
by the same neurosurgeon. With skilled manipulation and
attentiveness, we made personal modifications may different
from classical microsurgical techniques in some aspects:
The skin incision was near the edge of the hair behind the
ear and the bone window was just 1.5 cm-2 ¢cm in diameter;
the angle of the lateral sinus to sigmoid sinus was exposed
and cerebrospinal fluid was patiently drained to minimize
cerebellar retraction, sufficiently expose the space between
the tentorium of cerebellum and VII-VIIl complex; free the
compressive artery from the REZ (root entry zones) by
Teflon cotton, without compression to the nerve directly;
explore the whole nerve and free the entire root from any
arachnoid adhesion. With each patient’s prior consent, PSR
was performed after handing of the responsible artery,
about 1/4-1/5 breadth of sensory root was cut off by scissors
without any coagulation, the section was performed as close
as possible to the brain stem (Figure 1); Arterial loops were
repositioned and further protected with oblong pads of
teased Teflon cotton, and then the artery was suspended to
the tentorium by glue in three cases; Care must be taken not
to overlook vein compression, the veins were coagulated and
cut off, such as the pontine veins adhere to REZ. Try your best
to seal the dura closely to avoid probable cerebral spinal fluid
leakage, but the most important thing was carefully sealing
the mastoid air cell with bone wax.

Statistical analysis

All the data was analysed using SPSS 13.0 for Windows
Release (SPSS Inc., Chicago, IL). A Fisher exact test was used in
comparisons of variables data for statistical evaluation. In all
comparisons, P<0.05 was considered significant.

RESULTS
Characteristic of the Series

Patient age at surgery ranged from 26 to 76 years (average
57.7 years), 33 patients were younger than 50 years old, 145
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patients were between 50 and 65 years of age, 32 patients
were more than 65 years old, and there was a higher mean
age of MVD+PSR group than MVD group. 123 were females
and 87 were males, there was a higher ratio of female to male
in both groups. Furthermore, there was a higher rate of right
lateralization of pain in MVD+PSR group than MVD group
(Fisher P= 0.0478<0.05), without statistical significance of

Figure 1: Anatomical image. The figure showed that after
handing of the responsible artery, PSR was performed to cut off
part of sensory root by scissors without any coagulation. a: the
cutting length with 1/4-1/5 breadth of trigeminal nerve sensory
root; b: trigeminal nerve motor root (Black Arrow).

left and bilateral pain in two groups. The number of divisions
involved was as follows: only one division in 88 patients,
two in 107 patients, and all three divisions in 15 patients. All
patients had taken carbamazepine before operation, and
there were 40 underwent Alcohol or glycerin injection, 55
underwent radiofrequency therapy before operation. To see
Table I: clinical Characteristics of MVD&MVD+PSR.

Surgical findings

As the responsible artery (or neurovascular conflict, NVC),
superior cerebellar artery (SCA) was in dominant both in
MVD and MVD+PSR group, about 76.1 %( 108 cases) and 86.8
%(59 cases) in proportion (Figure 2A), and there were another
23 and 4 cases accompanied with arteriae inferior anterior
cerebelli (IACA) compression in MVD and MVD+PSR group
respectively. Other arteries occupied in a small proportion
in both groups. Free the compressive artery from the REZ
by Teflon cotton, without compression to the nerve directly
(Figure 2B). Vein compressions were found in 46 cases, about
24.6 %( 35 cases) and 16.2 %( 11 cases) in MVD and MVD+PSR
group respectively. Arachnoid adhesion was found in 19
cases, 12 and 7 in MVD and MVD+PSR group, respectively. In
the three cases of TN companied with facial spasm in MVD
group, one was found abnormal enlargement of vertebral
artery, which occupied almost the whole volume of CPA, any
section of the trigeminal nerve could not be exposed in vision,
by gently displacing the artery by Teflon from the pone, both
the pain and facial spasm disappeared after operation. In the
other two cases, inferior anterior cerebelli was responsible for

Figure 2: Intraoperative image A) Superior cerebellar artery was in dominant as the responsible artery; B) Free the compressive artery
from the REZ (root entry zones) by Teflon cotton, without compression to the nerve directly. a: trigeminal nerve; b: superior cerebellar
artery; c: packing material called Teflon cotton (Black Arrow).
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both diseases, SCA as the responsible artery for TN could not
be ruled out in one case. To see Table Il: responsible artery and
abnormal findings in operation.

Surgical outcomes

Immediate outcomes after operation: pain vanished in 128
patients (90.1%), obviously relieved in 9 patients, no change
in 5 patients in MVD group; pain completely vanished in
67 patients (98.5%), not changed in 1 patients in MVD+PSR
group, there was an obviously higher percentage of pain- free
of MVD+PSR group (%) than MVD group (%). This finding was
statistically significant (Fisher P= 0.0409<0.05).

Follow up outcomes: delayed cure occurred in 2 cases in MVD
group, and the pain vanished in 6 days and 13 days after
operation respectively. In the 82 cases with a follow-up more
than 2yearsin MVD group, painvanishedin 74, pain sometimes
occurred in 5 which could be relieved by oral medicine
(carbamazepine), the last 3 cases could not be controlled
effectively by medicine. In the 47 cases with a follow-up more
than 2 years in MVD+PSR group, pain sometimes occurred
in 2 which could be relieved by carbamazepine, the others
were completely pain-free. Although there was a higher ratio

Table I: Clinical Characteristics of MVD&MVD+PSR

of completely pain-free in MVD+PSR group than MVD group
after operation for more than 2 years, this finding did not
reach statistical significance (Fisher P= 0.3251>0.05). To see
Table Ill: Follow up outcomes of MVD&MVD+PSR.

Complications

There is no mortality in our group ,no leakage of cerebrospinal
fluid, no hearing loss or ataxia occurred. Transient vertigo
occurredin 31 patients and most vanished during the duration
of hospital stay. Labial herpes occurred in 49 patients (23.3%),
35 in MVD and 14 in MVD+ PSR group, respectively. post-
operative cognitive dysfunction(POCD) occurred in 5 cases,
presented as absurd and restlessness, impaired orientation
force and perceptivity, especially serious at night, symptoms
occurred in the first 3 days postoperative then vanished by
taking droperidol. Mild facial hypoesthesia or numbness was
present in 23 cases of MVD+PSR group and 2 cases of MVD
group, which located around the corner of the mouth. Body
temperature higher than 38.5 degree Celsius happened in
4 patients, and there was no bacterium growth in bacterial
culture of cerebrospinal fluid. Intracranial pneumatocele
occurred in 2 patients and vanished before discharge.

.| MWD | MVDiPSR

Number of patients (M/F) 142 (59/83) 68 (28/40) 210
Age range (years) 26-71(56.4) 55-76 (62.5) 26-76 (57.7)
Duration of symptoms (years) 3ms-31ys 6ms -35ys 3 ms-35ys
Lateralization of pain
right 89 32 121
left 52 36 88
Bilateral 1 0 1
Division of pain
V1 4 — 4
V2 25 13 38
V3 30 16 46
V1,2 7 4 11
V1,3 3 3 6
V1,23 12 3 15
V2,3 61 29 90
Previous therapy
Carbamazepine 142 68 210
Alcohol or glycerin injection 37 3 40
radiofrequency treatment 45 10 55
Other diseases
Systemic hypertension 43 13 56
diabetes 11 6 17
multiple sclerosis — 3 3
Facial spasm 3 —
glossopharyngeal neuralgia 1 —

Turkish Neurosurgery 2012, Vol: 22, No: 1, 32-38
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Table ll: Responsible Artery and Abnormal Findings in Operation

| MWD | MVDSR

Responsible artery
SCA
IACA
SCA-1ACA
VA
BA
Vein compression
Arachnoid adhesion

108 59 167
10 4 14
23 4 27

1 1
1 1

35 11 46
12 7 19

SCA; superior cerebellar artery, IACA; arteriae inferior anterior cerebelli, VA; vertebral artery, BA; arteriae basilaris.

Table lll: Surgical Outcomes of MVD&MVD+PSR

MVD MVD+PSR

Complete relief 128 67 | 106 49

Partial relief 2

Failure 1

Total cases of follow up ‘ 142 68 ‘ 117 53
DISCUSSION

TN is characterized by “a sudden brief, usually unilateral,
severe, recurrent pain in the distribution of one or more
branches of the fifth cranial nerve’, usually evoked by
trigger factors such as washing, shaving, biting or brushing
the teeth (8), and typical ache is the most important and
directly evidence of diagnosis. CT or MRI was carried out to
rule out symptomatic TN evoked by other diseases, such as
epidermoid cyst, meningioma, trigeminal schwannomas
located at cerebellopontine angle. Preoperative magnetic
resonance imaging has been carried out to confirm the NVC,
and there is some valuable information obtained (1, 12, 20).
Although a clearer view of anatomical relationships between
the trigeminal nerve and potentially vessels has come true
in high resolution magnetic resonance imaging, personally, |
was still in doubt on its value of MRA as candidate selection
for MVD: first, in normal anatomy, the superior cerebellar
artery was very near to trigeminal nerve, which was the most
seen responsible artery to TN; second, pre-operative NVC
confirmation was not clear-cut in most cases, artery or venous
compression could not be ruled out even if no evidence exist
in high resolution magnetic resonance imaging. Studies
reporting surgical findings for recurrent TN have shown that
veins or small compressing arteries are most frequently the
causative agents for patients who undergo second operations
(13). We have applied this technique in some patients and
found the most valuable information was ascertain the
probable variation of artery, such as abnormal enlargement of
artery, snake like aneurysm, cerebral vascular malformations.
There is an abnormal enlargement of vertebral artery in our

36

Time Since Operation

MVD MVD+PSR

MVD MVD+PSR | MVD MVD+PSR | MVD MVD+PSR

| | |

74 46| 39 23 1 6
5 2 0
3 1 0

82 47 | a2 24 | 1 6

series, which occupied almost the whole volume of CPA, any
section of the trigeminal nerve could be exposed in field of
vision. Another important role of preoperative imaging of
CT or MRI was diagnosis of MS, which may accompanied
with TN, more attention should be paid on if patients have
additional neurologic signs and symptoms, especially to
bilateral TN which occupied 14% of TN accompanied MS (9).
In two studies of 429 and 1882 patients with MS, TN occurred
in 4.9% and 1.9% respectively; approximately 2% of patients
with trigeminal neuralgia have MS (9, 17). It was general
acknowledged that MVD was not advocated for patients
with TN and MS, this pain condition is caused by central
demyelination and not by the neurovascular compression.
In our 4 cases of MS underwent MVD+PSR, all were pain-free
with a follow up more than 2 years, a fairly outcome attained
than most outcomes reported in literature.

As one of effective treatment modality been used, partial
sensory rhizotomy has rarely been carried out for TN patients
recently, the higher incidence of dysesthesia and recurrence
seriously restricts its application. MVD has been generally
acknowledged with more sustained pain relief and a lower
incidence of recurrence than other procedures ,Unfortunately,
MVD is not always successful, there are still considerable
recurrent patients after MVD, who are urgently need further
treatment for the intolerable pain. In a review of 1,204 patients
by Barker with a median follow-up period of 6.2 years, 70%
were reported pain-free without needing any medication
(2). In our MVD group, although the degree and frequency of
ache decreased obviously in almost all of patients, but tic pain
and pain remnant were still in high proportion, not satisfied
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by patients. Could PSR be performed as an adjunctive
therapy to secure the effectiveness for MVD? Especially to
some conditions under which there was a higher recurrence
of MVD. Burchiel (5) proposed a broad classification of TN,
including TN1 characterized by sharp, shooting, electrical
shock-like episodic pain and TN2 characterized by constant
aching, throbbing, burning pain more than 50% of time, to
TN2 and symptomatic TN associated with MS, there were a
higher recurrent rate of MVD. In our experience, outcomes
of MVD will be in doubt in these conditions, such as venous
vessel compression, atypical mini-artery compression and
vessel passing through the trigeminal nerve. Atypical pain
and young patients had a higher recurrence rate, older
patients with MS were more prone to recurred after MVD.
Whereas, memorable onset and trigger points of TN were
predictive of better postoperative pain relief in both atypical
and typical TN.

In the 68 patients underwent MVD+PSR in our series, only
1 case was not pain free, 2 were alleviated significantly, the
others were all pain free. To some extent, the data presented
was able to support multi-factor theory of trigeminal neuralgia
occurred, which illustrated that vascular compression
was the major factor but not the only factor, because the
degeneration and sclerosis in the root of the trigeminal nerve
played a significant role in thological process. Therefore,
some patients were advised to undergo MVD+PSR, especially
in preoperative imaging findings of multiple sclerosis, with
intraoperative findings of un-confirmed responsible vessel
or possible vessel compression handled for poor ideal. For
elderly patients increased with age, the MVD + PSR surgery
should be performed if he physical conditions allowed, due to
the high recurrence rate of other treatments with a loss of the
final opportunity to cure the disease. Nevertheless, MVD alone
was able to be advocated for young patients, combined with
TN1 pain or unable to suffer from postoperative trigeminal
sensory dysfunction.

Although the period of follow up was not long enough, most
surpass two years, whereas in the literature most recurrences
of TN after MVD occurred in the first two years after operation
(2,7,21, 23, 25), the recurrence rate decreased thereafter, and
so there was conviction of our data in certain degree. Why
did MVD+PSR improve the surgical outcomes? Perhaps the
transmission duct was destroyed by PSR, or the trigeminal
root alterations such as demyelization changed more than
pure MVD, in fact, maybe the mechanism of pain relief after
MVD was more complex than simply neural compression.
Ganglion neuron function alternation hypothesis may give
further elucidation: MVD+PSR have a greater influence on
ganglion or trigeminal root than pure MVD. Ganglion neuron
function alternation was supposed playing an important
role in cure of TN by surgical procedures, such as PBC, RTR,
PSR, and MVD (24). All the procedures mentioned above had
a common feature, all causing injury to trigeminal root or
ganglion, then alternating the function of ganglion neuron
accordingly. Even though the effectiveness of MVD is believed
just by removing compressing vascular structures, without
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damage to ganglion or trigeminal root directly, MVD may
change the function of ganglion neuron via decompressing.
Another evidence support the theory was herpes simplex
virus (HSV) reactivation from latent infection of trigeminal
ganglion neurons. HSV reactivation was reported in 27 to 94%
of patients who underwent procedures mentioned above
(4,15,18,19,26), which was a common complication, occurred
in 49 patients (23.3%) in our series, 35in MVD and 14 in MVD+
PSR group, respectively. Interestingly, we noticed one patient
in our series, he was still in pain after operation, and then ache
disappeared 6 days later, just at the same time when labial
herpes occurred.

Veins compression as the sole responsible factor causing TN
was very rare, so finding the responsible artery was the most
important thing even if veins was in doubt. When veins are
the offending vessels, the rates of recurrence are higher. In
a review of electronic search of patient records from 1988
to 1998, Lee (13) reported 393 TN patients caused by veins
and treated with MVD, recurred in 122 patients (31%). Venous
compression my play an important role in recurrence of TN,
in 32 consecutive recurrent TN attributable to veins, Lee
found development of new veins around the nerve root in 28
cases (87.5),after successful subsequent MVD procedures, the
pain was improved in 81.3% of the cases. Studies reporting
surgical findings for recurrent TN have shown that small
compressing arteries, veins compression and Teflon adhesion
compression were major factors cause long-term failures.
Cho (6) reported that arterial compression for 22.6%, veins
for 12.9%, and Teflon compression for 12.9% in the second
operations. In our experience, the veins adhere to trigeminal
root should be coagulated and cut off, just displace by Teflon
cotton was not an intelligent choice, for the veins are fragile
to break and difficult to be removed, cut off can completely
rule out the probable compression. In our series, 46 patients
underwent veins cutting off, no complications occurred due
to this procedure. Superior petrosal vein and its branches
should be reserve, only when it seriously affects the vision of
approaching, for in a limited operation space, coagulating of
veins was relatively difficult when bleeding.

Complications after MVD were rarely seen in our series
and there was no mortality or hemorrhage or infarction of
cerebellum occurred, so we believe skilled manipulation and
attentiveness could lower the probability of mortality to the
lowest possible. Facial hypoesthesia or numbness was a major
obstacle to PSR, and occurred in most or all reported patients
that underwent (11, 27), which was intolerable in some cases.
However, there was an obviously lower proportion of facial
hypoesthesia or numbness in our series, with only 23 cases
in the MVD+PSR group and 2 cases in the MVD group, as the
sensory loss to the face was located around the corner of
mouth and very limited, and even ignored by most patients
if not mentioned. Perhaps only 1/4-1/5 breadth of sensory
root cutting off and without using coagulation play an
important role. Surely none of them lost the corneal reflex,
because the ophthalmic segment is located at the anterior of
the intrinsic somatotopy of the nerve. Carefully sealing the
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mastoid air cell with bone wax could prevent cerebral spinal
leakage, although in some cases the dura was not sown up
closely. Interestingly, POCD occurred in 5 cases although it is
rarely reported in TN patients in the literature. It presented
as anxiety and restlessness, impaired orientation force and
perceptivity, especially at night. All were cured by aloperidin
and the symptoms vanished several days after the operation.
As known, POCD usually occurs in old patients after general
anesthesia (3), and the higher occurrence rate in TN patients
was perhaps due to the long time anxiety and depression
caused by the intolerable pain.

CONCLUSIONS

We advocate that MVD+PSR is obviously superior to MVD
in completely eliminating pain in short-term period after
operation. The former still has a higher pain-free rate than
the latter two years after the operation, however, longer pain-
free rate need even longer time to follow up. Identifying the
responsible vascular exactly and handling it reasonably were
key to both groups. There are both merits and shortcomings
in MVD or MVD+PSR, so choosing a more suitable surgical
method depends on the findings in operation, and the
patient’s own opinion and conditions should also be
considered prudently before operation.
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