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	 Background:	 This study aimed to compare the efficacy and prognostic value of partial sensory rhizotomy (PSR) and micro-
vascular decompression (MVD) for primary trigeminal neuralgia (PTN).

	 Material/Methods:	 From June 2010 to June 2012, 117 patients with PTN were recruited for the study, of which 52 cases were 
treated with MVD (the MVD group) and 65 cases were treated with PSR (the PSR group). Visual Analog Scoring 
(VAS) was performed at 1 and 2 weeks, and at 1, 3, and 6 month after surgery. The overall response rate (ORR) 
was determined 1 month after surgery. Barrow Neurological Institute score was adopted to value the reoccur-
rence at 6, 12, 24, and 36 months after surgery. A 3-year follow-up was conducted and the complications were 
recorded.

	 Results:	 The ORR 2 weeks after surgery in the MVD and PSR groups was 98.08% and 84.62%, respectively. One and 2 
weeks after surgery, the VAS was lower in the MVD group than in the PSR group, but there was no significant 
difference in VAS between the 2 groups at 1, 3, and 6 months after surgery. Three years after surgery, the re-
currence rate was significantly lower in the MVD group than in the PSR group. The recurrence-free survival 
time was longer in the MVD group than in the PSR group. The occurrence rates of herpes and total postoper-
ative complications were significantly higher in the PSR group than in the MVD group.

	 Conclusions:	 Compared with PSR, MVD is more suitable for PTN treatment, with less disturbance, lower recurrence rate, and 
better efficacy.
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Background

Primary trigeminal neuralgia (PTN) is a common disease in 
the elderly, and causes temporary intense pain, mainly in the 
trigeminal nerve area [1]. This disease is characterized by un-
bearable and progressive pain in the face [2]. Currently, the 
pathogenesis of PTN remains unclear, but most scholars be-
lieve that vascular compression of the dorsal root of the tri-
geminal nerve is involved [3]. Pharmacotherapy is preferred, 
but fails to cure the disease completely, with a large possibil-
ity of adverse effects, which may result in recurrence [4]. In 
patients with PTN, small vessel loops of trigeminal nerve root 
entry zone are compressed and the nerve root is twisted, an-
gulated, and adhered. Therefore, surgery has been a main 
method of treatment [5–7].

Recently, microvascular decompression (MVD) has been wide-
ly applied in the treatment of PTN because of its high effica-
cy [8]. Although MVD is a very mature and safe operation, fa-
cial paralysis and facial and auditory nerve damage often occur 
during the surgery due to stretching the cerebellum and relat-
ed vasa nervorum [9]. Clinical studies have found that some 
surgical treatments are invalid and some patients relapse be-
cause of the unclear pathogenesis of PTN, and some doctors 
lack knowledge about decompression therapy or have difficul-
ty in identifying responsible vessels and understanding the dif-
ferent implementations of MVD [10,11]. Partial sensory rhizot-
omy (PSR) is conducted after MVD fails or when microvascular 
compression of the trigeminal nerve root and other compres-
sion lesions are excluded in the first operation [12]. PSR causes 
slightly abnormal facial feeling without obvious discomfort in 
most patients [13]. Moreover, complications like bleeding, in-
tracranial infection, cerebrospinal rhinorrhea, oral herpes sim-
plex, postoperative headache, facial numbness, postoperative 
numbness, and nerve damage occurred after surgery but these 
symptoms often disappear in the short term [14].

This research compares the therapeutic effects ot these 2 sur-
gical treatments. By long-term follow-up observation of 117 
PTN patients receiving PSR and MVD treatments, we aimed 
to obtain clinical data on PTN treatment and discuss related 
mechanisms to develop new treatments.

Material and Methods

General data

This study included 117 PTN patients (49 males and 68 fe-
males; age ranging from 29 to 65 years and the mean age 
49.30±5.58 years) in the China-Japan Union Hospital of Jilin 
University between June 2010 and June 2012. The course of 
disease was 0.5~15 years and the average course of disease 

was 6.32±2.93 years. The diagnostic criteria were based on 
the criteria for trigeminal neuralgia in Intel Certified Hadoop 
Developer (ICHD-II) published in 2004 [15]. The inclusion cri-
teria were: the patients who conformed to PTN diagnostic cri-
teria were diagnosed by more than 3 chief physicians or as-
sociate chief physicians of neurology and neurosurgery; the 
patients had medical history of more than 6 months; the pa-
tients underwent pharmacotherapy before surgery for more 
than 3 months with recurrence or no efficacy; the patients had 
no operation history or history of other surgical treatment; the 
patients had complete follow-up data. The exclusion criteria 
were: the patients who received MRI skull examination be-
fore operation showed secondary trigeminal neuralgia caused 
by intracranial neoplasm; the female patients in gestation or 
suckling period; the patients with cerebral vascular malforma-
tion or intracranial tumor; the patients with age more than 
65 years old; the patients with severe liver, kidney, or cardio-
pulmonary dysfunction; the patients unwilling to accept sur-
gical treatment or follow-up. The 117 patients were random-
ly divided by use of a random numbers table into the MVD 
group (n=52) and PSR group (n=65). This study was approved 
by the Ethics Committee of China-Japan Union Hospital of Jilin 
University and all patients in this study signed the informed 
consent before surgery.

Surgical methods

The PSR operation was performed in the patients of the PSR 
group under general anesthesia. The patients were in lateral 
prone posture with the affected side upward and fixed with 
a head frame. Sub-occipital retrosigmoid sinus approach was 
chosen for surgery under a microscope. A straight incision was 
made 2 cm from the posterior mastoid and a bone window 
was made outside to the edge of the sigmoid sinus and up to 
the transverse sinus. The dura mater cerebralis was incised 
flap-shaped to fully expose the upper external posterior cra-
nial fossa until trigeminal nerve roots were seen. The arach-
noid membrane between facial and auditory nerves and tri-
geminal nerves was opened to expose trigeminal nerves near 
the brain. We severed 2/3 of the sensory nerve of external pos-
terior trigeminal nerve roots 0.5~1.0 cm from the pons. If the 
arteriole was approached or the sensory roots were coiled or 
compressed, they were separated in case of injury and bleed-
ing difficult to stop or damage to the brain stem in the pro-
cess of hemostasis. After surgery, normal saline was used to 
flush the blood, and low-voltage bipolar electrocoagulation 
was used to burn the broken ends. Next, the dura mater ce-
rebralis was sutured tightly, followed by the muscle, subcuta-
neous tissues, and skin. Thick dressing was used to cover the 
cut and pressure dressing was applied.

The MVD operation was performed in patients of the MVD 
group under general anesthesia. The patients were in lateral 
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prone posture and fixed with a head frame. A straight inci-
sion was made within the hairline and behind the ear. A mill-
ing cutter was used to make a small (3×3 cm) bone flap in the 
sub-occipital area and the transverse sinus and sigmoid sinus 
were exposed in the upper external bone flap. The upper ex-
ternal corner of the cerebellar hemisphere was retracted in-
wards and downwards, and the full length of trigeminal nerve 
was exposed under the microscope. Then, a 360° detailed ex-
ploration was conducted where nerves enter the brain stem. 
If explicit vascular compression existed, especially with nerve 
deformation, a Teflon ball of proper size was used to separate 
them. If typical arterial oppressor was not found and the artery 
was contacted with the nerve, but nerves were not compressed 
or discolored or there was just single arterial oppressor, after 
the Teflon ball was used to separate vessels and nerves, he-
patic vascular exclusion and PSR were performed. The surface 
of blood vessels of the pons and large petrosal vein needed 
to be carefully protected. When surgery under the dura ma-
ter cerebralis was finished, the dura mater cerebralis was su-
tured and bone flaps were fixed and sutured layer by layer.

Visual analog score (VAS)

At 1 and 2 weeks and 1, 3, and 6 months after surgery, all pa-
tients were scored by VAS with a VAS ruler (10 cm in length) 
with 0~10 moving rod on the front and numbers 0~10 on the 
back [16]. The length from the starting point to the mark rep-
resented the intensity of pain. Patients were asked to use the 
moving rod to mark the intensity of pain and the doctors re-
corded the intensity of pain. The VAS value was 0~10, in which 
0 represented no pain, 1~3 represented mild pain, 4~6 repre-
sented moderate pain, 7~9 represented severe pain, and 10 
represented unbearable pain.

Efficacy and recurrence criteria

One month after surgery, all patients were evaluated on the 
efficacy of surgery according to the efficacy criteria proposed 
by Brisman et al. [17]: “cured” indicated no pain and no need 
to take medicine; “markedly effective” indicated pain was re-
lieved by more than 90% and there was need to take medicine 
sometimes; “effective” indicated pain was relieved or dose was 
decreased by more than 50%; and “ineffective” indicated pain 
was slightly or not relieved, or the dose was decreased by less 
than 50%. Overall response rate (ORR)=the accumulated cas-
es of cured, markedly effective and effective)/the total cases 
×100%. The Barrow Neurological Institute (BNI) scoring sys-
tem was used to evaluate degrees of pain relief [18]. Grade I 
meant no pain and there was no need to take medicine; grade 
II meant occasional pain and there was no need to take medi-
cine; grade IIIa meant no pain and there was need to take med-
icine; grade IIIb meant that the pain could be controlled after 
taking medicine; grade IV meant that the pain was relieved 

a little but could not be controlled after taking medicine; and 
grade V meant the pain could not be relieved. Grade IV and 
grade V were considered recurrence. Recurrence was assessed 
at 6, 12, 24, and 36 months after surgery.

Follow-up

All patients received 3-year follow-up. Independent observers 
(who were not doctors or nurses-in-charge were involved in the 
surgery) carried out qualitative and quantitative follow-up to 
record complications and recurrence through outpatient ser-
vices, telephone, letters, or e-mails. Facial nerve test, hearing 
monitoring, and inquiry were performed during the follow-up 
to record postoperative complications.

Statistical analysis

SPSS 21.0 was used to conduct data analysis and quanti-
tative data are represented by mean ± standard deviation. 
Comparisons between 2 groups were conducted using the in-
dependent-sample t test. The method of repetitive measure 
was applied to analyze values at different time points. The enu-
meration data are expressed in percentage. Chi-square analy-
sis or Fisher exact test was applied in the pair-wised compari-
son. The Wilcoxon test was applied to analyze ranked data and 
the Kaplan-Meier test was applied to draw relapse-free sur-
vival curves. P<0.05 was considered as statistically significant.

Results

General data of PTN patients in the PSR and MVD groups

As shown in Table 1, the differences were not statistically sig-
nificant between the 2 groups in terms of sex, age, course of 
disease, pain distribution, location of pain, and clinical classi-
fication (all P>0.05). The locations of pain in the 2 groups were 
mainly on the right side; the MVD group accounted for 65.4% 
(34/52) and the PSR group accounted for 60.0% (39/65). The 
pain distributions of the 2 groups were mainly in maxillary and 
mandibular division of the trigeminal nerve.

Efficacy of PTN patients in the PSR and MVD groups after 
operation

One month after operation, in the MVD group (n=52), 26 cas-
es were cured, 21 cases markedly effective, 4 cases effective, 
and 1 case ineffective; the ORR was 98.08%. In the PSR group 
(n=65), 38 cases were cured, 14 cases were markedly effec-
tive, 3 cases effective, and 10 cases ineffective; the ORR was 
84.62%. The ORR of the MVD group was significantly higher 
than that of the PSR group, but there was no significant differ-
ence between the 2 groups in terms of postoperative efficacy 

2286
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]  [Index Copernicus]

Gao J. et al.: 
PSR and MVD for PTN treatment

© Med Sci Monit, 2017; 23: 2284-2291
CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



(P>0.05) (Table 2). The intraoperative images of MVD and PSR 
are shown in Figure 1.

VAS score of PTN patients in the PSR and MVD groups

As shown in Table 3, at 1 week and 2 weeks after surgery, the 
VAS score of the MVD group was significantly lower than that 
of the PSR group (all P<0.05). Compared with 1 week and 2 
weeks after surgery, the VAS scores had decreased at 1, 3, 
and 6 months after surgery, but the difference between the 2 
groups was not significant (all P>0.05).

The recurrence rate and recurrence-free survival time of 
PTN patients in the PSR and MVD groups

All patients received 36-month follow-up. At 6 and 12 months 
after surgery, the recurrence rates in the MVD group were 3.85% 
and 5.77%, respectively; the recurrence rates in the PSR group 
were 7.69% and 12.31%, respectively; the recurrence rate in 
the PSR group was higher than that in the MVD group, but 
the difference was not significant (both P>0.05). At 24 and 36 
months after surgery, the recurrence rates in the MVD group 
were 9.62% and 15.38%, respectively; the recurrence rates in 
the PSR group were 27.69% and 32.31%; and the recurrence 

Characteristic
MVD group

(n=52)
PSR group

(n=65)
t/c2 P

Gender (male/female) 22/30 27/38 0.01 0.933

Age (years) 48.37±5.71 50.05±5.41 1.63 0.106

Course of disease (year) 5.87±2.63 6.68±3.11 1.50 0.137

Pain distribution 0.36 0.550

	 V1 	 3	 (5.77) 	 1	 (1.54)

	 V2 	 19	 (36.54) 	 16	 (24.62)

	 V3 	 10	 (19.23) 	 12	 (18.46)

	 V1, 2 	 5	 (9.62) 	 9	 (13.85)

	 V2, 3 	 14	 (26.92) 	 25	 (38.46)

	 V1, 2, 3 	 1	 (1.92) 	 2	 (3.08)

Location of pain 4.63 0.463

	 Left side 	 18	 (34.62) 	 26	 (40.00)

	 Right side 	 34	 (65.38) 	 39	 (60.00)

Clinical classification 0.58 0.446

	 Typical 	 43	 (82.69) 	 57	 (87.69)

	 Atypical 	 9	 (17.31) 	 8	 (12.31)

Table 1. Comparison of baseline characteristics of patients with primary trigeminal neuralgia between the PSR and MVD groups.

V1 – ophthalmic division of trigeminal nerve; V2 – maxillary division of trigeminal nerve; V3 – mandibular division of trigeminal nerve; 
MVD – micro-vascular decompression; PSR – partial sensory rhizotomy.

Efficacy MVD group (n=52) PSR group (n=65) Z P

Cured 	 26	 (50.00) 	 38	 (58.46) 0.72 0.672

Markedly effective 	 21	 (40.38) 	 14	 (21.54)

Effective 	 4	 (7.69) 	 3	 (4.62)

Ineffective 	 1	 (1.92) 	 10	 (15.38)

Table 2. Comparison of the efficacy of patients with primary trigeminal neuralgia between the PSR and MVD groups.

MVD – micro-vascular decompression; PSR – partial sensory rhizotomy.
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rate in the PSR group was significantly higher than that in the 
MVD group (both P<0.05). At 36 months after surgery, the re-
currence-free survival time in the MVD group was 34.81±0.67 
months, which was significantly longer than the 32.12±1.07 
months in the PSR group (P<0.05) (Table 4, Figure 2).

Postoperative complications of PTN patients in the PSR 
and MVD groups

There were 34 cases with postoperative complications in the 
PSR group, including 18 cases of abnormal facial sensation, 9 

cases of oral herpes, 2 cases of paralytic corneal ulcer, 2 cases 
of contralateral ataxia, and 1 case of subcutaneous hydrops at 
the incision; the postoperative complication rate was 52.31%. 
There were 17 cases with complications after surgery in the 
MVD group, including 7 cases of abnormal facial sensation, 1 
case of oral herpes, 2 cases of hearing loss, 3 cases of para-
lytic corneal ulcer, 2 cases of masticatory atonia, and 1 case 
of subcutaneous effusion; the postoperative complication rate 
was 36.54%. No significant differences were noted regarding 
abnormal facial sensation, hearing loss, corneal ulcer, masti-
catory atonia, contralateral ataxia, and subcutaneous hydrops 

A B

Figure 1. �Intraoperative images of MVD (A) and PSR (B). MVD – microvascular decompression; PSR – partial sensory rhizotomy.

Time point MVD group (n=52) PSR group (n=65) t P

1 week after operation 	 2.23±1.58 	 3.78±2.04 4.51 <0.001

2 weeks after operation 	 0.87±0.95 	 1.31±1.26 2.10 0.038

1 month after operation 	 0.38±0.49 	 0.57±0.68 1.64 0.104

3 months after operation 	 0.12±0.32 	 0.18±0.43 0.97 0.337

6 months after operation 	 0.10±0.30 	 0.11±0.31 0.56 0.575

Table 3. Comparison of VAS scores of patients with primary trigeminal neuralgia after operation between the PSR and MVD groups.

MVD – micro-vascular decompression; PSR – partial sensory rhizotomy.

Time point
MVD group (n=52) PSR group (n=65)

I~IIIb IV + V I~IIIb IV + V

6 months after operation 	 50	 (96.15) 	 2	 (3.85) 	 60	 (92.31) 	 5	 (7.69)

12 months after operation 	 49	 (94.23) 	 3	 (5.77) 	 57	 (87.69) 	 8	 (12.31)

24 months after operation 	 47	 (90.38) 	 5	 (9.62) 	 49	 (72.31) 	 16	 (27.69)

36 months after operation 	 44	 (84.62) 	 8	 (15.38) 	 43	 (67.69) 	 21	 (32.31)

Table 4. �Comparison of the recurrence rate and recurrence-free survival time of patients with primary trigeminal neuralgia af-
ter operation between the PSR and MVD groups.

I~IIIb, no reoccurrence; IV + V, reoccurrence; MVD, micro-vascular decompression; PSR, Partial Sensory Rhizotomy.
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between the MVD and PSR groups (all P>0.05). However, the 
occurrence of herpes and total postoperative complications 
in the PSR group were significantly higher than those in the 
MVD group (both P<0.05) (Table 5).

Discussion

Fully endoscopic microvascular decompression (E-MVD) of the 
trigeminal nerve was initially described more than 1 decade 
ago, but has not yet gained wide acceptance [19]. Currently, 
it is widely considered that abnormal trigeminal nerve roots 
or sensory neurons of trigeminal ganglion causes PTN and 

neurites are excited by the damage, then paroxysmal dis-
charge occurs [20]. Common treatment mainly includes phar-
macotherapy, radiofrequency thermocoagulation of the gasse-
rian ganglion, block technique of trigeminal nerve and Gasser’s 
ganglion, gamma knife radiosurgery, and PSR [21]. However, 
there is no unified standard for every method on indication 
choice. The clinical efficacy, complications, and recurrence rate 
are different in different methods.

In the results of this study, the ORR in the MVD group was 
significantly higher than that in the PSR group. The efficacy 
of MVD was outstanding because sensory roots were severed 
more than 3/4 and as long as they were connected, severe fa-
cial disorder and corneal sensory disturbance would not hap-
pen and there was no discomfort in patients and pain could 
be totally relieved [13]. However, after PSR surgery, patients 
often had complications, including incision infection, cerebral 
spinal fluid leakage, intracranial hematoma, nausea and vom-
iting, dizziness, hearing loss, tinnitus, and facial nerve dysfunc-
tion [21,22]. The main reason was that when the trigeminal 
nerve was exposed during operation, stretching the cerebel-
lum would cause damages to facial and auditory nerves, or 
stretching and stimulating related vasa nervorum would cause 
vasospasm [9]. Furthermore, about 15% of blood vessels of tri-
geminal nerves cannot be found during surgery. At that time, 
patients need to receive MVD, so they not only have to ac-
cept several risks of craniotomy but also have to accept gen-
eral anesthesia, which is a major challenge [23]. During sur-
gical procedures, facial nerve vascular compressions were 
exposed and Gore-Tex grafts were successfully placed as vir-
tually planned [24]. This study suggests that 3 years after sur-
gery, the recurrence rate of the PSR group is significantly higher 
than that of the MVD group, and the recurrence-free survival 
time is significantly longer. The possible reasons may include 
slipped or displaced decompression equipment, inadequate 

Complication MVD group (n=52) PSR group (n=65) c2 P

Abnormal facial sensation 	 7	 (7.69) 	 18	 (21.54) 3.482 0.062

Herpes 	 1	 (1.92) 	 9	 (13.85) 5.254 0.022

Hearing loss 	 2	 (3.85) 	 1	 (1.54) 0.616 0.433

Corneal ulcer 	 3	 (5.77) 	 2	 (3.08) 0.512 0.474

Masticatory atonia 	 2	 (3.85) 	 1	 (1.54) 0.616 0.433

Contralateral ataxia 	 1	 (1.92) 	 2	 (3.08) 0.154 0.695

Subcutaneous hydrops 	 1	 (1.92) 	 1	 (1.54) 0.025 0.873

Total 	 17	 (32.69) 	 34	 (52.31) 4.520 0.034

Table 5. �Comparison of postoperative complications of patients with primary trigeminal neuralgia between the PSR and MVD 
groups.

MVD – micro-vascular decompression; PSR – partial sensory rhizotomy.

Figure 2. �Kaplan-Meier survival curves of patients with primary 
trigeminal neuralgia in the MVD and PSR groups. MVD 
– microvascular decompression; PSR – partial sensory 
rhizotomy.
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decompression, new compression, fibrotic adhesions occur 
between nerves and micrangium, or compression from the 
arachnoid membrane. The combination of HFS-TN-GPN is ex-
tremely rare and is often associated with a looped VBA and a 
smaller posterior fossa. However, MVD is still a good choice 
for treatment [25]. Therefore, PTN patients who received MVD 
method and recurred should be treated with reasonable sur-
gery according to individual conditions, and this can signifi-
cantly improve efficacy.

This study shows that at 1 and 2 weeks after surgery, the VAS 
score of the PSR group was significantly higher than that of 
the MVD group. It is believed that PSR method should be per-
formed or nerve roots should be combed when vessels are not 
compressed [26]. MVD is an ideal surgical method which can 
effectively relieve pain. Previous studies have shown that VAS 
scores before and after MVD surgery are high, while 78.7% of 
patients are painless and 14.9% of moderate pain is relieved 
after PSR [27,28]. In addition, this study also shows that at 1, 
3, and 6 months after surgery, there was no significant differ-
ence between VAS scores of the 2 groups and they are low-
er than those before surgery. The possible explanation may 
be that in the short term after decompression, short circuits 
among fibers still work or there are not enough cases; this 
often happens when VAS scoring is applied to represent de-
gree of pain [13].

Additionally, no significant differences regarding abnormal fa-
cial sensation, hearing loss, corneal ulcer, masticatory atonia, 
contralateral ataxia, and subcutaneous hydrops were noted 
between the MVD and PSR groups. However, the occurrence 
rates of herpes and total postoperative complications in the 
PSR group were significantly higher than those in the MVD 
group. A surgical method should be selected according to indi-
vidual conditions and comprehensive illness evaluation chose 
a safe and effective surgical method.

Conclusions

Compared with the PSR group, the MVD group was character-
ized by fewer disturbances, lower recurrence rate, and more 
reliable efficacy, providing a clinical basis for the choice of 
treatment for PTN. Our study has some shortcomings; for ex-
ample, the sample size was not large enough to conduct a pre-
cise analysis, so more comprehensive and precise research is 
needed to find a more effective treatment for PTN.
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