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The efficiency of micro-vascular decompression
versus micro-vascular decompression with
partial sensory rhizotomy for classical trigeminal

neuralgia — a retrospective analysis

of 58 patients

J¢innost mikrovaskuldrnf dekomprese

v porovnani s mikrovaskularni dekompresf

s parcialni senzorickou rhizotomii pri klasické
neuralgii trojklanného nervu — retrospektivni
analyza 58 pacientd

Abstract

Aim: This study aimed to assess the effectiveness of micro-vascular decompression (MVD) with
or without partial sensory rhizotomy (PSR) in the treatment of trigeminal neuralgia which is
refractory to medical and functional treatments. Materials and methods: Fifty-eight patients who
were diagnosed with classical trigeminal neuralgia and underwent posterior fossa decompression
surgery from 2010 to 2016 by the same surgeon were included in the study. There were two
groups of patients, according to operation type, with 30 (51.7%) patients treated with MVD and
28 (48.2%) treated with MVD + PSR. Records were analysed retrospectively for intraoperative
findings, pain intensity scores, recurrence of pain, postoperative results and complications. Results:
In the early postoperative period, immediate pain relief was similar between the groups. The
recurrence rate 36 months after surgery in the MVD and MVD + PSR groups was 23.3 and 7.1%,
respectively. The pain-free survival time in the MVD group was 31.83 + 1.9 (95% Cl: 28.3-35.63)
months, which was shorter than the 35.14 + 1.1 (95% Cl: 32.81-37.48) months in the MVD + PSR
group at 36 months after surgery (P = 0.086). Concerning postoperative complications, one
patient had an acute subdural haemorrhage (1.7%) and another had facial paralysis (1.7%), while
hypoesthesia was experienced in 18 (31%) patients. There were no deaths in either group.
Conclusion: MVD and MVD + PSR are safe and effective procedures for classical trigeminal
neuralgia.
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Souhrn

Cil: Cilem této studie bylo zhodnotit Ucinnost mikrovaskuldrnidekomprese (MVD) s parcidlni senzorickou rhizotomif (PSR) nebo bez ni pfilécbé neuralgie
trojklanného nervu, kterd je refrakterni vici medikamentézni nebo funkeni 1é¢bé. Materidl a metody: Do studie bylo zafazeno 58 pacientd, u kterych
byla diagnostikovédna klasickd neuralgie trojklanného nervu a v letech 2010-2016 podstoupili operacni dekompresi zadni jamy lebni provedenou
stejnym chirurgem. Podle typu operace byly ve studii dve skupiny, a to s 30 (51,7 %) pacienty Ié¢enymi pomoci MVD a 28 (48,2 %) pacienty lécenymi
kombinaci MVD + PSR. Zdravotni zéznamy byly analyzovany retrospektivné z hlediska intraoperacnich nélezd, skore intenzity bolesti, rekurence
bolesti, pooperacnich vysledk a komplikaci. Vysledky: V ¢asném pooperacnim obdobi byla okamzita uleva od bolesti v obou skupindch podobna.
Podil rekurence po 36 mésicich od operace byl 23,3 % ve skupiné lécené pomoci MVD a 7,1 % ve skupiné lé¢ené kombinaci MVD + PSR. Doba prezivanf
bez bolesti po 36 mésicich od operace byla ve skupiné MVD 31,83 + 1,9 (95% Cl 28,3-35,63) mésice, coz bylo méné nez 35,14 + 1,1 (95% Cl 32,81-37,48)
mésicl ve skupiné MVD + PSR (p = 0,086). Co se tyce pooperacnich komplikaci, jeden pacient (1,7 %) mél akutni subdurdini krvaceni a u dalsiho (1,7 %)
doslo k facidIni paréze; hypestezie byla zaznamenéna u 18 (31 %) pacientl. V zaddné ze skupin nedoslo k umrti. Zdvér: MVD a MVD + PSR jsou bezpecné

a ucinné metody pri klasické neuralgii trojklanného nervu.

Introduction

Classical trigeminal neuralgia (TN) is charac-
terised by shock-like, severe, transient, repet-
itive attacks of pain in the trigeminal nerve
distribution area of the face [1,2]. The attacks
can occur spontaneously or typically, can be
provoked by talking, chewing, shaving, teeth
brushing or even a light touch [1,2]. The
disease occurs more frequently in women
and older people. The precise mechanisms
underlying TN remain unclear, but likely in-
volve vascular compression of the trigeminal
nerve at the brain stem root entry zone [3].
Pharmacotherapy is the preferred initial
management approach in TN, but in most
patients, it fails or causes adverse effects in
the long-term, which may result in a relapse.
Various minimally invasive methods includ-
ing percutaneous balloon compression, ra-
diofrequency thermal rhizotomy and glyc-
erol rhizotomy, or radiological procedures
such as gamma knife or linear accelerator,
are recommended for patients who are re-
fractory to pharmacological treatments [4,5].
If all these methods fail to control the pain,
then surgical micro-vascular decompression
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(MVD) or MVD with partial sensory rhizot-
omy (PSR) may be considered [6,7]. Recently,
several studies have reported successful re-
sults with MVD + PSR, compared to MVD
alone as the first-line surgical option for
TN [8,9]. In this study, we compared the ef-
fectiveness of MVD and MVD + PSR in 58 pa-
tients with TN with pain refractory to med-
ical, minimally invasive, and radiosurgical
treatments.

Materials and methods

The clinical records of 58 patients diagnosed
with classical TN who underwent surgical
treatment at the Adana City Training and Re-
search Hospital, Turkey from January 2010
to December 2016 were retrospectively
examined.

The diagnostic criteria for classical TN
were based on a history and clinical pres-
entation fulfilling the International Head-
ache Society criteria for classical TN [1]. The
inclusion criteria were: medical history more
than 6 months; pharmacotherapy for more
than 3 months before surgery with recur-
rence or no efficacy; at least 2 attempts with
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Fig. 1. PIacement of Teﬂon between the trigeminal nerve and vascular structure.
Obr. 1. Umisténi teflonu mezi trojklanny nerv a cévni strukturu.

minimally invasive procedures with recur-
rence or no efficacy; no history of other sur-
gical treatment; and postoperative follow-
up data available for at least 3 years. The
exclusion criteria were: pregnant or nursing
mothers; pathologies such as multiple scle-
rosis plaques, tumours and abnormalities of
the skull base; and severe liver, kidney or car-
dio-pulmonary dysfunction.

Each patient was informed of the risks and
benefits of the two surgical techniques. Be-
sides MVD, consent was obtained for PSR
in all cases. PSR was performed in addition
to MVD where there was: 1. no clear vascu-
lar contact with the trigeminal nerve root;
2. significant adhesion of the arachnoid to
the nerve roots. In total, 58 patients were in-
cluded in the study, 30 of whom underwent
MVD and 28 MVD + PSR.

The following details were available for
analysis: patients’ age, gender, pain lateral-
isation, distribution zones of the pain, pain
intensities at presentation and at the time
of the study, duration of symptoms before
our centre evaluation and before the study,
treatment modalities received, intraopera-
tive findings, side effects (facial numbness,
dysesthesia, keratitis, trigeminal motor dys-
function, haemorrhage, infarction mortality),
and neurosensory status at final evaluation.
The pain intensity was rated using the Bar-
row Neurological Institute’s (BNI) Pain Inten-
sity Scale [10]. The BNI pain intensity scoring
criteria are:

1. no pain;

2. occasional pain, not requiring medication;
3. some pain, controlled with medication;
4.some pain, not controlled with medication;
5. severe pain/no pain relief.

All patients were followed-up periodically
after surgery for at least 3 years, with the BNI
Pain Intensity Scale repeated at each visit.
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micro-scissors.

Fig. 2. Partial sensory rhizotomy on the trigeminal nerve using Fig. 3. The superior petrosal vein, trigeminal nerve and superior

Ly

cerebellar artery, which create pressure on the trigeminal nerve,

Obr. 2. Parcialni senzoricka rhizotomie trojklanného nervu po- are seen in the dissection during surgery.

moci mikronGzek.

For analysis, all patients were categorised
into three outcome categories by their BNI
Pain Intensity Scale score. BNI-I and Il were
considered an excellent outcome, BNI-III
was a good outcome and BNI-IV and V were
taken as recurrence. All procedures were
performed by the author (Y. G)) using the
technique described below.

Surgical Technique
Under general anaesthesia, patients were im-
mobilised in the sitting position on the May-
field headrest, with the head at a 15° angle
on the lesion side. A 3 X 3cm craniotomy
was performed with a standard suboccipi-
tal retro-sigmoid approach. The dura was
opened as a semilunar opening over the sig-
moid sinus. The lateral cerebello-medullary
cistern was opened to achieve cerebrospi-
nal fluid (CSF) drainage and minimal cere-
bellar retraction was performed. The arach-
noid membrane was opened from the path
from Meckel’s cave to the brain stem to
allow the mobilisation of arteries superiorly.
The trigeminal nerve was inspected for com-
pression using a microscope and an angled
endoscope (45 degrees), allowing a view of
360° to reveal the vascular structures creat-
ing pressure. After the vascular structure
creating pressure on the nerve was identi-
fied, it was reserved along the artery’s proxi-
mal and distal line. After the compressing ar-
tery was repositioned, it was kept separate
from the nerve by placing a Teflon patch be-
tween the nerves and compressing artery
(Fig. 1). Gel foam or fibrin adhesive was used
to fix the Teflon patch when required.

In patients undergoing PSR after MVD, ap-
proximately one-third of the inferolateral
part of the sensory branch of the trigeminal

Obr. 3. BEéhem operace je na fezu vidét vena petrosa superior, troj-
klanny nerv a arteria cerebelli superior, kterd tlaci na trojklanny nerv.

Tab. 1. General characteristics of the patients with classical trigeminal neuralgia be-
tween the MVD and MVD + PSR groups.

MVD  MVD+PSR  Total P
(N=30) (N=28) (N=58)

number of patients 30(12/18) 28(14/14) 58(26/32)  0.448°

(M/F)
age at surgery 542461 518+55 530+58 0122
(years)
duration of 6-36 6-48 6-48
symptoms (months)
right 17 16 33 0.971¢
Iaterqhsatlon left 13 1 5
of pain
bilateral 0 0 0
V1 1 0 1 0.624¢
V2 7 10 17
V3 5 5 10
d|vwspn V12 0 0 0
of pain
V1,3 0 0
V1,23 3 1 4}
V2,3 12 14 26
carbamazepine 25 27 52 0.1952
oxcarbamazepine 6 2 8 0.256°
pregabalin 1 3 4 0.344°
previous treatment  alcohol or glycerin 13 12 25 0.971¢
injection
radiofrequency 15 16 3] 0.589¢
treatment
gamma knife 1 3 4 0.344°

Fisher's Exact test; ® Student’s t-test; Chi-Squared test

means are given + standard deviation of the means

F - female; M — male; MVD — micro-vascular decompression; N — number; PSR - partial sensory
rhizotomy; V1 — ophthalmic division of trigeminal nerve; V2 — maxillary division of trigeminal
nerve; V3 — mandibular division of trigeminal nerve,
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Tab. 2. Responsible artery and abnormal findings in surgery.

*chi-squared test

sal vein

MVD MVD + PSR Total p
responsible artery 29 (96.7%) 25 (89.3%) 54 (93.1%) 0.344
SCA 16 (53.3%) 14 (50.0%) 30 (51.7%) 1.000
AICA 7 (23.3%) 6 (21.4%) 13 (22.4%) 0.863*
SCA-AICA 1(3.3%) 0 (0.0%) 1(1.7%) 1.000
SCA-SPV 0 (0.0%) 2 (7.1%) 2 (3.4%) 0.229
SPV 4(13.3%) 4 (14.3%) 8(13.8%) 1.000
arachnoid adhesion 1(3.3%) 3(10.7%) 4 (6.9%) 0.344

AICA —anterior inferior cerebellar artery; BA — basilar artery; MVD — micro-vascular decompres-
sion; PSR — partial sensory rhizotomy; SCA — superior cerebellar artery; SPV — superior petro-

Tab. 3. Pain assessment of the patients after surgery.

Time Point MVD group (N=30) MVD + PSR group (N = 28)
BNI-I-Ill BNI-IV+V ~ BNI-I-lll BNI-IV+V P
immediately after surgery 29 (96.7%) 1(3.3%) 28 (100%) 0 (0%) 1.000
first year after surgery 26 (86.7%)  4(13.3%) 27 (96.4%) 13.6%) 0354
third year after surgery 23(76.7%)  7(233%) 26 (92.9%) 2(71%) 0147
BNI - Barrow Neurological Institute’s Pain Intensity Scale; BNI-I-Ill - no recurrence; BNI-IV +V —

recurrence; MVD — micro-vascular decompression; PSR — partial sensory rhizotomy

nerve was cut with micro-scissors at a dis-
tance of 2-5mm from the pons exit without
coagulation (Fig. 2).

Statistical Analysis

SPSS 21.0 software (IBM, Armonk, NY, USA) was
used to conduct the data analysis. The quali-
tative variables are presented as frequency
and percentage distribution and the quantita-
tive variables are presented as mean + stand-
ard deviation or range of minimum to maxi-
mum values. The Student’s t-test was used for
comparing means of age. Chi-square analysis
or Fisher's exact test was applied to the cate-
gorical data. The Kaplan-Meier test was used
to draw relapse-free survival curves and the
Log-Rank test was used to compare relapse-
free survival time. P < 0.05 was considered as
statistically significant.

Results

Micro-vascular decompression was per-
formed in 30 (51.7%) cases and MVD + PSR
was performed in 28 (48.2%) cases. The
mean age was 53 + 5.8 years and 32 (55.1%)
patients were female. As shown in Tab. T,
gender, age, duration of disease, pain dis-

tribution and pain lateralisation were simi-
lar between the two groups. All of the 58 pa-
tients had previously received at least one
type of pharmaceutical management of TN
and 31 (53.4%) patients had previously been
treated with radiofrequency, 12 (20.6%) with
alcohol or glycerol injection, and 4 (6%) with
a gamma knife. The pain distributions were
maxillary in 17 (29.3%) patients, mandibular
in 10 (17.2%) patients, and both mandibular
and maxillary in 26 (44.8%) patients. In both
groups, the pain was slightly more often on
the right side; the MVD group had 56.6%
(17/30) and the MVD + PSR group had 57.1%
(16/28).

During the exploration of the trigemi-
nal nerve, the cause of neuralgia was deter-
mined to be vascular pressure in 54 (93.2%)
patients and due to arachnoid adherence
in 4 (6.8%) patients. The vascular structure,
most often creating pressure, was the su-
perior cerebellar artery (Fig. 3). The superior
petrosal vein exerted pressure in 8 (13.7%)
patients (Tab. 2).

In the early postoperative period, the Bar-
row score of 29 in 30 patients (96.6%) in the
MVD group was grade |, while one patient

was grade V. In the MVD + PSR group, 27 pa-
tients (96.4%) had a Barrow score of grade |,
while one patient had a score of grade Il. In
the early postoperative period, there was no
significant difference in the BNI pain inten-
sity score between the two groups. At the
end of the 3 year, the number of patients
with Barrow score grade | was 24 (85.7 %) for
the MVD + PSR group and 20 (66.6%) for the
MVD group (P =0.127). At the end of the first-
-year follow-up, the proportion of patients
with an excellent outcome in the MVD + PSR
group (96.4%) was higher compared to the
MVD group (86.6%) (P = 0.354). All patients
were followed-up for 36-months. At 12 and
36 months after surgery, the recurrence rates
in the MVD group were 13.3 % and 23.3%, re-
spectively and in the MVD + PSR group were
3.6 and 7.1%, respectively (both P > 0.05)
(Tab. 3, Fig. 4). At 36 months after surgery,
the recurrence rate in the MVD group was
higher than that of the MVD + PSR group,
but the difference was not statistically signif-
icant (P = 0.147). The pain-free survival time
in the MVD group was 31.83 + 1.9 (95% Cl:
28.3-35.63) months, which was shorter than
the 35.14 + 1.1 (95% Cl: 32.81-37.48) months
in the MVD + PSR group at 36 months after
surgery (P = 0.086).

No patient died during our study. In our
series, pneumocephalus of varying degrees
was observed in patients depending on the
sitting position, but it resolved within the
first 7 days. As a severe complication, acute
subdural haemorrhage of the spinning
type developed in one patient, who was
treated conservatively. Temporal vertigo at-
tacks were observed in 3 (5.1%) patients. Hy-
poesthesia or topognosis was experienced
around the mouth or on the face in 2 (6.6%)
patients after MVD and in 12 (42.8%) patients
who underwent MVD + PSR. Significant relief
was achieved with medical treatment. Facial
paralysis (Brackman-Hause 3) developed in
one patient in the MVD + PSR group; how-
ever, it recovered after 3 months. CSF leak-
age occurred in another patient and was
treated with lumbar drainage.

Discussion

Several studies reported the efficiency of
PSR in reducing recurrence in patients with
TN undergoing posterior fossa cranioto-
mies [6,9,11]. Adding the PSR procedure to
MVD surgery complicates the operation, rais-
ing the concern that the combination will re-
sultin increased early morbidity and compli-
cations. Other studies compared outcomes
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of the combined procedure with isolated
MVD surgery to evaluate the risks and ben-
efits [6]. In a study of 252 patients, Beder-
son et al reported more favourable out-
comes with MVD + PSR compared to MVD
or PSR alone [12]. Recently, Zhang et al re-
ported better pain control with MVD + PSR
surgery than MVD alone [6]. In our study, we
performed MVD + PSR on 28 patients, irre-
spective of vascular compression. PSR was
focused on one-third of the inferolateral
portion of the trigeminal nerve closest to
the pons. The Barrow score was | in 96.4%
of patients in the early postoperative pe-
riod, 89.2% at the end of the first year, and
85.7% at the end of the third year. In the pre-
sent study, the average recurrence rate in
patients with MVD + PSR surgery was about
2.3% annually.

Micro-vascular decompression is still the
gold standard in TN treatment. Jannetta,
a leading surgeon using MVD in the surgical
treatment of TN, reported that this proce-
dure protected the nerves, provided imme-
diate relief in most cases (90%), and avoided
recurrence of pain for up to 1 year [13]. In
a series of 1,204 cases followed-up for an av-
erage of 6.2 years, Barker et al reported the
pain-free rate to be 70% without the need
for any medications [14]. Zhang et al re-
ported that pain was eliminated in 128 out
of 137 patients (90.1%) who underwent
MVD and there was no change in 5 patients.
Pain was not reported in 74 out of 82 cases
(90.2%) at the 2-year follow-up period [6].
In our series, immediate pain relief was
achieved in 96.6% of the patients in the MVD
group. However, the proportion of patients
who were completely pain-free at the end of
the third year dropped to 66.6%.

The recurrence of TN symptoms remains
a challenge for neurosurgeons. There are
studies reporting recurrence rates ranging
from 25 to 37% [13-16]. The highest recur-
rence rate in the literature was reported by
Revuelta-Gutierrez et al, who observed a re-
currence rate of 14.8% during the first 3 years
and 43.2% after the fourth year [17]. In the
present study, the average recurrence rate in
patients after MVD surgery was about 7.6%
annually. Some studies attempted to un-
cover the cause of recurrences seen after
MVD. Chen et al found that Teflon granulo-
mas caused the recurrence in 50% of cases,
new arterial loops in 30%, and venous com-
pression in 10%. No pathology was found
in 10% of patients [18]. Kureshiet et al re-
ported new incidences of vascular pressure

100 1
|
|
80 — I
60 —
40 —
20 —
= MVD + PSR
= MVD
0 | I I I I |
6 12 18 24 30 36
time after surgery (months)

Fig. 4. Kaplan-Meier curves for pain-free survival after posterior fossa exploration.
MVD — micro-vascular decompression; PSR — partial sensory rhizotomy
Obr. 4. Kaplan-Meierovy krivky pro prezivani bez bolesti po prizkumu zadni jamy

lebni.

MVD — mikrovaskularni dekomprese; PSR — parciadlni senzoricka rhizotomie

in 30% of 23 patients that needed to be re-
explored [19]. Although Ugwuanyi et al ob-
served arachnoid adherences in 83.3% of
the cases, recurrence was found to be due
to new vascular loops, arachnoid cysts, and
veins [20]. Upon re-exploration of 51 pa-
tients with recurrence, Jannetta et al found
new vascular loops in 42 cases [21]. Although
TN is rarely caused by vascular structures
formed by veins when it does occur, the re-
currence rates are higher [6]. In one study of
MVD performed in 393 patients with TN due
to pressure caused by veins, the recurrence
rate was reported to be 31%. New veins
were found to have developed around the
trigeminal root [22].

In PSR, the transmission ducts on the
trigeminal nerve or demyelinated zones on
the trigeminal root are more severely dam-
aged than in MVD and the procedure is
more complex than simple neural decom-
pression [6]. The low efficacy of MVD may be
due to a change in the function of ganglion
neurons by decompression alone without

causing damage to the ganglion or trigemi-
nal root. However, Baechli and Gratzi stated
that the authorities who preferred PSR could
not base this on any scientific evidence [23].

Partial sensory rhizotomy involves cutting
the infero-caudal-lateral part of the trigem-
inal nerve using different techniques. A re-
view of the literature suggests that PSR sig-
nificantly alleviates pain in patients with
partial sensory losses only on the face or on
the side of the mouth. Bederson et al recom-
mend PSR to be performed by cutting up to
two-thirds of the inferior half of the sensory
branch as close as possible to the brain stem
in most of the cases in which MVD will be
performed for TN without vascular touch or
deformities in the nerve [12]. Klun et al rec-
ommend cutting one-third of the major por-
tion of the nerve close to the brain stem [11].
Zhang et al, in their series of 210 cases, per-
formed MVD + PSR in 68 patients [6]. When
applying PSR, they cut the sensory branch of
the trigeminal nerve with scissors as close
as possible to the brain stem, one-third and
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one-fifth of the area without coagulation.
They reported failure in only one patient in
the early period.

The complications emerging after surgical
treatment of TN include corneal reflex loss,
masseter muscle paralysis or weakness, an-
aesthesia dolorosa, keratitis, third and sixth
nerve lesion, and postoperative CSF leak-
age [6,9,12,24]. Cerebellar injury, hearing loss,
and facial paralysis may also occur. Wei et
al reported permanent cranial nerve dam-
age in 4.7% of cases [15]. The death rates re-
ported in the literature vary between 0.2-
1.2% [6,13,24-26]. The cause of death is
generally related to cerebellar or brain stem
infarction. Facial hypoesthesia or numbness
was more frequently reported in combined
MVD + PSR surgery than MVD alone [6,25].
Zhang et al found that these complications
occurred in 1.3% of patients in the MVD
group and 33.8% of patients in the MVD + PSR
group [6]. Similarly, we found a higher per-
centage of patients with hypoesthesia after
surgery in the MVD + PSR group than in the
MVD group. In the study performed by Dani-
yal et al, quality of life and postsurgical compli-
cations were compared at the end of the fifth
year in TN patients treated with MVD or PSR.
They stated that although complications such
as burning, pain, and paraesthesia were more
common in PSR, they did not affect the qual-
ity of life score [27].

There are some limitations of this study.
First, it is a retrospective analysis. Second,
the study had a relatively small sample
size. Larger series with long-term follow-up
are needed to confirm the effectiveness of
the MVD + PSR approach and to establish
whether MVD + PSR is a suitable alternative
for selected patients who require surgery.

Conclusion

Our results showed that MVD and MVD + PSR
are effective in the surgical treatment of clas-
sical TN. Compared to MVD, the MVD + PSR
procedure had a lower rate of pain recur-
rence and a longer pain-free survival time
during the 3-year follow-up. However, this
difference was not statistically significant.
Our sample size was too small for us to con-
duct a precise analysis, so more comprehen-
sive and precise research is needed.
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