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Abstract: Objective: To assess the effectiveness of susceptibility-weighted imaging (SWI) in displaying the superior
petrosal vein complex (SPVC) and the role of venous three-dimensional (3D) reconstruction in visualizing the ana-
tomical relationship in patients with trigeminal neuralgia (TN). Methods: A total of 30 patients with primary TN who
received treatment between September 2019 and December 2020 were enrolled prospectively in this study. All
patients were examined with fast imaging employing steady-state acquisition (Fiesta), three-dimensional time of
flight (3D-TOF) and SWI by the same technician. Image analysis was performed by 2 physicians. 3D reconstruction
of nerves, arteries, and veins was performed with 3dslicer and compared with intraoperative findings. The general
characteristics, vein description in MRI, and the composition of SPVC types were also compared. Results: The dis-
play effect of SPVC in SWI was significantly better than that in Fiesta and 3D-TOF (P < 0.05). The display effect of
phase images was found to be superior to magnitude images (P < 0.05). The superior petrosal vein, pontotrigeminal
vein, transverse pontine vein, and vein of the cerebellopontine fissure were clearly displayed in SWI. The anatomical
relationship between SPVC and trigeminal nerve shown by 3D reconstruction of the vein was consistent with the
findings observed during the operation. Conclusion: The SPVC can be clearly displayed by SWI. 3D reconstruction of
the vein can accurately display the anatomical relationship between the trigeminal nerve and SPVC.

Keywords: Trigeminal neuralgia, superior petrosal vein complex, three-dimensional reconstruction, preoperative
evaluation

Introduction interferes with the surgical approach during

MVD [6]. The veins on the surface of the pons

Trigeminal neuralgia (TN) is a common disorder
of the cranial nerve that is characterized by
recurrent severe pain in the area of the trigemi-
nal nerve distribution [1]. Microvascular decom-
pression (MVD) is a well-accepted treatment
method for TN [2]. While arterial compression
is commonly recognized as the primary cause
of TN, compression caused by the superior
petrosal vein complex (SPVC) has also been
widely observed during surgical interventions
[3, 4]. Patients with TN who undergo MVD for
venous compression tend to have a significant-
ly lower cure rate and a higher recurrence rate
compared to those without venous compres-
sion [5]. The superior petrosal vein (SPV) often

are more likely to compress the trigeminal
nerve [7]. It is of critical importance to under-
stand the structure of the vein around the tri-
geminal nerve so as to improve the curative
efficacy of MVD. However, there is no detailed
description of the SPVC based on magnetic res-
onance imaging (MRI).

Susceptibility-weighted imaging (SWI) is a tech-
nique that utilizes different magnetic suscepti-
bility of tissues [8]. It is a high-resolution gradi-
ent echo sequence with three-dimensional (3D)
acquisition and complete flow compensation
[9]. SWI can display 100 um venules and is
widely used in the study of intracranial veins


http://www.ajtr.org

Susceptibility-weighted imaging in microvascular decompression

Table 1. Sequence parameters of MRI scanning

ltems SWI Fiesta TOF
TR (ms) 37.8 3.78 11
TE (ms) 24.05 1.8 2.5
FOV (cm) 34.2x24 31.4x22 36.3x18
Slice thickness (mm) 0.8 0.8 0.7
Flip-angle (°) 15 55 15
AQM 256/320 192/160 256/192
THK 1.60 1.6 1.4

MRI, magnetic resonance imaging; TR, repetition time; TE,
echo time; FOV, field of view; AQM, advanced quantitative
metric; THK, thickness.

Table 2. Comparison of sensitivity of SPV in
different display methods

ltems X2 p values
TOF vs. Fiesta™ 32.03 < 0.005
Fiesta vs. Magnitude” 27.04 < 0.005
Fiesta vs. Phase” 27.04 < 0.005
Phase™ vs. Magnitude 7.314 <0.01
TOF vs. Phase” 59 <0.005
TOF vs. Magnitude” 59 <0.005

“has higher sensitivity in the comparison of SPV develop-
ment rates between them. “*has higher sensitivity in

the comparison of SPV definition between them. SPV,
superior petrosal vein; Fiesta, fast imaging employing
steady-state acquisition; 3D-TOF, three-dimensional time
of flight.

[10]. In this study, we compared the display
rates of the SPV with its tributaries using SWI
phase, SWI magnitude, fast imaging employing
steady-state acquisition (Fiesta), and three-
dimensional time of flight (3D-TOF) images.
Moreover, we analyzed the types of SPVC and
utilized a 3dslicer to reconstruct the nerves,
arteries, and veins. Then, we compared these
reconstructions with the intraoperative findings
to assess their accuracy and consistency.

Subjects and methods
Subjects

The study was approved by the Ethics Com-
mittee of the Affiliated Hospital of Hebei
University, and written informed consent was
obtained from all participants. A total of 30
patients with TN who underwent MVD between
September 2019 and December 2020 were
included prospectively in this study. Inclusion
criteria: (1) patients who aged over 18 years
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Figure 1. The display rate of each vein in TOF, Fiesta,
Magnitude and Phase. Fiesta, fast imaging employ-
ing steady-state acquisition; 3D-TOF, three-dimen-
sional time of flight.

old; (2) patients who met the diagnostic criteria
of TN [11]; (3) patients who had not received
surgical treatment for trigeminal nerve lesions
or craniotomy. Exclusion criteria: (1) patients
who had cardiovascular or cerebrovascular dis-
eases such as intracranial aneurysms, or cere-
bral and craniofacial arteriovenous malforma-
tions; (2) patients who had cognitive impair-
ment; (3) patients who were not suitable for
surgery due to severe diseases.

MRI scan

All patients underwent imaging examinations
using fast imaging employing steady-state
acquisition (Fiesta), 3D-TOF-MRA, and SWI,
performed by the same trained technician. A
GE Discovery MR 750 3.0T scanner (Milwaukee,
WI, USA) was used. The patients were posi-
tioned in the standard anatomic supine posi-
tion on the MRI table, with an 8-channel phased
array head coil placed on the head. The scan-
ning plane was parallel to the anterior-posterior
joint plane to ensure symmetry of the anato-
mic structure. The sequence parameters are
detailed in Table 1. Volume viewer software
was used for image post-processing.

Vein description

The MRI images of all subjects were analyzed
independently by two neurosurgeons. The SPV,
pontotrigeminal vein (PTv), transverse pontine
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Table 3. Comparison of display rate of each vein in TOF, Fiesta, magnitude and phase

Quiality of the vein depiction

Iltems Not identified Identified Identified clearly X2 P values
N % N % N %
SPV Fiesta 42 70.00 13 21.67 5 8.33 227533 <0.001
Magnitude 0 .00 34 56.67 26 43.33
Phase 0 .00 9 15.00 51 85.00
TOF 59 98.33 1 1.67 0 0.00
PTv Fiesta 59 98.33 1 1.67 0 0.00 241.108 < 0.001
Magnitude 2 3.33 21 35.00 37 61.67
Phase 1 1.67 7 11.67 52 86.67
TOF 60 100.00 0.00 0 0.00
TPv Fiesta 60 100.00 0 0.00 0 .00 231.301 < 0.001
Magnitude 12 20.00 29 48.33 19 31.67
Phase 2 3.33 11 18.33 47 78.33
TOF 60 100.00 0 0.00 0 0.00
v.CPF Fiesta 57 95.00 2 3.33 1 1.67 160.552 < 0.001
Magnitude 16 26.67 24 40.00 20 33.33
Phase 11 18.33 10 16.67 39 65.00
TOF 59 98.33 1 1.67 0 .00
v.MCP Fiesta 57 95.00 2 3.33 1 1.67 64.623 <0.001
Magnitude 35 58.33 12 20.00 13 21.67
Phase 31 51.67 7 11.67 22 36.67
TOF 59 98.33 1 1.67 0 .00

SPVC, superior petrosal vein complex; SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, transverse pontine vein;
v.CPF, vein of the cerebellopontine fissure; v.MCP, vein of the middle cerebellar peduncle; Fiesta, fast imaging employing

steady-state acquisition; 3D-TOF, three-dimensional time of flight.

vein (TPv), vein of the cerebellopontine fissure
(v.CPF), and vein of the middle cerebellar
peduncle (v.MCP) were identified in SWI phase,
SWI magnitude, Fiesta, and TOF-MRA images.
We described SPVC based on the SWI phase
and SWI magnitude images. The description
contained the number of SPVs, the composi-
tion of SPVC, and the type of SPV discharged
into the sensory processing sensitivity (SPS).

Neuroarteriovenous reconstruction

Medical digital imaging and communication
(DICOM) of all subjects were imported into
3dslicer software (3dslicer 4.11), preoperative-
ly. 3D reconstruction of the brainstem, cranial
nerve, artery, and SPVC was performed by the
same senior neurosurgery attending physician.

Operative technique

All procedures were performed via the retrosig-
moid approach by the same chief neurosur-
geon. The trigeminal nerve and peripheral ves-
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sels were exposed. The SPVC was carefully
observed in operation. We observed the ana-
tomical relationship between the trigeminal
nerve and SPVC from different angles. Teflon
was filled between trigeminal nerve and the
offending vessel to suture the dura mater. We
considered the intraoperative findings as the
definitive criterion for determining the relation-
ship between the vein and trigeminal nerve.

Outcome indexes

The general characteristics, vein description in
MRI, and the composition of SPVC types were
compared.

Statistical analysis

All statistical analyses were performed using
IBM SPSS Statistics for Windows (version 24.0;
IBM Corp). The comparison of the performanc-
es of different imaging methods was carried
out by the 3-dimensional paired chi-squared
test. The measurement data were compared by
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Table 4. Comparison of standardized residuals in TOF, Fiesta, magnitude and phase after adjustment

by post hoc testing

Quiality of the vein depiction

Iltems - — — — Cramer’s V P values
Not identified Identified Identified clearly

SPV TOF 10.2 -4.6 -6.4 0.688 <0.001
Fiesta 51 -4 -4.9
Magnitude -7.6 6.9 1.7
Phase -7.6 -1.8 9.6

PTv TOF 8.8 -3.3 -6.9 0.712 <0.001
Fiesta 8.5 2.9 -6.9
Magnitude -8.5 6.3 4.6
Phase -8.8 -1 9.2

TPv TOF 8.0 -4.0 -5.5 0.694 <0.001
Fiesta 8.0 -4.0 -5.5
Magnitude -6.5 7.6 8
Phase 9.5 4 10.2

v.CPF TOF 71 -3.4 -5.2 0.578 <0.001
Fiesta 6.5 -3.0 -4.8
Magnitude -6.0 6.1 1.7
Phase -7.5 3 8.3

v.MCP  TOF 4.7 2.3 -3.8 0.367 <0.001
Fiesta 4.0 -1.8 -3.3
Magnitude -3.7 3.4 1.7
Phase -5.0 .8 5.4

SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, transverse pontine vein; v.CPF, vein of the cerebellopontine fissure;
v.MCP, vein of the middle cerebellar peduncle; Fiesta, fast imaging employing steady-state acquisition; 3D-TOF, three-dimen-

sional time of flight.

t-test. The categorical data of the patients were
assessed by chi-square tests. P < 0.05 was
considered statistically significant (two-sided).

Results
General characteristics

Among the 30 patients with TN, there were 15
males and 15 females, with an average age of
(45.3 £ 10.27) years old. Their average medical
history was (7.1 + 5.2) years. There were 12
patients with pain involving one branch and 18
patients with pain involving two or three branch-
es of the trigeminal nerve. Moreover, there
were 13 patients with pain on the right side,
and 17 on the left side.

SPV was found in all patients during surgery.
The sensitivity of TOF, Fiesta, Magnitude and
Phase to SPV display was compared (Table 2).
Compared with TOF, Phase and Magnitude
imaging techniques demonstrated higher sen-
sitivity (1.67% vs. 100%, P < 0.005). Compared
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with Fiesta, Phase and Magnitude exhibited
higher sensitivity (30% vs. 100%, P < 0.005).
We compared the clarity of SPV display between
Phase and Magnitude, and the results showed
that Phase exhibited higher sensitivity than
Magnitude (43.3% vs. 85%, P < 0.01).

Vein description in MRI

There were significant differences in the display
rate of the SPVC veins on MRI, with the display
effect of veins classified into three grades: not
identified, identified, and clearly identified. The
display rate was calculated by summing the
proportions of clearly identified and identified
veins. The display rate of the SPV was 100% in
both magnitude and phase images but was
only 30% in the Fiesta images. The SPV was
recognized during TOF angiography. The display
rate of the PTv was 96.67% and 98.33% in the
magnitude and phase images, respectively.
However, the PTv was not recognized in Fiesta
images and during TOF angiography. The dis-
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Table 5. Comparison of displaying rate of SPv, PTv, TPy, v.CPF and v.MCP in different display methods

Quality of the vein depiction

Iltems Not identified Identified Identified clearly X2 P values
N % N % N %
Fiesta SPV 42 70.00 13 21.67 5 8.33 47.694 <0.001
PTv 59 98.33 1 1.67 0 .00
TPv 60 100.00 0 .00 0 .00
v.CPF 57 95.00 2 3.33 1 1.67
v.MCP 57 95.00 2 3.33 1 1.67
Magnitude SPV 0 .00 34 56.67 26 43.33 86.239 <0.001
PTv 2 3.33 21  35.00 37 61.67
TPv 12 20.00 29 48.33 19 31.67
v.CPF 16 26.67 24 40.00 20 33.33
v.MCP 35 58.33 12 20.00 13 21.67
Phase SPV 0 .00 9 15.00 51 85.00 91.801 <0.001
PTv 1 1.67 11.67 52 86.67
TPv 2 3.33 11 18.33 47 78.33
v.CPF 11 18.33 10 16.67 39 65.00
v.MCP 31 51.67 7 11.67 22 36.67
TOF SPV 59 98.33 1 1.67 0 .00 2.020 0.732
PTv 60 100.00 0 .00 0 .00
TPv 60 100.00 0 .00 0 .00
v.CPF 59 98.33 1 1.67 0 .00
v.MCP 59 98.33 1 1.67 0 .00

SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, transverse pontine vein; v.CPF, vein of the cerebellopontine fissure;
v.MCP, vein of the middle cerebellar peduncle; Fiesta, fast imaging employing steady-state acquisition; 3D-TOF, three-dimen-

sional time of flight.

play rate of the TPv in the magnitude and
phase images was 80% and 96.67%, respec-
tively. Nevertheless, the TPv was not recog-
nized in the Fiesta images and during TOF angi-
ography. The display rate of v.CPF in the mag-
nitude and phase images was 73.33% and
81.67%, respectively. Occasionally, the cister-
nal segment of the v.CPF was detected in Fiesta
and TOF images. The display rate of the v.MCP
in the magnitude and phase images was
41.67% and 48.33%, respectively. In some
cases, the cisternal segment of the v.MCP was
detected in Fiesta and TOF images (Figure 1).
The display rates of each vein within the SPVC
were notably different in the TOF, Fiesta, SWI
magnitude, and SWI phase images (Table 3).

The absolute values of standardized residuals
of the quality of vein depiction in the phase
images of the SPVC were 9.6, 9.2, 10.2, 8.3,
and 5.4. Therefore, the phase images clearly
showed the venous branches of the SPVC
(Table 4). The quality of the venous depiction
had a significant difference from the develop-
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ment method. Compared with Fiesta and TOF
images, phase images had a better description
quality for the SPVC. Although phase images
clearly displayed the SPV, PTv, TPv, and v.CPF,
the v.MCP had a low display probability.

There was a correlation between vein types and
the quality of vein depiction in Fiesta, magni-
tude, and phase images (Table 5). Moreover,
the correlation between magnitude images and
vein types was the strongest, while that in the
Fiesta images was the weakest (Table 6). This
finding showed that while magnitude images
provided clear visualization of the veins, they
were susceptible to interference from the ana-
tomic position of the vein, resulting in signifi-
cant variability in image quality among different
veins. Phase images demonstrated clear visu-
alization of each vein and were less susceptible
to interference from the anatomic position of
the vein. The adjusted standardized residuals
of the undeveloped rate of the v.MCP in the
magnitude and phase images were 7.7 and 8.9,
respectively. Compared with other veins in the
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Table 6. Comparison of standardized residuals of SPV, PTv, TPv, v.CPF and v.MCP in different develop-

ing methods after post hoc testing

Quality of the vein depiction

Iltems - — — — Cramer’s V P values
Not identified Identified Identified clearly
TOF SPV -0.6 0.6 0.0 0.082 0.732
PTv 0.9 -0.9 0.0
TPv 0.9 -0.9 0.0
v.CPF 0-.6 0.6 0.0
v.MCP -0.6 0.6 0.0
Fiesta SPV -6.8 5.7 3.4 0.282 <0.001
PTv 2.1 -1.6 -1.3
TPv 2.6 2.2 -1.3
v.CPF 1.0 -1.0 -0.4
v.MCP 1.0 -1.0 -0.4
Magnitude SPV -4.6 2.9 0.9 0.694 <0.001
PTv -3.9 -0.9 4.2
TPv -0.4 1.5 -1.2
v.CPF 1.1 0.0 -0.9
v.MCP 7.7 -3.5 -3.0
Phase SPV -3.6 0.1 2.8 0.578 <0.001
PTv -3.2 -0.7 3.1
TPv -2.8 0.9 15
v.CPF 0.8 0.5 -1.0
v.MCP 8.9 -0.7 -6.4

SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, transverse pontine vein; v.CPF, vein of the cerebellopontine fissure;
v.MCP, vein of the middle cerebellar peduncle; Fiesta, fast imaging employing steady-state acquisition; 3D-TOF, three-dimen-

sional time of flight.

SPVC, the MCP had a lower development rate
and image quality. Fiesta images showed part
of the SPV, but they did not identify the branch-
es (Figure 2).

The vein description

Among 60 sides of the SPVC in all 30 patients,
one SPV was identified on 56 sides, while two
SPVs were observed on four sides. We did not
identify patients with three SPVs (Figure 3).
According to Basamh et al., the drainage types
of the SPV were classified into three categories
based on the location of SPV flow into the SPS,
including type | (lateral drainage), type Il (inter-
mediate drainage) and type lll (medial drain-
age). There were 64 SPVs on 60 sides of the 30
patients, including 2 type | veins, 9 type Il veins,
and 53 type lll veins (Figure 4).

Composition of SPVC types

There were 17 SPVC types in 30 patients. The
three most common types were PTv+TPv+v.
CPF, PTv+v.CPF+v.MCP and PTv+TPv (Table 7).
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The impact of SPVC on surgery was classified
into the following 3 categories: 1. disturbed,
which referred to the exposure of the trigeminal
nerve and REZ area by vein interference, requir-
ing free displacement of the vein to fully display
the trigeminal nerve and REZ area; 2. com-
pressed, while referred to compression of the
trigeminal nerve and REZ area by the vein alone
or together with the artery; and 3. non-dis-
turbed, which meant that the trigeminal nerve
and REZ area were clearly displayed without
treatment of the vein. The images of 3D recon-
struction showed that the SPVC did not inter-
fere with the MVD in 25 cases. The SPVC
branches of 3 patients interfered with the oper-
ative field. The SPV and TPv were identified as
the offending vein in one case each. The coinci-
dence rate of 3D reconstruction results and
intraoperative exploration results was 100%
(Table 8; Figure 5).

Discussion

At present, some scholars have used SWI to
explain the venous network around the brain

Am J Transl Res 2023;15(5):3267-3278



Susceptibility-weighted imaging in microvascular decompression

Figure 2. The display effect of SPVC in SWI was better than that in Fiesta and TOF. SWI, susceptibility-weighted imag-
ing; SPVC, superior petrosal vein complex; 3D-TOF, three-dimensional time of flight; Fiesta, fast imaging employing
steady-state acquisition; SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, transverse pontine vein; v.CPF,
a vein of the cerebellopontine fissure; v.MCP, a vein of the middle cerebellar peduncle.
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Figure 3. The imaging of the patients with SPV. A. A patient with one single SPV on the right side, whose branches
included PTv, v.CPF and v.MCP. B. A patient with two SPVs on the left side. The first SPV has only one branch of PTv.
The second SPV is composed of TPv and v.CPF. SPV, superior petrosal vein; PTv, pontotrigeminal vein; TPy, trans-
verse pontine vein; v.CPF, a vein of the cerebellopontine fissure; v.MCP, a vein of the middle cerebellar peduncle.

stem [12]. However, due to the special anatom-
ic position of the SPVC, the SWI images were
affected by the tail shadow of the bone signal.
The display rate was still low, and interference
from arteries further affected the visibility of
the veins on SWI images. Therefore, the vein
position information can be lost during SWI
compression imaging. In the past, the impor-
tance of SWI magnitude and phase images may
have been overlooked. These two types of
images not only contain vein position informa-
tion but also enable identification of the SPV
and its branches in phase images. They have a
high display rate and high definition for PTv and
TPv. Clear visualization of these two veins is
very important. PTv injury has been associated
with a potential risk of midbrain hemorrhage
[13]. TPv is the most common offending vein [7,
14]. In the current study, the display rate of the
MCP was still low. However, there are few
reports on the involvement of MCP in the cra-
nial nerve and its interference with the opera-
tive field. In the current study, the majority of
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the patients had one SPV, and drainage pattern
of the SPV was type lll, which differs from the
findings of previous studies and requires confir-
mation based on a large number of cases.

At present, many anatomic and intraoperative
studies have described the composition of
SPVC in detail [15-17]. We described 17 types
of venous combinations, and there are no other
studies that have provided similar descriptions.
The PTv and TPv are the most common primary
branches of the SPVC, and the MCP is the most
common secondary branch. When the SPV is
not involved in the formation of the SPVC, the
SPV often anastomoses with the basilar and
Galen veins. Although the TPv rarely extends to
the contralateral side, the TPv is often anasto-
mosed with the longitudinal vein anterior to the
pons. The v.CPF often anastomoses with the
vPon., Med., Sulc and inferior petrosal vein.
These different types of veins and types of
communication between veins is likely to play
a key role on the outcomes of SPV amputation.

Am J Transl Res 2023;15(5):3267-3278
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Figure 4. Type of SPV drainage into the SPS. A. Type | drainage of the SPV into the SPS; B. Type Il drainage of the SPV
into the SPS; C. Type Il drainage of the SPV into the SPS. 1: Internal auditory canal; 2: Superior margin of internal
auditory canal; 3: Inferior margin of trigeminal nerve; 4: Superior margin of trigeminal nerve. SPV, superior petrosal
vein; SPS, sensory processing sensitivity.

Simplifying the classification and aligning it
with surgical techniques will be a focus of fur-
ther research in our center.

Currently, some scholars have summarized the
surgical effect of TN caused by venous com-
pression [3, 4]. The proportion of venous com-
pression in the current study was 6.67%, which
is consistent with a previous study. The SPV
interfered with the operative field in 54% of the
patients [7]. There is ongoing debate regarding
whether the vein directly compresses the tri-
geminal nerve and whether the vein that inter-
feres with the surgical approach can be safely
cut off. Many studies have reported conflicting
results on this topic. Some scholars have sug-
gested that surgical removal of the SPV does
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not significantly impact patients, while others
have argued that such intervention can result
in severe consequences [14, 18-25]. These
controversies highlight the importance of the
preoperative evaluation of the SPVC.

Although the effect of 3D reconstruction on
identifying the responsible artery of TN has
been confirmed, there are few studies on the
relationship between the SPVC and trigeminal
nerve position. A small number of studies have
investigated the relationship between the SPV
and trigeminal nerve by 3D reconstruction, but
all of the studies used the vascular flow void
effect in T2 or Fiesta images to determine the
location of the SPV cistern segment [26]. The
results of our study showed that the phase

Am J Transl Res 2023;15(5):3267-3278



Susceptibility-weighted imaging in microvascular decompression

Table 7. The types of branches of superior
petrosal vein

Types Amount
PTV+TPV+v.CPF 16
TPV+MCP+v.CPF

PTV

(TPV-MCP)+v.CPF
PTV+v.CPF+MCP
PTV+(TPV-MCP)+v.CPF
PTV+TPV

MCP+v.CPF
PTV+(TPV-v.CPF)
PTV+(TPV-MCP)
PTV+TPV+MCP+v.CPF
PTV+MCP
PTV+v.CPF+(MCP-TPV)
TPV+v.CPF
PTV+TPV+MCP
PTV+v.CPF

TPV+MCP

Total 64

A+B+C means that A, B and C are the first-order branch-
es of SPV. D+(E-F) means that D and E are the first-
order branches of SPV, and F flows into E. SPV, superior
petrosal vein; PTv, pontotrigeminal vein; TPy, transverse
pontine vein; v.CPF, vein of the cerebellopontine fissure;
v.MCP, vein of the middle cerebellar peduncle.

R NR WONRDMOR ONDNR BN

images were superior to Fiesta images in terms
of display rate and depicting the effect of the
SPVC. The uncompressed phase images con-
tain the position information of the vein. In the
current study, 3D reconstruction of the SPVC
was performed on phase images, and the
results were consistent with the intraoperative
findings. Based on 3D reconstruction, we can
understand the types of SPVC branches and
venous communication, and identify veins
beyond the limitations of the surgical field.
Although in this study, there was no need to cut
off the SPV or its branches, we believe that the
SPV containing the TPv and v.CPF can be cut
off if necessary, as these two veins often
have abundant anastomoses. However, cau-
tion should be exercised when the PTv is the
only branch of the SPV, as cutting off the SPV
may be risky due to the usual lack of a venous
anastomosis in the SPV.

This study also has some limitations. First of
all, the sample size is too small. Secondly, the
interference of human factors on the results
was not excluded. Thirdly, we did not include
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Table 8. The coincidence rate of 3D recon-
struction and intraoperative exploration

Sex Side VR-NVR MVD-NVR
M R Offend (SPV) Offend (SPV)
F R non-disturb non-disturb
M R disturb (tributary) disturb (tributary)
M L disturb (tributary) disturb (tributary)
M R non-disturb non-disturb
F R non-disturb non-disturb
M R non-disturb non-disturb
F L non-disturb non-disturb
F R non-disturb non-disturb
F R non-disturb non-disturb
F R non-disturb non-disturb
F L non-disturb non-disturb
F L non-disturb non-disturb
M R non-disturb non-disturb
M L non-disturb non-disturb
M L non-disturb non-disturb
M R non-disturb non-disturb
M R non-disturb non-disturb
M L disturb (tributary) disturb (tributary)
M L non-disturb non-disturb
M R Offend (TPV) Offend (TPV)
M R non-disturb non-disturb
F R non-disturb non-disturb
F L non-disturb non-disturb
F R non-disturb non-disturb
F R non-disturb non-disturb
F R non-disturb non-disturb
F L non-disturb non-disturb
F L non-disturb non-disturb
M R non-disturb non-disturb

M, male; F, female; R, right; L, left. VR-NVR, Virtual Real-
ity - Network video recorder; MVD-NVR, Microwave Video
Distribution - Network video recorder; SPV, superior
petrosal vein; TPy, transverse pontine vein.

surgeon satisfaction as an evaluation index.
Future studies should increase the sample size
and reduce the bias caused by human factors.

Conclusion

In conclusion, the SPVC can be clearly dis-
played by SWI. 3D reconstruction of the vein
can accurately display the anatomical relation-
ship between the trigeminal nerve and SPVC.

Disclosure of conflict of interest

None.

Am J Transl Res 2023;15(5):3267-3278



Susceptibility-weighted imaging in microvascular decompression

Figure 5. Imaging of 3D reconstruction. A1. 3D reconstruction
showed that the SPV was located above the trigeminal nerve. A2. The
relationship between the vein and trigeminal nerve in three-dimen-
sional reconstruction was consistent with that in operation. B1. 3D
reconstruction showed that the trigeminal nerve was compressed by
TPv. B2. The intraoperative findings were consistent with the results
of 3D reconstruction. C1. 3D reconstruction results showed that TPv
interfered with the operation field. C2. Intraoperative findings. D1.
3D reconstruction showed that SPV was located above the trigeminal
nerve and did not interfere with the operation site. D2. There is no
need to disturb SPV during operation. E1. 3D reconstruction results
showed that v.CPF interfered with the operation field. E2. During
the operation, the v.CPF should be shifted to show the responsible
vessels. 3D reconstruction, three-dimensional reconstruction; SPV,
superior petrosal vein; CPF, erebellopontine fissure; TPy, transverse
pontine vein.
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