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Background: The degree of cervical extension required during percutaneous balloon compression
(PBC) of the Gasserian ganglion for trigeminal neuralgia (TN) varies among patients, but the
traditional operating tables often fail to fulfil each patient’s individual requirements.

Objective: This study aimed to compare the clinical efficacy of an extended operating table to
that of a traditional operating table in C-arm-guided PBC of the Gasserian ganglion for TN.

Study Design: This is a consecutively prospective comparative study.
Setting: Fujian Provincial Hospital.

Methods: This study consecutively enrolled patients with TN who were scheduled for PBC of the
Gasserian ganglion between February 2020 and February 2023. Some patients who underwent
the procedure were placed on an extended operating table, whereas others were placed on a
traditional operating table. The primary outcome was the duration of the cervical extension. The
secondary outcomes included the duration of patient positioning, operation duration, C-arm
radiation exposure, and pressure pain threshold of the bilateral trapezius, levator scapulae, and
upper trapezius muscles, as well as the occurrence rate of postoperative complications.

Results: A total of 76 patients (mean age of 53.18 + 2.74 years old, 44 men) were enrolled, with
38 patients using the extended operating table. The baseline characteristics between the extended
and traditional operating table groups were comparable (P > 0.05). The duration of the cervical
extension was significantly shorter in patients who used an extended operating table than in those
who used a traditional operating table (58.77 £ 2.11 vs. 76.49 + 2.16, P < 0.001). Patients who
used an extended operating table exhibited significantly shorter positioning time (3.40 + 0.45
vs. 10.32 + 0.66, P < 0.001), operation duration (50.88 + 2.95 vs. 76.49 + 2.16, P = 0.020),
and C-arm radiation exposure (8.71 £ 1.06 vs. 10.87 = 1.26, P < 0.001) and significantly higher
postoperative 24-hour pressure pain thresholds of the bilateral trapezius muscle (left: 274.39 +
10.42 vs. 187.05 £ 6.19, P< 0.001; right: 272.89 + 11.62 vs. 185.42 + 6.88, P < 0.001), bilateral
levator scapulae (left: 357.71 £ 11.37 vs. 245.34 + 12.87, P < 0.001; right: 353.71 + 14.14 vs.
245.05 + 13.20, P < 0.001), and bilateral upper trapezius (left: 253.63 = 10.91 vs. 163.95 + 8.44,
P < 0.001; right: 255.66 + 11.99 vs. 165.32 = 7.93, P < 0.001) compared to those who used a
traditional operating table. The occurrence of postoperative adverse events, such as headache,
neck pain, back pain, and limb numbness, was significantly lower in the extended operating table
group (2.63% vs. 13.79%, P = 0.047) than in the traditional operating table group.

Limitations: This is a single-center study with a small, homogeneous sample, limiting the
generalizability of findings; the absence of randomization raises concerns about potential bias;
long-term follow-up and recurrence rate measurements were lacking.

Conclusion: This study found that the extended operating table may be an alternative equipment
option for C-arm-guided PBC of the Gasserian ganglion for TN.
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rigeminal neuralgia (TN), characterized by
recurrent, brief, paroxysmal, and intense pain,
is confined to the distribution area of the
trigeminal nerve (1,2). This highly distressing condition
is notorious for the diagnostic and therapeutic
challenges it poses (3-5). TN is a common cranial nerve
disorder seen in clinical practice, with an incidence
rate of approximately 10 to 182 per 100,000 patients,
a figure that increases in proportion to the patients’
age (6). The prevalence of TN in the general population
ranges from 0.01% to 0.3% (7), significantly impacting
patients’ quality of life, ability to work, and social
interactions (8). Treatment modalities for TN primarily
encompass medical therapy and surgical interventions
(9-11). Among these modalities is percutaneous balloon
compression (PBC), a minimally invasive surgical
approach that is considered a safe, effective, and well-
tolerated procedure with a short duration (12-16).
When C-arm-guided PBC for the trigeminal nerve
Gasserian ganglion is conducted on patients reclining
on traditional operating tables, those patients are re-
quired to achieve a specific degree of cervical extension
to enhance oval foramen exposure (12). However, the
necessary degree of cervical extension varies from pa-
tient to patient. Although simple cervical pillows have
been employed (17), they often fall short of fulfilling
the personal cervical extension requirements of diverse
patients. Existing research suggests that using the ex-
tension brackets of operating tables to stabilize the
trunks and heads of patients undergoing C-arm-guided
procedures significantly enhances the beds’ stability
and safety while reducing the frequency of C-arm ex-
posures to some extent (18). However, research in this
area remains limited. This innovation caters to patients’
individual requirements, facilitating the identification
of the ideal puncture angle for the oval foramen dur-
ing the procedure and enhancing the visibility of the
surgical site under fluoroscopy. Extension brackets are
easy to assemble on existing operating tables and af-
fordable for both major hospitals and small local ones.
With this device, a new improvement to PBC may be on
the horizon.
This study aimed to investigate the clinical efficacy
of a novel extended operating table as compared to a

traditional operating table during C-arm-guided PBC of
the Gasserian ganglion for TN.

METHODS

Study Design and Patients

This study was a prospective comparative study
that enrolled patients who had TN and were scheduled
for PBC of the Gasserian ganglion at Fujian Provincial
Hospital between February 2020 and February 2023.
Inclusion criteria were: 1) being between 50 and 80
years of age; 2) having been diagnosed with primary or
secondary TN; 3) possessing adequate communication
skills and normal cognitive function; 4) having com-
plete intraoperative and postoperative data; 5) hav-
ing signed informed consent forms. Exclusion criteria
consisted of the following: 1) preoperative symptoms
such as headache, neck pain, back pain, limb numbness;
2) severe organ dysfunction in the heart, liver, lungs,
kidneys, or other vital organs; 3) drug dependency or
mental disorders. This study received ethical approval
(No. K2023-07-015) from the Fujian Provincial Hospital,
and all patients signed written informed consent forms.

Procedures

In our institution, a novel operating table ex-
tension bracket has been devised (patent number:
Z1L202121695247.1) based on clinical practice, enabling
one-touch adjustment of the cervical extension angle
(Fig. 1A). The main difference between the extended
and traditional operating tables is shown in Fig. 1B.

Traditional operating table: A large surgical drape
was placed horizontally on the traditional operating
table. The patient lay supine on the table, with a soft
pillow approximately 5 cm thick positioned under the
scapulae. The patient’s head was gently tilted back-
ward, and a circular pillow with a diameter of about
7.5 cm was placed under the neck to prevent neck sus-
pension. A head ring was positioned under the head,
which was secured with the surgical drape. Both arms
were fixed by side guards alongside the patient’s body,
and soft pillows were placed at the knee joints. The pa-
tient's legs were secured with leg straps. The imaging
position of the patients who underwent the procedure
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Fig. 1. Patent for utility model. A) A novel extended operating table comprising extension components located on one or

both sides of the operating table. These extension components consist of side rails, side insertion plates, securing bolts,

and reinforcing plates. The side rails comprise 2 integrally connected parts, with the second part exhibiting an L-shaped
configuration. The reinforcing plate is positioned on one lateral side of the first part. The side insertion plate is embedded
into the tracks provided by the operating table itself. The first part is connected to the side insertion plate and the tracks of the
operating table itself using securing bolts. The upper surface of the second part features mounting holes for secure attachment.
B) The main difference between the extended and traditional operating tables.

and balloon placement on the traditional table appears
in Fig. 2A-F.

Extended operating table: In this approach, the
patient began in a supine position on the extended
operating table. The operating table’s angle of cervical
extension was adjusted as needed to meet the surgi-
cal requirements. The imaging position of the patients
who underwent the procedure and balloon placement
on the extended operating table appears in Fig. 3A-H.

Outcomes

The primary outcome was the duration of cervical
extension. The secondary outcome measures included
the duration of patient positioning for surgery, thee
total surgical time, the number of C-arm exposures,
the pressure pain threshold of the bilateral trapezius,
levator scapulae, and upper trapezius muscles, and the
occurrence rate of postoperative complications.

Upon admission, patient data, including age, gen-
der, the side affected by TN, the duration of the surgery
for TN, and the subtypes of TN (V1/V1-2/V2-3) were col-
lected. Intraoperatively, the duration of cervical exten-
sion, duration of patient positioning for surgery, total
surgical time, and number of C-arm exposures were
documented. The pressure pain thresholds of the bi-
lateral trapezius, levator scapulae, and upper trapezius
muscles were measured using a handheld electronic

pressure algometer (Medoc Ltd.) both before surgery
and 24 hours afterward (19). Additionally, the occur-
rence of postoperative headache, neck pain, back pain,
and limb numbness was recorded at 24 hours after the
procedure.

Statistical Analysis

Statistical analysis was conducted using IBM® SPSS®
Statistics 24.0 (IBM Corporation). Continuous data fol-
lowing a normal distribution were reported as means +
standard deviations and analyzed using Student’s t-test.
Data that did not follow a normal distribution were
presented as medians (interquartile range, IQR) and
analyzed using the Wilcoxon rank-sum test. Categori-
cal data were expressed as n (%) and analyzed using
the chi-square test or Fisher's exact test. A two-tailed
P-value of < 0.05 was considered statistically significant.

REsuLts

A total of 92 patients with TN who were sched-
uled for PBC of the Gasserian ganglion were initially
recruited for this study. Of these patients, 4 were not
involved with the research team, one patient didn't
undergo assessment, 5 patients presented with preop-
erative symptoms such as headache, neck pain, back
pain, and limb numbness, 3 patients had severe organ
dysfunctions in the heart, liver, lung, or kidney, and one
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Fig. 2. The imaging position of the patients who underwent the procedure and balloon placement on the traditional operating
table. A) A traditional operating table, with the illustration of a cervical supine position pad in use; B) Position assumed
by the patient until anesthesia is complete on the traditional operating table; C) Cervical posterior position at the start of
PBC surgery on the traditional operating table; D) Cervical supine position maintained during anesthesia recovery on the
traditional operating table; E) C-arm-guided position of foramen ovale; I') PBC morphology.

patient had a history of drug dependency and a mental
disorder. Ultimately, a total of 76 patients (53.18 + 2.74
years old, 44 men) were enrolled in this study, 38 of
whom utilized the extended operating table (Fig. 4).
There were no significant differences in age, gender
ratio, affected side, duration of TN, or TN subtypes
between the extended and the traditional operating
table groups (P > 0.05, Table 1). Patients who used the
extended operating table exhibited significantly short-
er durations of cervical extension (58.77 + 2.11 vs. 76.49
+ 2.16, P < 0.001), positioning (3.40 + 0.45 vs. 10.32 +

0.66, P < 0.001), operation (50.88 + 2.95 vs. 76.49 + 2.16,
P =0.020), and C-arm radiation exposure (8.71 + 1.06 vs.
10.87 = 1.26, P < 0.001) (Table 2) as well as significantly
higher 24-hour postoperative pressure pain thresholds
of the bilateral trapezius muscle (left: 274.39 + 10.42 vs.
187.05 £ 6.19, P< 0.001; right: 272.89 + 11.62 vs. 185.42
+6.88, P<0.001), bilateral levator scapulae (left: 357.71
+ 11.37 vs. 245.34 + 12.87, P < 0.001; right: 353.71 =
14.14 vs. 245.05 + 13.20, P < 0.001), and bilateral up-
per trapezius (left: 253.63 + 10.91 vs. 163.95 + 8.44, P <
0.001; right: 255.66 +1 1.99 vs. 165.32 + 7.93, P < 0.001)
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Fig. 3. The imaging position of the patients who underwent the procedure and balloon placement on the extended operating
table. A) The extended operating table, obviating the necessity for the cervical supine position pad; B) Depicts the extended
operating table, wherein the operating table’s inclination is adjusted to achieve a 5° angle in a supine position; C) The
extended operating table, on which the operating table’s inclination is adjusted to achieve a 15° angle in a supine position;
D) The position assumed by the patient until anesthesia is complete on the extended operating table; E) Cervical posterior
position, in which PBC surgery is begun on the extended operating table; I') Cervical supine position, in which anesthesia
recovery occurs on the extended operating table; G) C-arm-guided position of foramen ovale; H) PBC morphology.

than did those who used the traditional operating ta-
ble (Table 3). The occurrence of postoperative adverse
events, such as headache, neck pain, back pain, and
limb numbness, was significantly lower in the extended
operating table group (2.63% vs. 13.79%, P = 0.047)
than in the traditional operating table group (Table 4).

Discussion

This study showed that the extended operating
table significantly reduced the patients’ cervical exten-
sion time, positioning duration, and number of C-arm
exposures and complications. The extended operating

table was also associated with improvements in the
patients’ pressure pain thresholds. For these reasons,
the extension bracket may be a new alternative to PBC
for TN patients.

As one of the most widely used therapeutic modal-
ities for TN, PBC achieves its therapeutic goals primarily
by mechanically damaging the pain sensory fibers with-
in the trigeminal ganglion (20,21). The central, most
challenging aspect of PBC surgery lies in accurately
puncturing the foramen ovale at the appropriate angle
and depth, entering Meckel’s cave to effectively com-
press the Gasserian ganglion with the balloon (22-25).
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Patients with trigeminal neuralgia scheduledfor
percutaneous balloon compression of the Gasserian

ganglion (N=92)
5 cases were excluded:
7 4 patients were not involved with the research
team;
7 1 patient didn’t undergo assessment.
y
[ N = 87 ]

9 cases were excluded:

» 5 patients presented with preoperative symptoms
such as headache, neck pain, back pain, andlimb
numbness;

7 3 patients had severe organ dysfunctions inthe
heart, liver, lung, kidney:

7 1 patient had a history of drug dependencyanda

mental disorder.

[ N=76 ]
I ' }
Traditional operating table Extended operating table
(N=38) (N=38)
Fig. 4. Flowchart of patients.
Table 1. Basic characteristics.
— Table 2. Outcomes.
Extended Traditional
i i Extended Traditional
Variables Operating Operating p ! ’
Table Table Grouns Operating Operating p
(n=38) (n=38) P Table Table
(n=38) (n=38)
et (r 24/14 20/18 0.353 ,
Female) Duration of
Age (Years) 53.68 + 2.74 5268 + 2.67 0.112 Cefwcal Extension 58.77 £ 2.11 7649 +2.16 <0.001
(minutes)
Side (Left/Right) 17/21 19/19 0.646 .
Duration of
Onset Time Positioning 3.40 £0.45 10.32 £ 0.66 <0.001
of Trigeminal 17.95 + 2.87 16.97 +2.38 0.168 (minutes)
Neuralgia (Months) . .
Operation Duration | 5o g9, 5 g5 63.95 + 4,65 0.02
Subtype of (minutes)
Trigeminal -
. 0/2/36 1/2/35 0.602 C-arm Radiation
Nl (171 Exposure 8.71+1.06 1087+126 | <0001
V1-2/V2-3)

This process necessitates maintaining the patient’s cer-
vical extension angle and securing their head properly
(26), thus avoiding superimposition of the left and right
cranial bones in the C-arm images to accurately assess

the needle insertion site and depth. However, cervical
hyperextension will lead to some adverse effects, caus-
ing a decrease in cerebral oxygenation during the op-
eration (27). In extreme cases, cervical hyperextension
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may even cause issues like cervical cord contusion (28)
and cervical cord neurapraxia (29). Although severe
injuries are uncommon, the prolonged maintenance
of cervical extension during surgery can lead to pain
in the neck, shoulders, and back and numbness in the
limbs. The extended operating table effectively lowers
the duration of cervical extension maintenance and
total surgery time, which subsequently reduces the oc-
currence of complications.

X-rays from C-arm fluoroscopy produce free
radicals that can cause cell death or destroy the DNA
structure directly (30), and the cumulative effect of low
doses may increase this risk (31,32), so the reduction of
radiation exposure is always a major goal when the C-
arm is used (33). The results of this study indicated that
the use of the extended operating table significantly
reduced intraoperative C-arm exposures, thus minimiz-
ing radiation exposure and reducing the risks thereof
to both the patients and health care personnel.

The extended operating table designed in this
study offers the following advantages. Firstly, the
table design significantly reduces the time needed
for patient positioning while shortening the overall
surgery duration and ensuring precise irradiation of
the surgical site, which helps simplify utilization and
reduce workload. Surgeons are required only to install
the extended operating table and place the patient
in a supine position on the operating table. Secondly,
the extended operating table helps with the effective
adjustment of cervical hyperextension and allows for
a one-touch adjustment of the cervical hyperextension
angle, catering to individual patients’ specific demands
and enhancing exposure of the foramen magnum. This
arrangement facilitates the surgeons’ manipulations.
Thirdly, the extended operating table is suitable for
patients of various body types and ages, and its utility
extends beyond PBC of the Gasserian ganglion for TN.
The table design is also equally applicable to various

minimally invasive procedures involving the craniofa-
cial and cervical regions, such as thyroid surgery and
a range of minimally invasive cervical spine surgeries.
Finally, the extended operating table has received
unanimous acclaim from health care professionals and
patients alike, making it worthy of clinical adoption.

However, this study is not without limitations.
Firstly, this is a single-center study with a small ho-
mogeneous sample, limiting the generalizability of
the findings. Secondly, the absence of randomization
raises concerns about potential bias. Thirdly, long-term
follow-up and recurrence rate measurements were
lacking. Further randomized trials with larger samples
and extended follow-up times will be needed to vali-
date these findings.

CONCLUSION

In conclusion, this study revealed that the extend-
ed operating table could serve as a viable alternative
equipment option for C-arm-guided PBC of the Gas-
serian ganglion in TN treatment. This possibility opens
avenues for refining and personalizing treatment ap-
proaches and may contribute to advancements in the
field of neurosurgical procedures for treating TN.
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Table 4. Complications.
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Table 3. Comparison of pressure pain thresholds in the bilateral trapezius, levator scapulae, and upper trapezius muscles.

G Extended Operating Table (n = 38) | Traditional Operating Table (n = 38)
roups
P Preoperative Postoperative Preoperative Postoperative P1 P2
Left (kPa) 276.86 +10.22 274.39 +£10.42 274.44 +13.04 187.05 +6.19 0.061 | <0.001
Trapezius Muscle
Right (kPa) 277.36 £9.33 274.74 £ 11.00 274.57 £9.41 185.42 +6.88 0.067 | <0.001
Levator Left (kPa) 362.73 £16.28 357.71£11.37 358.81 £13.59 24534 +12.87 0.206 | <0.001
Scapulae Muscle Right (kPa) |  358.02+13.79 35371 + 214.14 357.63 +13.72 245.05 +13.20 0.757 | <0.001
Upper Left (kPa) 255.73 £12.73 253.63 £10.91 255.65+12.10 163.95 + 8.44 0.723 | <0.001
Trapezius Muscle Right (kPa) 260.42 +13.50 255.66 + 11.99 259.89 +11.64 165.32 +7.93 0.762 | <0.001
P1: Preoperative comparison between the 2 groups; P2: postoperative comparison between the 2 groups.
www.painphysicianjournal.com E737



Pain Physician: September/October 2024 27:E731-E739

ies, participated in collecting data, and drafted the
manuscript. Huake Zeng and Meirong Chen performed
the statistical analysis and participated in its design.

Ruohan You and Xiu Jiang and Xueru Xu participated

REFERENCES

1.

10.

Bista P, Imlach WL. Pathological
mechanisms and therapeutic targets for
trigeminal neuropathic pain. Medicines
(Basel) 2019; 6:91.

Leal PR, Barbier C, Hermier M, Souza
MA, Cristino-Filho G, Sindou M.
Atrophic changes in the trigeminal
nerves of patients with trigeminal
neuralgia ~due to neurovascular
compression and their association
with the severity of compression and
clinical outcomes. ] Neurosurg 2014;
120:1484-1495.

Bora N, Parihar P, Raj N, Shetty N,
Nunna B. A systematic review of the
role of magnetic resonance imaging
in the diagnosis and detection of
neurovascular conflict in patients with
trigeminal neuralgia. Cureus 2023;
15:€44614.

Bendtsen L, Zakrzewska JM, Abbott |,
et al. European Academy of Neurology
guideline on trigeminal neuralgia. Eur ]
Neurol 2019; 26:831-849.

Teshima T, Zakrzewska JM, Potter
R. A systematic review of screening
diagnostic  tools  for  trigeminal
neuralgia. Br] Pain 2023; 17:255-266.
Wang J, Niu H, Zhao K, Shu K, Lei T.
Comparative analysis of trigeminal
neuralgia caused by sole arterial and
venous compression: Clinical features
and surgical outcomes from 222 cases.
Front Neurol 2021; 12:634945.

Silva M, Ouanounou A. Trigeminal
neuralgia: Etiology, diagnosis, and
treatment. SN Comprehensive Clinical
Medicine 2020; 2:1585-1592.

Araya El, Claudino RF, Piovesan EJ,
Chichorro JG. Trigeminal neuralgia:
Basic and clinical aspects. Curr
Neuropharmacol 2020; 18:109-119.

Tatli M, Satici O, Kanpolat Y, Sindou
M. Various surgical modalities for
trigeminal neuralgia: Literature study
of respective long-term outcomes. Acta
Neurochir (Wien) 2008; 150:243-255.
Jones MR, Urits |, Ehrhardt KP, et al.
A comprehensive review of trigeminal
neuralgia. Curr Pain Headache Rep 2019;
23:74.

11.

12.

13.

14.

15.

16.

17.

18.

Cruccu G, Di Stefano G , Truini A.
Trigeminal neuralgia. N Engl ] Med
2020; 383:754-762.

Valenzuela Cecchi B, Figueroa F,
Contreras L, Bustos P, Maldonado F.
Percutaneous balloon compression for
the treatment of trigeminal neuralgia: A
review of 10 years of clinical experience.
Cureus 2023; 15:€43645.

Huang P, LiuH, Liu Z, et al. Effectiveness
of percutaneous balloon compression
(PBC) in improving physical function
and quality of life in trigeminal
neuralgia: A retrospective study. Acta
Neurochir (Wien) 2023; 165:3905-3912.
Xia Z, Ma Y, Zhang Z, Wang R , Yao
M. Comparison of the efficacy of
percutaneous balloon compression and
extracranial non-Gasserian ganglion
radiofrequency thermocoagulation
for primary multibranch trigeminal
neuralgia.  Pain  Physician  2023;
26:E591-E600.

Wu Z, Zhao Y, Liu J, Fan Y, Yang Y.
Comparison of the safety and efficacy of
radiofrequency thermocoagulation with
percutaneous  balloon compression
for treating trigeminal neuralgia: A
systematic review and meta-analysis.
Front Neurol 2023; 14:1178335.
Abdennebi B, Mahfouf L, Nedjahi T.
Long-term results of percutaneous
compression of the Gasserian ganglion
in trigeminal neuralgia (series of 200
patients). Stereotact Funct Neurosurg
1997; 68:190-195.

ZhiD, GuoY, He L, Yang L. Percutaneous
balloon compression of trigeminal
ganglion under conscious sedation
local anesthesia for the treatment
of primary trigeminal neuralgia-A
prospective cohort study. Front Neurol
2023; 14:1144034.

Wang L, Zou R, Weidert S, et al.
Modeling Kinematics of Mobile C-Arm
and Operating Table as an Integrated
Six Degrees of Freedom Imaging
System. Springer Berlin Heidelberg,
2010. Liao H, Edwards PJ, Pan X, Fan
Y, Yang GZ (eds). Lecture Notes in
Computer Science, vol 6326.

19.

20.

21.

22,

23.

24.

25.

26.

27.

in acquisition, analysis, or interpretation of data and
draft the manuscript. All authors read and approved
the final manuscript.

Wang-Price S, Zafereo J, Brizzolara
K, et al. Psychometric properties of
pressure pain thresholds measured in
2 positions for adults with and without
neck-shoulder pain and tenderness.
J Manipulative  Physiol Ther 2019;
42:416-424.

Shelden CH, Pudenz RH, Freshwater
DB, Crue BL. Compression rather
than decompression for trigeminal
neuralgia. ] Neurosurg 1955; 12:123-126.

Mullan S, Lichtor T. Percutaneous
microcompression of the trigeminal
ganglion for trigeminal neuralgia. ]
Neurosurg 1983; 59:1007-1012.

Xia Y, Yu G, Min F, Xiang H, Huang J,
Leng J. The focus and new progress of
percutaneous balloon compression for
the treatment of trigeminal neuralgia. ]
Pain Res 2022; 15:3059-3068.

Liu Q, Wang J, Wang C, et al. Robot-
assisted percutaneous balloon
compression for trigeminal neuralgia:
Technique description and short-
term clinical results. Front Surg 2022;
9:869223.

Grunert P, Glaser M, Kockro R, Boor S,
Oertel J. An alternative projection for
fluoroscopic-guided needle insertion in
the foramen ovale: Technical note. Acta
Neurochir (Wien) 2010; 152:1785-1792.
Kouzounias K, Schechtmann G, Lind
G, Winter J, Linderoth B. Factors that
influence outcome of percutaneous
balloon compression in the treatment
of trigeminal neuralgia. Neurosurgery
2010; 67:925-934; discussion 934.
Asplund P, Linderoth B , Bergenheim
AT. The predictive power of balloon
shape and change of sensory functions
on outcome of percutaneous balloon
compression for trigeminal neuralgia. ]
Neurosurg 2010; 113:498-507.

Smarius BJA, Breugem CC, Boasson
MP, et al. Effect of hyperextension of
the neck (rose position) on cerebral
blood oxygenation in patients who
underwent cleft palate reconstructive
surgery: Prospective cohort study using
near-infrared spectroscopy. Clin Oral
Investig 2020; 24:2909-2918.

E738

www.painphysicianjournal.com



Extended vs. Traditional Operating Table in PBC for TN

28.

29.

Stevens QE, Dickerman RD, Kattner
KA, Stroink AR. Nonhemorrhagic cord
contusion after percutaneous fiducial
placement: Case report and surgical
recommendations. ] Spinal Cord Med
20065 29:425-429.

Clark AJ, Auguste KI, Sun PP. Cervical
spinal stenosis and sports-related
cervical cord neurapraxia. Neurosurg
Focus 2011; 31:E7.

30.

31

Rehani MM, Ciraj-Bjelac O, Vafio E, et
al. ICRP Publication 117. Radiological
protection in fluoroscopically guided
procedures performed outside the
imaging department. Ann ICRP 2010;
40:1-102.

Goldstone KE, Wright IH, Cohen
B. Radiation exposure to the hands
of orthopaedic surgeons during
procedures under fluoroscopic x-ray

32.

33.

control. Br ] Radiol 1993; 66:899-go1.
Noordeen MH, Shergill N, Twyman RS,
Cobb JP, Briggs T. Hazard of ionizing
radiation to trauma surgeons: Reducing
the risk. Injury 1993; 24:562-564.
Lakhwani OP, Dalal V, Jindal M,
Nagala A. Radiation protection and
standardization. ] Clin Orthop Trauma
2019; 10:738-743.

www.painphysicianjournal.com

E739






