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Comparison Between Magnetic Resonance Imaging of
Spine and Dual Energy X-Ray Absorptiometry Scan for
Assessment Bone Mineral Density in Degenerative Spine
Patients in Bhumibol Adulyadej Hospital:

A Single-Center Study

Pattaripa Niramitmahapanya, M.D.
Pol Anantavarasilp, M.D.
Neurosurgery unit, Department of Surgery

Bhumibol Adulyadej Hospital, Bangkok

Abstract

Purpose: To evaluate the diagnostic efficacy of the vertebral bone quality (VBQ) score in diagnosing
osteoporosis.

Method: A retrospective analysis was conducted on patients who underwent both dual-energy
X-ray absorptiometry (DXA) and magnetic resonance imaging of the lumbosacral spine. The VBQ score was
compared with T-scores and Z-scores using the Pearson correlation coefficient to assess its diagnostic
performance for osteoporosis.

Results: A total of 161 patients with degenerative spine disease were included. The mean age was
71.4 £ 10.1 years, comprising 122 females (75.8%) and 39 males (24.2%). The VBQ score showed
a moderate negative correlation with spine and hip T-scores (r = —0.356 and -0.341, respectively).
Receiver operating characteristic curve analysis for bone mineral density (BMD) and VBQ scores demon-
strated an area under the curve of 0.652 (95% Cl, 0.555-0.750) for osteopenia and 0.674 (95% Cl,
0.558—0.790) for osteoporosis. For osteoporosis, the VBQ score had a positive predictive value of 32%
(95% Cl, 28.14%-36.23%), a negative predictive value of 92% (95% Cl, 76.02%-98.01%), and an
accuracy of 47.6% (95% Cl, 37.78%-57.59%).

Conclusion: The VBQ score is a useful tool for primary screening of osteoporosis but cannot replace
DXA scans. A VBQ score < 3.1 can be used to exclude osteoporosis, whereas a VBQ score > 3.2 indicates
the need for further evaluation with DXA, the current gold standard.

Key words: vertebral bone quality, Dual Energy X-ray Absorptiometry Scan, bone mineral density,
Magnetic Resonance Imaging, degenerative spine

Corresponding author: Pattaripa Niramitmahapanya, M.D.
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a3U: Azuuw VBQ \TDwaasfiafifuszansnmuazanansaldifiunisdnnsaadasiudmiulaanszgn
wynls wildanansanaunuwnisnsan DXA la Azuun VBQ < 3.1 sansaldmalsanszgnwguasniuls Tu

UZNAZWIB VBQ > 3.2 AISIASUNITATINANAN 12% N15M539 DXA ZediaiT gold standard

ATIFIARY:  ANNVWILUKIBINTEHN, AMATNNTZRNTUNAI, N1TATIVIAANAWILULBIBINIANTERN,
AMNEN859F209NILANEUNAT, NIZRNTUNAILTN

Introduction

Osteoporosis is common bone disease, it
showed significantly decreases in bone mineral den-
sity and micro-architectural deterioration of bone
tissue.' Osteoporosis is higher risk for lumbar spine
degeneration and increases the risk for complications
in patients undergoing spine surgery, causing implant
failure or pseudarthrosis.>®

Dual Energy X-ray Absorptiometry (DXA) is rec-
ommended by The World Health Organization (WHO)

as the gold standard method for the assessment of
bone mineral density (BMD).*° However, it has some
limitation. In severe lumbar degenerative patients,
T-score measured by DXA can be overestimated
because of osteophyte formation, facet hypertrophy
and bone sclerosis, which increase absorption of the
x-ray projection path and leading to falsely increase
in the BMD.*”

Few studies had shown that magnetic reso-

nance imaging (MRI) may be utilized to measure
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bone quality using changes in bone marrow signal
observed on T1-weighted MRIs to calculate the
Vertebral bone quality (VBQ) score.® Bone min-
eral loss occurs in trabecular bone at mid-vertebral
body. Osteoporotic bone tissue that has undergone
adipocyte replacement exhibits a prominent signal
intensity in trabecular bone on T1 -weighted images.
This observation provides a theoretical foundation for
the use of magnetic resonance imaging (MRI) in the
evaluation of bone quality.®*'®"’

Accordingly, the primary outcome of this study
is to assess the diagnostic efficacy of VBQ score
obtained from MRI for actual BMD in the degenera-
tive lumbar spine and to correlate this measure with
DXA-assessed T-scores. The second outcome, to

evaluate cut point of the VBQ score to osteoporosis

diagnosis.

Materials and Methods

Patient population

This study was approved by the Ethics Com-
mittee of the hospital. We retrospectively reviewed
patients from medical records and BHIS (Bhumibol
Adulyadej Hospital Information System), searching
for ICD 10.

- M480: Spinal stenosis

- M530: Spinal instability

- M4799: Spondylosis

- M431: Spondylolisthesis

- MB8O: Osteoporosis with pathologic fracture

- M819: Osteoporosis, unspecified

From May 2019 to December 2023, total 161

patients who met the inclusion criteria were as follows

1. Age > 18 years old, 2. Diagnosed degenerative
spine or osteoporosis, 3. MRI spine T1 -weighed and
DXA scan at the same time within 3 months before
surgery. According to clinical and radiological data,
patients were excluded from this study if they met
one or more of the following criteria: previous lumbar
spine and hip fusion surgery, spinal infection, tumor,
and radiation therapy.

After screening out eligible patients, demo-
graphic data were collected for each patient, as age,
sex, menopause, body mass index (BMI), smoking,
diabetic mellitus, hypertension, rheumatoid arthritis,
diagnosis, treatment (operative/conservative ), medi-

cal use (antiresorptive, anabolic therapy).

Imaging

All patients were examined by DXA (Horizon®

DXA System, Software version 13.6.1.3) of the
lumbar spine and hip to obtain the information, in-
cluding spine T-score, hip T-score. Based on the
World Health Organization (WHO) classification, the
diagnostic criteria of osteoporosis was defined as a
T-score less than -2.5, osteopenia was defined as
T-score between -1 to -2.5 and normal was defined
as T score more than -1. In addition, all patients
were performed MRI lumbosacral spine (GE Signa
HD 1.5T MRI System). All images were transferred
to PACs system for viewing and analysis.

VBQ measurements were analyzed using T1-
weighted images, mid sagittal view. A round-shaped
region of interest (ROI) was measured on the L1-L4
mid vertebral body and L3 CSF SI. (Figure 1) First,
the median Sl values of L1-4 vertebral body were

calculated, and then The L3 CSF Sl was divided to
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determine the relative VBQ value. Measurements

were performed three times by two doctors (author

and advisor) were blinded to patient DXA and mean

values were calculated.

Figure 1 Magnetic resonance imaging (MRI) of lumbosacral spine T1-weight images, Mid-sagittal view, A circular region

of interest (ROI) was placed on the L1-L4 mid vertebral body and and L3 CSF Sl to evaluate VBQ score.

Statistical analysis

IBM SPSS version 29 was employed for statisti-
cal analysis. Continuous data conformed to a normal
distribution, characterized by a mean and standard
deviation. Categorical data were presented as per-
centages and were analyzed utilizing the Fisher’s
exact probability test. The Pearson correlation co-
efficient was employed to evaluate the correlation
between the VBQ score and another variable, spine
T-score and hip T-score. The receiver operating
characteristic curve (ROC) was used to analyze the
differential value of the VBQ score in osteopenia and
osteoporosis and calculated their specificity, sensi-

tivity, negative predictive value (NPV) and positive

predictive value (PPV) and accuracy for diagnostic
tool. The coordinates of the curve were utilized to
ascertain the cutoff value for VBQ, thereby enabling
the differentiation of patients with osteoporosis and

osteopenia.

Results

Atotal 161 patients were included in this study.
The average age was 71.4 + 10.1 years. There were
122 females (75.8%) and 39 males (24.2%). Two
sets of detailed demographic data and measured VBQ
and DXA (spine T-score, hip T—score) data were

recorded. (Table 1)
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Table 1 Demographic data and measured vertebral bone

quality (VBQ) and dual-energy X-ray absorpti-

ometry (DXA) data

Parameter

Mean = SD

Age (years)
Sex
Female
Menopause
BMI (kg/m?)
Smoking
Comorbidities
Diabetes
Hypertension
Rheumatoid arthritis
Treatment
Catabolic medication
Anabolic medication
Spine T—-score
Hip T-score

VBQ

71.4 £ 10.1

122 (75.8%)
113 (70.2%)
24.4 + 4.7
35 (21.7%)

33 (20.5%)
66 (41.0%)
34 (21.1%)

6 (3.7%)
32 (19.9%)
-0.9£1.7
-1.7£1.1

46+1.5

The BMD value correlated inversely with the VBQ
score, with a Pearson correlation coefficient > -0.3
(Table 2). The relationship between VBQ score and
T-score of spine and hip was visualized by a scat-
ter plot (Figure 2). For the overall correlation (all

P < 0.001), the VBQ score and spine and hip

A.

8o} ®¥ Linear = 0.060

Spine(T-score)

T-score showed a moderate correlation (r = -0.356
and -0.341).

Analyzing the BMD value and VBQ score using
ROC (Figure 3), the area under the curve (AUC) was
determined to be 0.652 (95% confidence interval
[C1, 0.555—0.750) for osteopenia and 0.674 for
osteoporosis (95% Cl, 0.558-0.790).

The VBQ score of osteoporosis (Table 3)
for positive predictive value (PPV) 32% (95% ClI
28.14%-36.23%), negative predictive value (NPV)
92% (95% Cl 76.02%-98.01%) and accuracy
47.6% (95% Cl 37.78%-57.59%).

According to the control group data, the VBQ
thresholds for osteopenia (-1 < T-score < 2.5)
and osteoporosis (T-score < 2.5) were calculated
and adjusted to one decimal place for the threshold
value. (Table 4)

Based on the adjusted threshold criteria of the
VBQ score, a score of 2.8-3.1 for osteopenia and

score > 3.2 for osteoporosis.

Table 2 Vertebral bone quality (VBQ) score correlated

with bone mineral density (BMD) value (r value)

Correlation
Spine T score -0.356*
Hip T score -0.341*

R Linear = 0.116

Hip(T-score)

Figure 2 Scatter plots showing correlation between vertebral bone quality (VBQ) scores and bone mineral density (BMD)

values (Spine T-score: A, Hip T-score: B)
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Figure 3 The receiver operating characteristics curve indicates the Vertebral bone quality (VBQ) score as a diagnostic

tool for osteopenia (A) and osteoporosis (B), in determined area under curve (AUC)

Table 3 Vertebral bone quality (VBQ) score for diagnosing osteoporosis

Parameter

Value (95% CI)

Positive predictive value (PPV)
Negative predictive value (NPV)

Accuracy

32% (28.14%-36.23%)
92% (76.02%-98.01%)
47.6% (37.78%-57.59%)

Table 4 Cut of vertebral bone quality (VBQ) score was diagnostic of osteoporosis and osteopenia

Criterion VBQ threshold | Adjustment threshold Sensitivity% | Specificity% AUC (95%CI)
Osteopenia 2.72 2.8 94 22 0.652(0.555-0.750)
Osteoporosis 8,15 3.2 92 88 0.674(0.558-0.790)

Discussion

In this study, all patients had routine noninvasive
imaging both MRI lumbosacral spine and dual-energy
X-ray absorptiometry (DXA). All images in PACs
system were used to measure VBQ score, using
T1-weighted images, mid-sagittal view. A circular

region of interest (ROI) was placed on the L1-L4

mid vertebral body and L3 CSF Sl. The ROI on the
cancellous portion of the mid-vertebral body, not
affected by degenerative changes in either endplate
or cortical bone led to more accurate BMD measure-
ment.? In the present study, greater emphasis was
placed on lumbar bone density, suggesting that VBQ

scores may not accurately indicate the reliability of



Thai Journal of Neurological Surgery
Vol. 15 No. 4 October - December 2024

127

bone quality. Our analysis was conducted using DXA
as a reference standard, thereby eliminating the
limitations associated with degenerative changes.
The primary objective of this study was to as-
sess the diagnostic efficacy of VBQ scores in pre-
dicting osteoporosis in degenerative spine patients.
Correlations between T-score (DXA) and VBQ (MRI
lumbosacral spine) was determined also been dem-
onstrated in other studies.'®"? In this study, the BMD
value correlated inversely with the VBQ score, with a
Pearson correlation coefficient > -0.3. The VBQ score
has good predictive ability for osteopenia (AUC =
0.652 (95% Cl, 0.555-0.750)) and osteoporosis
(AUC = 0.674(95% CI, 0.558-0.790)) with that of
the latter being slightly stronger. The sensitivity was
92%, specificity 22% and accuracy 47.6% (95% Cl
37.78%-57.59%). Our results were different from

previous studies'*"’

published on the topic have
highly variable results, with accuracies in predicting
the presence of osteopenia/osteoporosis ranging
from 67 % to 89%, an overall sensitivity ranging from
58% to 84.7%, and a specificity ranging from 40.6%
to 90%. For this study, the heightened sensitivity
of the resulting threshold is suitable for high-risk
populations characterized by diminished bone quality
and impaired ability to discern negative occurrences.
Conversely, low specificity may encompass instances
of severe osteoporosis.

The adjusted threshold criteria of the VBQ score,
score 2.8-3.1 for osteopenia and score > 3.2 for
osteoporosis. Our VBQ thresholds were different from
other studies,'® in Mengyang Pu’s study showed VBQ
scores of 2.81 + 0.28 (normal BMD), 3.06 + 0.36

(osteopenia), and 3.43 + 0.37 (osteoporosis), dif-

ferent results may be due to several factors, such
as population size, race, bone density reference
standard, and scanner types.

Despite the inferiorities of VBQ measurement,
the time and cost involved in obtaining VBQ measure -
ments were greater compared with DXA scan and it
can be used as a primary screening tool for osteo-
porosis, but can not replace DXA scan for definite

osteoporosis diagnosis

Limitation

The study has limitations. First, this study is ret-
rospective design, with associated potential for bias.
Second, cancellous bone is not homogenous, thus
the ROI of only the mid vertebral section might not
accurately represent bone quality and measurement is
manually selected and prone to subjectivity. Third, this
study is single-center study and for measured VBQ
score depend on the type of machine, differences in
field strength (1.5 vs 3.0 T) MRI spine. Forth, narrow
cut of VBQ value for differentiate between osteopenia
(2.8-3.1) and osteoporosis (> 3.2). Last, we also
obtained VBQ scores with low specificity, there are
needed for inclusion and increased populations in

the future.

Conclusion

According to our results, VBQ is an effective tool
for differentiating patients with degenerative spine.
A VBQ score < 3.1 should exclude osteoporosis,
whereas a VBQ score = 3.2 suggests the need for
further investigation such as DXA (gold standard) for

confirm diagnosis.
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interval [CI] 0.035-0.715, P = 0.017).

Abstract
Outcome of Mechanical Thrombectomy for Acute Ischemic Strokein Tertiary Hospital

Background: Mechanical thrombectomy has been studied and developed into one of the standard
treatment modalities for patients with acute ischemic stroke. In the context of a tertiary care hospital,
Bhumibol Adulyadej Hospital, Royal Thai Air Force, has implemented this treatment since 2016. This study
aimed to collect and analyze treatment outcomes and factors associated with prognosis.

Methods: A retrospective descriptive study was conducted on 62 patients treated between January
1, 2016, and August 31, 2023. Treatment outcomes were evaluated using the modified Rankin Scale
(mRS) at 90 days, and factors influencing clinical outcomes were analyzed.

Results: Thirty-two patients (51.6% ) achieved good outcomes (MRS 0-2), and 13 patients (21.0% )
died. Successful recanalization, defined as a modified Thrombolysis in Cerebral Infarction score (mTICI)
of 2b—3, was significantly associated with favorable outcomes (odds ratio [OR] 0.158, 95% confidence

Conclusion: Patients with acute ischemic stroke undergoing mechanical thrombectomy at our insti-
tution achieved good outcomes (MRS 0-2) at rates comparable to international standards. Successful

recanalization was a significant predictor of favorable clinical outcomes.
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39 1 ﬁnwmxﬁﬂﬂﬂm;j’ﬂ';ﬁmaamﬁamﬂuaaqmﬁmﬁauwé’u waziledefiduiusniunanissne
Characteristics Total mRS 0-2 mRS 3-6 P value
(n=62) (n=32) (n=30)
Age-year, Mean (S.D.) 67 (14.1) 64 (13.0) 70 (14.7) 0.439
Female, n (%) 33 (53.2) 18 (56.3) 15 (50) 0.622
Past medical history, n (%)
Hypertension 38 (61.3) 19 (59.4) 19 (63.3) 0.749
Dyslipidemia 24 (38.7) 12 (37.5) 12 (40) 0.840
Diabetes Mellitus 19 (30.6) 10 (30.3) 9 (30) 0.915
Atrial fibrillation 20 (32.3) 13 (40.6) 7 (23.3) 0.146
Previous stroke 11 (17.7) 3(9.4) 8 (26.7) 0.075
Smoking 3 (4.8) 3(9.4) 0 (0) 0.086
Clinical characteristics
Endotracheal tube, n (%) 3 (4.8) 0 (0) 3(10.0) 0.107
NIHSS, Mean (S.D.) 15 (5.6) 15 (5.8) 15 (5.5) 0.972
Systolic blood pressure (mmHg), mean (S.D.) 149 (23.2) 146 (24.1) 153 (21.9) 0.440
Diastolic blood pressure (mmHg), mean (S.D.) 88 (16.1) 85 (15.6) 90 (16.5) 0.356
Mean arterial pressure, mean (S.D.) 108 (16.1) 105 (15.0) 111 (17.0) 0.856
Pulse rate (bpm), mean (S.D.) 84 (19.8) 87 (19.3) 81 (20.1) 0.847
Blood glucose (mg/dL), mean (S.D.) 151 (51.8) 145 (51.8) 158 (51.9) 0.853
ASPECT, mean (S.D.) 9 (1.2) 9 (1.2) 9 (1.2) 0.838
Intracranial occlusion location, n (%)
Internal carotid artery 11 (17.7) 6 (18.8) 5(16.7) 0.830
M1 middle cerebral artery 27 (43.5) 13 (40.6) 14 (46.7) 0.632
M2 middle cerebral artery 17 (24.7) 8 (25.0) 9 (30.0) 0.659
M3 middle cerebral artery 5(8.1) 5 (15.6) 0 (0) 0.053
Posterior circulation 2 (3.2) 0 (0) 2 (6.7) 0.230
Time (min), Mean (S.D.)
Onset to puncture 303 (160.9) 280 (124.6) 327 (191.4) 0.484
Onset to recanalization 360 (165.1) 333 (128.7) 390 (194.5) 0.473
Operative time 64 (35.4) 60 (35.8) 68 (35.2) 0.801
Treatment technique, n (%)
Aspiration thrombectomy 27 (43.5) 15 (46.9) 12 (40.0) 0.585
Stent retriever 9 (14.5) 4 (12.5) 5(16.7) 0.642
Combinations 26 (41.9) 13 (40.6) 13 (43.3) 0.829
Recanalization, n (%) 0.016*
mTICI 0-2a 18 (29.0) 5(15.6) 3 (43.3)
mTICl 2b-3 44 (71.0) 27 (84.4) 7 (56.7)
Complication, n (%)
Intraparenchymal hemorrhage 3 (4.8) 0 (0) 3(10.0) 0.107
Medical complication, n (%)
Systemic infection 6 (9.7) 1(3.1) 5(16.7) 0.990
Cardiac complication 1(1.6) 0 (0) 1(3.3) 0.484

*NIHSS=National Institute of Health Stroke Scale, ASPECT=Alberta Stroke Program Early CT score, mRS=modified Ranking Scale, mTICl=modified

thrombolysis in cerebral infraction
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wan1sfnyn (Result)
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NaaALRaAaNDI WUINHFUIE MRS O 41471 6 318
(50882 9.7) MRS 1 41w 11 918 (50882 17.7)
MRS 2 91%3% 15 918 (39882 24.2) MRS 3 97117%
4 518 (49882 6.5) MRS 4 91WIW 7 578 (F088
11.3) MRS 5 414I% 6 378 (50882 9.7) LAz MRS
6 s 13 318 (Sozas 21) dndiunzaeiUieid
NaN135Nw19iR (MRS 0-2) Amdusaeas 51.6 uaz

as a

fomsnadedinnineas 21 souandlugun 1

OUTCOME

0% 10% 20% 30% 40%
[l mRSO [ Mrs1 [l mRS2 [] mRS3 [J mRS4 [0 mRS5 [l mRS6

50% 60% 70% 80% 90% 100%

5UN 1 HaN153N¥IAIN MRS 11 3 LAaw

OR=0dd ratio, Cl=Confidence interval, mTICI=modified thrombolysis in cerebral ischemia score
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NN15LUSHULNEURIAINNE NN WS 29U
NA1AI19inasanan13sN¥I2agUIenasnLdan
ANDIAULRIUNA WA LASUNI5NWIA28 Mechanical

thrombectomy Twn15ANWIRNUINRIA univariate

]
s

analysis HAN15ILASIZRUITENANARBNITTAE WU
dﬂun&juﬁﬁwams%’ﬂmﬁﬁ fomsin1slavaem
\Hamat5a (mTICI 2b-3) N’lnﬂ'jﬂnduﬁﬁmanﬁ
SnwnldfiadrelivedAnnedii (Soeaz 84.4 uaz
56.7 BINAGU p = 0.02) Tundw}"ﬂwﬁﬁmami
Snwnd wudndilsauszinanreidulsaviaanidon
aNBIEINTT (308az 9.4 \euiusesas 26.7) us
TufistedAneada (o = 0.075) InedadedunTdu

LWF B¢ mm'u;w,l,swaﬂfm (NIHSS) ASPECT A31H

suladin sns1nsLEuaciala szeuiiAalwaen
waznstAnNTzenIndon INAlAWANA1ABIERIN
2 Ngu
Wausuatmansznuangaudsfimaineziing
HONANTSNYI LA 878 LW ASPECT NIHSS uas
operative time 0% multivariate analysis AIENNT
ATWIUULUU binary logistic regression NUIDATINTG
\Danasaidandusa (mTic 2b-3) Wudadefiend
fnasanan1ssnwiedelited A9t lnewuin

o

n1sanaamLaand15a7 mTICl 2b-3 anlanianis

finan13snwNlaffesoeaz 84 (OR 0.16, 95% Cl

0.035-0.715, P = 0.017) AIAI31N 2

do o oo

m15197 2 anwezillzacgilenasnidenanasgnawdeunan uasladendunusiunanissne

Unadjusted OR 95%ClI

P value

Adjusted OR 95%Cl P value

mTICI 2b-3 0.242 0.073-0.801

anusigwa (Discussion)

N159NWIHUI8Na0RAL Ao RENDIAULREUNAT
A28A15%1 Mechanical thrombectomy T%ﬂﬂﬂﬁ% x
Uszndnmiiadaelunisdanasnionanas an
nstiaywanwlugUaelaiduagnef annisAnen
ﬁwuﬁ'l N19%11 Mechanical thrombectomy THuans
Snwififisesaz 51.6 9geninn1sAnunfi W
97N Meta-analysis9 ANWINANIISNWAT 90 Taag
HUlenaanLianaNey anterior circulation 8RR 1
naN33NuTiRSeeas 46 WasnnisAnwataunin
ﬁﬁwmiﬁﬂmﬁmwﬁwmﬁmw 2553 - 2557 %4
mmxﬁﬁ’aﬁﬁmim’%mqﬂnicﬂimﬁamﬂﬁﬂhmiﬁﬁ
#Ran1s nRleRan1ssnufiRAINIINs AN RES

ﬁﬂmhaﬂwmﬁﬂiw 2550-2566 #9NN1SNRIN

0.02 0.158

0.035-0.715 0.017

wARA uazgunsalsne TiRuadennauiedield

sansnlanasaionnganulaninnii (Soeaz 84

=]

Weunusaeaz 71) Tunguinanissnwis lunns

AnwidanIIN1sidedinagnsosas 21 d9genin

Qa

1 '
I=5%

N13AN¥1 11 Meta-analysis® Z9aeM308a215.3 lng

a
[V %

TunsAnwinu fgthededianedn 13 s1e Tng
5 51818833ma1NN172 severe sepsis MLARTWIZHING
wanlsaneuna 1 518 LHedinaniilaidniis
29172 (Spontaneous ventricular tachycardia) 1 518
WHeddnanuziSessezgnving Algsunsifadenas
vLﬁ%'Uﬂ’li%Jﬂwﬂ pI98 Mechanical thrombectomy %Gﬂ’l%s

unsndanilaldniizunsndannieszuulszan

o (% ]
s =] vd o o =]

nanwmd vinldionsn1sidedinngednniinisane

AEIWN
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niteluiladefifinasonanissneiiisainnis
AnwittAe snsinsilanasmdandisa (mTICI
2b-3) wuiftreninuafidnsiniadanasaiien
duSengiisasaz 71 SemenndoeiunisAnusing
fikwan®® Geazagszninedosas 59-92 uazfing
Ranan1ssnen dalunsdiilanasnionlidnse

[

nnsAnuinuegisasa: 29 Iaglunguitiing

]
=] U 1

N153N¥INANEISREa: 8.1 WARIINNISIURAviaan
onlidSailonaliwanissnufianiinadifilea
nasnLdon lid15e
nsAnufidwsnuiengragiiefuarena
A159NN Imamqﬁﬁﬁu 1 9° asfinanissnuwiia
aRaIsaEa: 18 WRIINNISANWARNUIN anglailel
fonanonan1ssnunsin9zinnusAsesAade
mqiz‘ﬁiwﬂéjuﬁﬁmamﬁﬂmﬁLLazﬂﬁiN‘ﬁﬁmams

o

Snwn AN 64 uaz 70 U AINA1AU We LN IARAIN
WANAIA O LR E1A LY

n9sER (P = 0.439) B4
270 Meta-analysis® swmmjﬂw‘ﬁ'ﬁmqmnﬂiw
wiaiu 80 U fila5un135nwse Mechanical
thrombectomy finan153nwAania aesl OR 3.68,
95%Cl 1.95-6.92 ﬁ'@lfmﬁamq%avlaiv[,ﬁnﬁ;luifaﬁ'hﬁ’m
1%ﬂ’liL§E}ﬂ§ﬂ’JﬂLﬁE}ﬁ’l mechanical thrombectomy
nsfnwi imsAnwegluuiunzadamenuia
ssfupfegf fenAneineInIA Seuanainiusia
ALAZITIINITNHITONNIALAZATOUASY B9LANTS
u%miu,ﬂ'wm%auuazqﬂﬂaﬁﬂﬂﬁiﬂ”ﬁw'Sﬂ’mﬂizﬁ’%
§20N 50*&"1’03‘3?]’@51ﬁ'mmqﬂnsdﬁ"lﬂumiﬁﬂ
whan1s Aldaansadnlamindnsnissnea Fefl
NM5AN¥INUINA13LY Balloon guide catheter M@l
nadanasniondSanousnsousngnin® uazle
uanissnuafisigeninlunguiilalaldagnoiiod ey
N9EG R %a‘iuamﬂmmnmmin&lﬁqﬂﬂizﬁﬁﬂlﬁaéw
uwsHa1eNINIw a1adelissnsinan1sSnund

a &
FFINTINAW

Jo91NnUavN1SFAinu (Limitation)

1. nsAanwridwnsAnwidaunas lagsiu
d0yaNInNA289EU8NLE15UN13Y11 Mechanical
thrombectomy taelalaLendiasnsrisering Anterior
LLae Posterior circulation

2. Tuga8u1951871313Un19%7 Mechanical
thrombectomy bELAMTWANA19INAILHBLIEN289
2019 AHA/ASA guideline Tw589289 onset of symp-
toms lAEB1AEN15IHINEIINEIN1UERAY Brain and
neck CT angiography kaz CT perfusion BMHLEWINTG
A135nwzaslseneuIa

= . . . ) (9

3. # neuro-interventionist 2 AWLTIWE1ANS
@ X 2 o 1 o o
Snwigae Feenafmauana19inlwisogaad
Uszaun1sailnnstinissnua

4. n3UszLfin ASPECTS vinlaaunndgvinise

=1 o
analamR lun1suUang

5. Twn135nv11l#ASa9 Single plane DSA i

aggLRYY 991911 operative time WIBNINNI

a

Udngl

asu (Conclusion)

n133nwlsAnaanionaNaIgnRWLEEUNEY
F8N19111 Mechanical thrombectomy 1HHAN155NEN
dld d' ol U o o =1
716 (MRS 0-2 91 90 %) 58882 51.6 HAMNIINI5LHE
FImagnsneas 21.0 uaz n1slanasnfend e
[ o o =1 s
(mTICI 2b-3) \uiladefianlanian1sfinanissnu

Alaalasoeas 84
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nN18dnN1AF1ansyav fibrofatty adhesion nun1sSIUANUDL
fisy:USIoruU pterion M28INATA suprafascial dissection

[-¥) o s o (-3
AANUS JIAHNNG, N.U.
NANS ASDNIIAUNS, W.U.
NUIYIAMAFEAIARNS NIATIIAAEAIARNT
AISUNNEATIARNTITTNETUIA NH1INET1FEUINUNTIETIY

L= .
Unanando
TullaguinnsiUanisAswzusia pterion WUU suprafascial technique leisuAINfenlulszdaim
FTﬂEJLLWﬂETna:mlEN professor Kamiyama Hiroyasu a2 Tanikawa Rokuya al%‘d‘izmﬂmji!% n15L911a

Ne3N1AANERS20Y fibrofatty adhesion HANNANALNISAISHIARMIBINATA JusedelasausINAINGLIAED
) =3
AU fiorofatty adhesion 81 13luuNANNG

F77ﬂ°7ﬂ°§y: Suprafascial dissection, fibrofatty adhesion, frontotemporal branch of facial nerve, pterional

craniotomy, pterional scalp flap

Abstract

The Anatomy of Fibrofatty Adhesion and the Pterional Scalp Flap Opening Using the Suprafascial
Dissection Technique

Currently, the suprafascial technique for scalp opening at the pterion has gained popularity among the
neurosurgical groups of Professor Hiroyasu Kamiyama and Rokuya Tanikawa in Japan. Understanding the
anatomy of fibrofatty adhesion is crucial for performing surgery with this technique. Therefore, the author
has compiled knowledge regarding fibrofatty adhesion in this article.

Key words: Suprafascial dissection, fibrofatty adhesion, frontotemporal branch of facial nerve, pterional

craniotomy, pterional scalp flap

Corresponding author: ARANWWKS SIFRNG, W.U.
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unuA (Introduction)

n1sttanibiAsws (pterional scalp flap) e
nin1sillanzlnandsuwzusiaee pterion (frontotem-
poral or pterional craniotomy) KUY suprafascial
technique Lﬂuﬁﬁaﬂ%ﬂizamﬁammﬂénEjmaa
professor Kamiyama Hiroyasu ka2 Tanikawa Rokuya
Twdszinadusnwwnanedu Duwignsilad
Foun arnsatlalimAanwnzlnanAsueusiins pterion
Isaenan3192919 1WHIZEINSUNSHIARALUY anterior
temporal approach %ﬁﬂ% distal transsylvian ap-
proach wuuwite ldlunnsesniianiiunasndean
ﬂuaﬂfﬂﬂwm‘ﬁ distal basilar artery WA posterior
communicating artery WAN15LSANSEG A S W LUUTIA L8
Tasuanuiienagiounsnaneluiagin

n15.Um pterional scalp flap fivanemadaLiie
pterional craniotomy g1asauwusaanln 2 Uszian
Tney 9 A 1) one-layer technique (myocutaneous
flap) W&z 2) two-layer technique Jaiun suentu
scalp proper (skin, subcutaneous tissue Lae galea
aponeurosis) 28N31N temporalis muscle q 3 wuu
Isiun 2.1) interfascial®, 2.2) subfascial6 uas 2.3)
suprafascial technique'® lag@aguuuks N IwNATA
flasumnafensinniuazlneanizagodeluns
11 cranio-orbitozygomatic osteotomy

150 ARIIATHELU two-layer technique
131501 89US M pterion LABEIITALABATILUU
one-layer technique L‘ﬁ;a\‘iﬁl’m temporalis muscle g
AAUNANLUATBANULAZAIBIAS (inferoposterior)*®
INNIILLYAN temporalis muscle 8aNaN frontozy-

gomatic process (U1 1) N15UALUY two-layer

5UN 1 n5.lm pterional scalp flap A1%AILUY two-

layer technique WEAS LA ABAITLEN temporalis
muscle (1duUszdN1) aanain frontozygomatic
process (LAWUIZHA) AINUWIGNATHLINGDS
#1144 temporalis muscle gnABUNANLUAIHETS
WAZAIWNAY (inferoposterior) ANNLWIGNATALIL?
LWEA1LERS temporal line LAWAHILERI2B V2B

temporalis muscle ﬁgnﬁmaanmn temporal line

technique f:ﬁm’mminﬁ'a%ﬁﬁﬁﬁcyﬁamsmm%‘u
Sauawe frontotemporal 289idwUIEMANDIAT 7
(frontotemporal branch of facial nerve: FTFN) R
’J’lﬁlﬁT’JElgiisz’m galea aponeurosis LA superficial
layer 289 deep temporal fascia (sDTF)°™° (gﬂﬁ 1)

WatleonwnsunaEuse FTEN Sefinnswam
WARALKNNTYN two-layer dissection 2 LU FunAe
interfascial (3Uf1 2 gnAsiduuszdsn) uaz subfascial
dissection (3Ul 2 gnAsdulsziindes) dadui

4-6,8-12

Aenldlndaguu WHANNNITANWI289 Salas

" AU Sriamornrattanakul kazAME'® WUIN

LASAEUS
18190911 two-layer dissection Inele suprafascial
dissection (U7 2 gnesauUszdumne) lnelaiinnis

UIALRUAEINNT1I568 FTFN
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msiUaAnUvAsY:USIotu pterion lnelBinadn su-

prafascial dissection

13

Sriamornrattanakul kasAE'® AU Salas kA

T NUIINISR I AR IIASHELUU two-layer

A
technique LUU suprafascial dissection (gﬂﬁ 2 gn
AstdnUszaumg) AR AR esnasanisv pteri-
onal craniotomy WAEIN150U89NWNISUIALAURS

FTFEN 167%"° waziamsinisiintatiausiimasy

Loose areolar

tissue Skin Galea aponeurosis

Pericranium

Subcutaneous tjgsue
\;/
N\ FTFN

UG (temporal hollowing) #a8NIUUY interfas-
cial dissection 8NNBIHNAYNIIATR WANNUIT
§i frontalis paralysis WUUTIATIIASDEE: 20.4 4
1391 suprafascial dissection gndnfinzaulanlae
fibrofatty adhesion (FFA) Foifuusiinidifinsdnsin
142849 galea aponeurosis, suprafascial fat pad Lbag

sDTF Tned FTEN namsaagnieln’’ (U 2)

= Buperficial layer of
', deep temporal fascia

\

|

| .

ﬁuprafasaal fat
pad

Temporalis
muscle

| Superficial

temporal
fascia (galea
aponeurosis)

Deep layer of deep

temporal fascia FFA (pink

box)

Interfascial
Fat pad

Deep fat
pad

Masseter.
muscle

Zygomatic arch
Parotid gland

Parotid-masseteric .
fascia ~ s

Coronal plane of scalp

5U 2 (3UZhe) wnmATNLEAIARUNTSISBIA P8 gunIIAswzUSIanesule coronal plane UAZEIUAKINITINIAIZEY

frontotemporal branch of facial nerve (FTFN, Lﬁ’%?{mﬁm) ﬁamaﬁaagiszwj'mﬁ'u galea aponeurosis Lbag superficial

layer of deep temporal fascia (3U291) ugasn waenaza9guane gnrasiduwlssds1uans interfascial dissection;

anAsLRuUSEAINARILERY subfascial dissection; gnAsLHWUIEAUAILERY suprafascial dissection; STA: superficial

temporal artery; FFA:. fibrofatty adhesion; SMAS: superficial musculoaponeurotic system



Thai Journal of Neurological Surgery
Vol. 15 No. 4 October - December 2024

141

n1viAuUYeavLUUY frontotemporal veviduus:an
aua\)fjr"i 7 (frontotemporal branch of facial nerve)
navo1n stylomastoid foramen

naendwlszamaneigii 7 (facial nerve)
88NN stylomastoid foramen ﬁl’mialf%’fl’mﬁ’nj’m
n32eN21n53tN3819 (ramus of mandible) fiszsu
Uszanne 2.5 om 1810 zygomatic arch 97n%39157
RONUNA1E parotid ABwLANLWILTY 5 uasedae He

W24 frontotemporal (FTFN) FalUn1emunsinuazun

ANWHUNDARIHI zygomatic arch U%L'Jmﬁaﬂwﬁﬁﬁia
tragus USEHI08 1-2.4 cm REI9INTIN zygomatic
arch Uawd FTFN azumnuanwiaanidv 3 uansdas
(rami) Tsiun rami auricularis, rami frontalis W& rami
orbicularis ?di\‘i rami frontalis N’lLﬁyEJ\‘mﬁ’lNLf:a frontalis
Sefidmdaelunsenadnaieann Ingdmiiaginie
R zygomatic arch LHwUS2EM FTFN 9g219620g 16
(medial) §18 galea aponeurosis Wazl#ie (lateral)
Re suprafascial fat pad®®'®" (g‘d‘ﬁ 2, 3)

<
L)
1
\
1}
\
1
\

carch

Zyggmﬁﬁ

35U 3 UIN13I196I1289U frontotemporal 284 facial nerve (FTFN) USLININUAIWIINENN WS AU superficial temporal

artery (STA) w2 frontal (fSTA) W2 parietal (pSTA) LAz zygomatic arch WaZWLARAIGALAKIAD fibrofatty adhe -

sion (FFA) §NWSAU zygomatic arch LAz frontozygomatic process (FZP) tduUszdauanaunwalsun (hairline)



142

91saisus:ainfAagmansing
U 15 auuil 4 panu - SuAy 2567

nawd1Aryuov fibrofatty adhesion (FFA), supra-
fascial fat pad ua: frontotemporal branch of facial
nerve (FTFN)

FFA A8 USOIfiRRM DS galea aponeu-
rosis (temporoparietal fascia 158 superficial temporal
fascia) Avu suprafascial fat pad Was sDTF ﬁamaﬂ
n1sAnwlinewnsuadelafinisssysiunionig
AEINAFNERS RTINS 117

Salas uazAmg An®1lwo191581We) 5 519
47%I% 10 979 WUIT FFA agnika (superior) 618
zygomatic arch 2.3 cm uazagnad (posterior) 618
inferolateral angle 28y orbit 3.0 cm Was FTFN %\‘1
11U FFA 18997396 SR zygomatic arch'’

Salas wazAme'' U Poblete WazAmM® lARNTS
ANWILHINIINI31967289 FTFN WUIHA9n o
089N FFA uaa FTFN la%eagmite (lateral) se
loose areolar tissue Wae suprafascial fat pad LLaz"j\‘i
AoluiiiaLaes frontalis muscle

Spiriev wazAne'® Anwnluo1ansdlngsiwan
16 %19 wudn FTEN Sausnluluwusiond galea apo-
neurosis U8z sDTF LHanAniuwLazisenUsanian
fibrofatty layer

Shin wazAne'” Anwnluenansdlnednwin 55
#19 wud1 FTFN S0 TU9 fibrofatty layer UStaails
superficial temporal fascia LAZWUIN FFA Lﬂuu'%muﬁ
L%Nﬁmﬁ’msijﬁ'ﬁ% galea aponeurosis, suprafascial
fat pad Waz sDTF Lagdawsnn FTFN 8ina19saag 1-2
cm WWILAZATY (anteroinferior) #1@ frontal branch
289 superficial temporal artery (fSTA) fiusianiasiv
agelsimuAuanizas FIFN Ussninsoeas 3.6
MNusegld 1STA (5Uf 3)

Yangsamit LasmAmes®®

Anwnlwana1sdlne
1% 14 TrouazAnwlugUlgasmionainsiwin

20 518 WU31 FFA ag'ﬂ"m’m frontozygomatic process

Tunes1unag (posterior) 2.2 cm lUN1AIBU
(superior) R8 zygomatic arch 2.5 cm wwadealunng
FNARILAZU (superoposterior) #18 junction 531314
frontozygomatic process AU zygomatic arch 2.1 cm %ﬂ
FOUUKHAZBY FFA agiﬁwmniaa&iaizqumﬁa34
ABIENINEIWrRIgAZas temporal line iU fronto-
zygomatic process MUN9AIBAN (inferior) 2 cm
Twnsanunluenansdlne waz 1.8 cm TwnnsAnen
ngthease (Ufl 3, 4) uazlainunisumdusie
FTEN T1n15%n suprafascial dissection TunsAnEn

NIARBNTIIRHNG 20 518

Us:lestiven FFA na:msus:gneilénionadn

WAa991N FTFN 39881310 FFA La2%w 323968 1
14 anterosuperior TULae9 frontalis muscle 2931967
ag'szﬁiw galea aponeurosis AU loose areolar tissue
Ll,a:agl:’izﬂﬁ'm galea aponeurosis AU suprafascial fat
= & a . ] )
pad (3UN 2) Z9USLI8U superoposterior Aa FFA LU
USLIUN loose areolar tissue FIHINITOUENDONDIN
sDTF 1678 blunt dissection wazlafl FTFN J96i1b1
Fwih H91111N19911 suprafascial dissection bagLen
% loose areolar tissue AU suprafascial fat pad aan
910 sDTF Frelasinn1suiaduns FTFN Zeaginite
(lateral) 6@ loose areolar tissue LiainNsuendwly
flausLaeu FFA @4 galea aponeurosis kae sDTF AN
a s 63 a d' 1 .
Annw WOuuSmnldgasasenlalag blunt dis-
section bo FFA ﬁaLT]%a;mﬁuqmaaﬂﬁﬁw suprafascial
1 & A a <
dissection N13laiuen (dissect) LibaLausSiaes FFA 34
[t as I~ 1 d'n' 1 U
Wwn1sUaenwnisunmaune FTEN YI'NEJQGL% FFA 16
Twaamen A91hsN1518N sDTF WA temporalis
muscle 88Na1N frontozygomatic process aunsald
FFA 1w inferior limitation tiatlaen1snsuImduse

FTFN finansagln FFA'™® (5U7 4)
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Anterior
border of
FFA

Junction of
temporal line and
frontozygomatic
process

Frontozygomatic
process

Temporal line

Fibrofatty adhesion
(Area in dash line)

Posterior
border of FFA

5U# 4 13711 suprafascial dissection USLImMLEWU sEFINIABUTIIMDY fibrofatty adhesion (FFA) A WHAYIZHZYINGTENIN

FDUNWIZEY FFA AUALTENFBTZNINEINNIIEAZE temporal line fiU frontozygomatic process

asu

AITHINIINIBTNTAAIEASADINITINIAIDD
FTFN %i11l%n51u791 suprafascial dissection §1H130
ylatneldiinnisuimiuse FTFN wazsieaziden
N19N8IATAANERS2B9 FFA d1815a111HW NS
W ANIIAS W WU suprafascial dissection PRI
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