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The Percentage of Postoperative Slip Reduction in
Single Level Low-Grade Lumbar Spondylolisthesis Impact
on Clinical, Radiologic Outcome and Complication

Jonyut Klaewthanong, M.D.’

Teera Tangviriyapaiboon, M.D."”
'Department of Neurosurgery, Neurological Institute of Thailand, Bangkok, Thailand

Abstract

Introduction: Reduction of spondylolisthesis is intended to restore the original morphology of the spinal
canal, foramina, and alignment, potentially leading to neural decompression and reduced shear forces on
the spine. However, the optimal extent of reduction during surgical management remains debated due to
concerns about complications, particularly neurological deficits. This study aimed to evaluate the correlation
between the postoperative slip reduction (Total or partial reduction) in 1 level spondylolisthesis and clinical
outcomes, radiologic outcomes, and complications.

Methods: We conducted a retrospective analysis of 98 patients who underwent single-level trans-
foraminal lumbar interbody fusion or posterior lumbar interbody fusion with or without polyetheretherketone
(TLIF/PLIF A PEEK) with intraoperative reduction in low-grade spondylolisthesis at the Neurological institute
of Thailand between 2015 and 2020. Patients were divided into a total reduction group (n = 64) and
a partial reduction group (n = 34). Both groups were followed for over 24 months, and outcomes were
compared.

Results: Surgical complications were similar across both groups, with no statistically significant differ -
ences (p > 0.05) in postoperative motor deficits, adjacent segment disease, pseudarthrosis, intraoperative
blood loss, length of hospital stay, infection rates, or dural tears. The only significant difference noted was
in operative time, which was longer in the partial reduction group. Postoperative spinal MRI findings showed
no significant differences in disc or facet degeneration between the groups.

However, there was a trend toward reduced pseudarthrosis and adjacent segment disease, as well as slower
degeneration of facet joints and discs in the total reduction group, although these findings did not reach
statistical significance, likely due to insufficient follow-up duration.

Conclusion: Total reduction does not lead to better outcomes than partial reduction. However, it also
does not increase the rate of complications. Total reduction of spondylolisthesis potentially improves fusion
rates, reduces adjacent segment disease, slows facet and disc degeneration, although this difference was
not statistically significant.

Keywords: Slip reduction, Low-grade spondylolisthesis, Lumbar interbody fusion, Clinical outcome,
Radiographic outcome.

*Corresponding author: Teera Tangviriyapaiboon, M.D.

Email: tangviriyapaiboon.t@nit.¢o.th
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Background

Lumbar spondylolisthesis is a common spinal
disorder in adults, affecting approximately 4-6% of
the general population. The forward slipping of the
upper vertebra typically leads to a decrease in lum-
bar lordosis, spinal canal stenosis, and foraminal
stenosis, which can entrap nerve roots. Clinically,

the presentation varies, ranging from mild to severe

symptoms of low back pain, with or without radicu-
lopathy. Most patients with symptomatic spondy-
lolisthesis can initially be managed conservatively
with physical therapy, activity modification, and
medications. However, when symptoms persist,
surgical treatment has been shown to be superior
to conservative approaches.

Reduction of spondylolisthesis can be ben-
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eficial as it aims to restore the original morphol-
ogy of the spinal canal, foramina, and alignment.
This process can lead to decompression of neural
structures and a decrease in shear forces on the
spinel. However, the extent of reduction in op-
erative management of spondylolisthesis remains
controversial. Proponents argue that total reduc-
tion can improve spinal biomechanics—such as
improve fusion, reducing adjacent segment disease
and slowing the degeneration of facet joints and
intervertebral discs and pain symptoms. On the
other hand, opponents highlight the increased risk
of neurological complications due to injury nerve
roots during the reduction maneuver. Additionally,
reduction may increase operative time, length of
hospital stay, infection rates, and the risk of dural
tears.

This study aimed to evaluate the correlation
between the postoperative slip reduction (Total
or partial reduction) in single level low-grade
spondylolisthesis and clinical outcomes, radiologic

outcomes, and complications.

Materials and Methods

Patients

A retrospective study was conducted on 98
patients who underwent single-level instrumented
lumbar interbody fusion (TLIF/PLIF + PEEK) with
intraoperative reduction for low-grade spondylo-
listhesis, following at least 6 weeks of conservative
therapy without improvement in clinical symptoms.
The surgeries were performed by multiple surgeons
at the Neurological institute of Thailand between

2015 and 2020.

Inclusion criteria:
1. Single-level low grade lumbar spondy-
lolisthesis
2. Treatment with lumbar interbody fusion
(TLIF/PLIF) with intraoperative reduction
3. Clinical and radiological follow-up of at

least 24 months

Exclusion criteria:

1. Multi-level lumbar spondylolisthesis

2. Previous lumbar spine surgery

3. Local infection or malignancy

4. Motor weakness unrelated to spondylolis-

thesis

Evaluation of clinical, complication and radio-
logical parameters

Each patient was assigned a serial number
according to their consecutive sequence of hos-
pitalization and divided into two groups: the total
reduction group, consisting of patients who had
no visible spondylolisthesis on postoperative
films, and the partial reduction group, consisting
of patients who still had visible spondylolisthesis
on postoperative films. All patients were followed
for more than 24 months.

Clinical status was assessed by evaluating
the muscle power grading of the spinal nerve root
at the level of surgery both preoperatively and
immediately postoperatively. Additional metrics
included operative time (Minutes), intraoperative
blood loss (Milliliters), and length of hospital stay
(Day). Pseudarthrosis (symptomatic nonunion) was
evaluated 1 year-post-operation with CT scan, while
adjacent segment disease was assessed after more

than 2 years.
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Radiological parameters were measured by
author both pre- and post-operatively. Plain films
were used to assess spondylolisthesis and lumbar
lordosis. Measurements included the extent of
anterior displacement and vertebral body length
(Anterior-posterior diameter), as well as the cal-
culation of the percentage of slippage (Figure 1)

and Meyerding classification (Figure 2). Segmental

lumbar lordosis (Figure 3) was measured as the
angle between the superior endplate of the su-
perior vertebral body and the inferior endplate
of the inferior vertebral body. For some patients,
pre- and post-operative MRI of the lumbar spine
was available to assess disc degeneration (Figure

4) and facet degeneration (Figure 5).

Figure 1 Extent of anterior displacement 9.76 mm. Vertebral body length 52.01 mm. The pre-operative slip 9.76/52.01
x 100 = 18.77%, Meyerding classification grade 1 (Left). The post-operative slip 4.68/52.01 x 100 = 9.00%
(Right). Percentage of slip reduction 18.77-9.00 = 9.77%

GRADE |
<25%

Figure 3 The pre-operative segmental lumbar lordosis 11 degree (Left). The post-operative segmental lumbar lordosis

15 degree (Right).
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Disc has a uniform high signal
Gradel in the nucleus on T2.
Gradell Central horizontal line of low signal intensity.
Gradelll High intensity in the central part of the nucleus
rage with lower intensity in the peripheral regions
of the nucleus.
Low signal intensity centrally and blurring
Grade IV of the distinction between nucleus
and annulus.
o Homogeneous low signal with no distinction
= between nucleus and annulus.

Figure 4 Grading system of intervertebral disk degeneration2

CcT MRI

v » Grade 0 : Normal facet joint space

; 1 (2-4 mm)
- “.}" r + Grade 1: Narrowing of facet joint

space (< 2rnm} small osteophytes,
mild hypertrophy of articular process

» Grade 2 : Narrowing of facet joint
space, mederate osteophytes,
moderate hypertrophy of articular
process, mild subarticular bone
erosions

» Grade 3 : Narrowing of facet joint
space Iar%‘e osteophytes, severe
of articular process,
se\.rere subamcular bone erosions,
subchondral cysts

Figure 5 Grading system of facet joint degeneration’

Statistical analysis correlation between the extent of reduction and

Statistical calculations were performed using motor power deficits, adjacent segment degenera-
SPSS software (SPSS Inc., Chicago, ILLinois, USA). tion, pseudarthrosis, infection, dural tears, facet
The correlation between the extent of reduction joint degeneration, and disc degeneration was as-
and operative time, blood loss, and hospital stay sessed using the chi-square test. p-values less than

was analyzed using the Mann-Whitney U test. The 0.05 were considered statistically significant.
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Results
Demographics

The study population consisted of 98 patients,
34 patients in the partial reduction group and 64 pa-
tients in the total reduction group, mean follow up

time 59.70 month. The mean age of 57.59 years at

Table 1 Demographic data

the time of surgery. The most commonly affected
spondylolisthesis segment was L4-L5 (84.7%), fol-
lowed by L5-S1 (13.3%). The most common grade
of spondylolisthesis was grade | (66.3%), followed
by grade Il (33.7%) (Table 1).

The mean percentage of slip reduction was

Total patient (%) 34 (34.7) 64 (65.3)
Male 9 (26.5) 24 (37.5)
Female 25 (73.5) 40 (62.5)
Mean age (Years) 59.41 56.63
BMI (Kg/M?) 26.70 26.20
[spondlolithesislevello6)
L2-3 1(2.9) 0
L3-4 0 1(1.6)
L4-5 29 (85.3) 54 (84.4)
L5-S1 4(11.8) 9(14.1)
(Gradeof spondylolistresisioe)
Grade | 16 (47.1.8) 49 (76.6)
Grade |l 18 (52.9) 15(23.4)
Operative time (Minutes) 24521 201.70
Blood loss (Milliliters) 427.65 414.22
Length of hospital stay (Day) 7.12 6.45

Pre-operative slip %
Post-operative slip %

Slip reduction %

Length of reduction (Millimeters)
Pre-op lordosis (Degree)

Post-op lordosis (Degree)

Increase lumbar lordosis (Degree)

23.88 18.50
10.30 0

13.58 18.50
574 7.75
1.32 4.94
541 12.11
4.09 7.17




Thai Journal of Neurological Surgery
Vol. 3 No. 2 April - June 2025

37

16.80%, with preoperative measurements at 20.37%
significantly reduced to 3.57% after surgery. The
mean length of reduction was 7.05 millimeters, with
preoperative measurements at 8.56 millimeters
significantly reduced to 1.52 millimeters postopera-
tively. The mean increase in lumbar lordosis was
6.10 degrees, with preoperative measurements at
3.68 degrees significantly increasing to 9.78 degrees
after surgery.

The average operative time was 216.80 min-
utes, with 245.21 minutes in the partial reduction

group and 201.70 minutes in the total reduction

Table 2 Clinical outcome and complication

group, showing a statistically significant difference
between the two groups (p = 0.001). The average
blood loss during surgery was 418.88 milliliters,
with 427.65 milliliters in the partial reduction group
and 414.22 milliliters in the total reduction group,
with no statistically significant difference between
the two groups (p = 0.238). The average length of
hospital stay was 6.68 days, with 7.12 days in the
partial reduction group and 6.45 days in the total
reduction group, showing no statistically significant
difference between the two groups (p = 0.349).
(Table 2)

Clinical outcome

Percentage of slip reduction

Partial reduction (%) Total reduction (%) p-value
Motor power deficit 3(8.8) 5(7.8) 0.290
Infection 1(2.9) 1(1.6) 0.458
Dural tear 1(2.9) 1(1.6) 0.458

Motor power deficits were observed in 3 pa-
tients in the partial reduction group and 5 patients
in the total reduction group, with no statistically

significant difference between the two groups (p

Table 3 Motor outcome and slip reduction

=0.290). All patients who experienced motor defi-
cits regained normal motor power within 1 month
postoperatively, with half of them recovering within

the first week after surgery. (Table 3)

Motor power Motor power deficit (N = 8) Motor power intact (N =90)
Pre-operative slip % 21.87 20.23
Post-operative slip % 5.04 3.44

Slip reduction % 16.82 16.79
Length of Reduction (Millimeters) 6.91 7.06

Among the patients, 8 (8.16%) experienced deficit group and 16.79% in the no motor power

motor power deficits. The average percentage of deficit group, with no statistically significant dif-

slip reduction was 16.82% in the motor power ference between the two groups (p = 0.716). The
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average reduction in length was 6.91 mm in the
motor power deficit group and 7.06 mm in the no

motor power deficit group, also showing no statis-

Table 4 Adjacent segment disease and slip reduction

tically significant difference between the groups
(p=0.938). (Table 4)

Adjacent segment disease

Pre-operative slip %
Post-operative slip %

Slip reduction %

Length of Reduction (Millimeters)

Adjacent (N = 14) No Adjacent (N = 84)
16.15 21.07
2.89 3.68
13.25 17.38
5.57 7.29

In the study, 14 patients (14.28%) had adja-
cent segment degeneration, with no statistically
significant difference between the groups (p =
0.136). The average time to onset of adjacent seg-
ment degeneration was 43.93 months. Most cases,
9 patients (64%), involved the upper adjacent seg-
ment, and 1 patient in the partial reduction group
required additional surgery. The average percentage
of slip reduction was 13.25 in adjacent degeneration
group and 17.38 in no adjacent degeneration group.
Statistically was not significant difference between
the two groups (p = 0.174). The average reduction
length was 5.57 mm. in adjacent degeneration
group and 7.29 mm. in no adjacent degeneration
group. Statistically was not significant difference
between the two groups (p = 0.148).

Although there was no statistical significance, it

was observed that patients who did not experience

Table 5 Pseudarthrosis and slip reduction

adjacent degeneration had a greater reduction in
the percentage of slip and reduction length com-
pared to those who developed adjacent degenera-
tion.

Pseudarthrosis occurred in 2 patients in the
partial reduction group and 1 patient in the total
reduction group, with no statistically significant dif-
ference between the two groups (p = 0.236). The
patient was pseudarthrosis 3 (3.06%) patients in the
study. The average percentage of slip reduction was
15.06 in pseudarthrosis group and 17.38 in fusion
group. Statistically was not significant difference
between the two groups (p = 0.829). The average
reduction length was 7.28 mm. in pseudarthrosis
group and 7.05 mm. in fusion group. Statistically
was not significant difference between the two
groups (p = 0.749). (Table 5)

Although there was no statistical significance,

Fusion

Pre-operative slip %
Post-operative slip %
Slip reduction %
Length of Reduction (Millimeters)

Pseudarthrosis (N = 3) Fusion (N = 95)
30.52 20.05
15.46 3.68
15.06 16.85
7.28 7.05
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it was observed that patients who fusion had a
lower post-operative percentage of slip compared
to those who developed pseudarthrosis (p = 0.072).

A total of 21 patients underwent spinal MRI
due to new-onset back pain, and 7 of them were
diagnosed with adjacent segment disease. All pa-
tients had L4-5 spondylolisthesis. The average time

from post-operation to MRI was 57 months. The

Table 6 MRI radiographic outcomes

study found no statistically significant difference in
disc degeneration and facet degeneration between
the two groups. However, disc degeneration and
facet degeneration tended to be more prevalentin
the partial reduction group compared to the total
reduction group, although this difference was not

statistically significant. (Table 6)

Radiologic outcome Percentage of slip reduction
Partial reduction (N = 34) Total reduction (N = 64) p-value
MRI patient 10 11
Disc degeneration above (%) 4 (40) 1(9.09) 0.149
Disc degeneration below (%) 5 (50) 4 (36.36) 0.670
Facet degeneration above (%) 4 (40) 3 (27.27) 0.361
Facet degeneration below (%) 5 (50) 3 (27.27) 0.670

Discussion

Lumbar spondylolisthesis is a common spinal
condition, degenerative spondylolisthesis is espe-
cially common in individuals over 50 years of age,
impacting about 4-6% of the general population.
It is an acquired condition, meaning it develops
over time, largely due to age-related degeneration
of the spine. The Copenhagen Osteoarthritis Study
found an incidence of 2.7% in males and 8.4% in
females”. Clinically, the presentation varies, rang-
ing from mild to severe symptoms of low back
pain, with or without radiculopathy. Most patients
with symptomatic spondylolisthesis can initially
be managed conservatively with physical therapy,
activity modification, and medications. However,
when symptoms persist, surgical treatment has

been shown to be superior to conservative ap-

proaches.* The Spine Patient Outcomes Research
Trial (SPORT) 4 prospectively followed patients with
degenerative spondylolisthesis for 2 and 4 years.
Final as-treated analysis showed that patients who
underwent surgery appeared to have statistically
significantly better outcomes. Both pain and func-
tion were analyzed. The results were significant at
both 2- and 4-year follow-up periods.

Recent advances in surgical techniques, In-
strumented fusion many techniques have been
developed to achieve stability and restore spinal
alignment in degenerative spondylolisthesis by uti-
lizing implanted instrumentation to promote bony
fusion across previously mobile spinal elements.
However, a major component of the pathology
to be addressed involves collapse and slippage

of ventral components of the spinal column, an
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area that takes on about 80% of weight bearing
but is unaddressed by posterolateral fusion alone.
Therefore many strategies for restoring disk height
and alignment by interbody fusion. This allows
the surgeon to attain “360-degree fusion”, thus
optimizing stability across a mobile segment of
the spinal column7. Reduction of spondylolisthesis
in patients with degenerative spondylolisthesis is
more often grade | or Il have suggested that restora-
tion of lumbosacral alignment may result in better
outcomes in degenerative spondylolisthesis. The
optimal of slip reduction (Total or partial reduc-
tion) for managing low-grade spondylolisthesis is
controversial. Total reduction has been linked to
higher rates of postoperative neurological deficits,
blood loss, operative time, hospital stay and other
surgical complications compared to partial reduc-
tion. However, total reduction offers the advantage
of correcting sagittal alisnment at the lumbosacral
junction, potentially enhancing fusion rates and
reducing adjacent segment disease, as well as facet
and disk degeneration, by minimizing shear forces.
The authors conducted a retrospective study to
investigate the clinical outcomes of patients who
underwent interbody fusion with reduction for
degenerative lumbar spondylolisthesis. They col-
lected data on motor function, adjacent segment
disease, blood loss, hospital stay, operative time,
surgical complications, and radiologic outcomes.
Patients were divided into two subgroups: total
reduction and partial reduction groups, according
to the restoration of anterior slippage on postop-
erative images. The strengths of the present study
include a large sample size (N = 98) and a follow-up
period of over 24 months (mean 59.70 months).

The study focused solely on patients with low-

grade spondylolisthesis, all of whom underwent
lumbar interbody fusion with reduction surgery.
However, several limitations must be noted. First,
the study involved multiple surgeons and inter-
body fusion techniques, as well as different types
of spondylolisthesis, including both isthmic and
degenerative origins. Additionally, all radiographic
parameters were measured using plain lateral ra-
diographs of the lumbar spine taken by the authors.
Our analysis of pooled data indicated that total
reduction did not lead to an increase in surgical
complications, including motor deficits, operative
time, hospital stay duration, infection rates, or
the risk of dural tears when compared to partial
reduction. Moreover, there was a trend toward
reduced pseudarthrosis, adjacent segment disease,
and slower degeneration of facet joints and discs,
particularly in patients who achieved normal reduc-
tion, although these findings were not statistically
significant. he only significant difference observed
was in operative time, because in the group where
total reduction was achieved, the surgery was per-
formed by a senior surgeon.

Longo et al.8 (2014) conducted a systematic
review of eight studies comparing arthrodesis in situ
and arthrodesis after reduction techniques in terms
of clinical and radiographic outcomes and safety.
Pseudarthrosis was observed in nine (5.5%) of the
165 patients in the reduction group compared to
eighteen (17.8%) of the 101 patients in the ar-
throdesis in situ group (p = 0.004). Other variables,
such as neurologic deficits (7.9%), instrumentation
failure (4.8%), deep wound infection (3.0%), and
dural tears (0.6%), showed no statistically significant
differences compared to arthrodesis in situ.

Zhan et al. (2021)° conducted a systematic
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review and meta-analysis that included six cohort
studies, all with Newcastle-Ottawa quality assess-
ment scale (NOS) scores of 6 or higher. The study
examined whether reduction or in-situ arthrodesis is
the optimal choice for adolescent spondylolisthe-
sis. No significant differences were found in opera-
tive time, blood loss, neurological complications, or
total complications between the two approaches.
However, patients undergoing reduction achieved
better radiographic results: fusion rate (p = 0.02),
postoperative pseudarthrosis (p = 0.01), percent-
age of slippage (p < 0.00001), and slipping angle
(p < 0.0001).

In the present study of 98 patients, pseud-
arthrosis occurred in 3 cases (3.06%), a lower
incidence compared to the findings of Longo et
al. (2014). Other outcomes were similar, including
neurologic deficits (8.16%)-which were temporary
and resolved within four weeks—deep wound infec-
tions (2.04%), and dural tears (2.04%). According to
the above research, the percentage of slip reduc-
tion, whether total, partial, or in-situ fusion, did

not affect the complication rate. However, a key
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Abstract

The Significance of the Superficial Middle Cerebral Vein in Temporal Lobe Surgery

This article emphasizes the significance of the superficial middle cerebral vein (SMCV), also known
as the superficial sylvian vein, in neurosurgical procedures involving the temporal lobe. The SMCV plays a
crucial role in draining venous blood from the brain, particularly from the temporal region. Understanding its
anatomical variations and venous drainage patterns is vital in surgical planning, especially for operations
involving the skull base and middle cranial fossa. Disruption of this venous outflow can lead to serious
complications such as cerebral edema or hemorrhage. This article categorizes the different drainage patterns
of the SMCV and highlights their surgical relevance. Awareness of these variations can enhance surgical

safety and outcomes in patients undergoing temporal lobe surgeries.

Keywords: superficial middle cerebral vein, superficial sylvian vein, temporal venous drainage,

petrosectomy
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poral vein 338 18sudens1usiin medial surface
984 temporal lobe 1Al uncus, parahippocampal
gyrus LUguraenlians basal vein of Rosenthal

2. Anastomotic veins U3Laad Sylvian fis-
sure: vaendendfiddyusnniae superficial
middle cerebral vein (superficial sylvian vein) uag
vein of Labbe tilasanuasnidantia 2 ﬁag'u‘%nm
temporal lobe warilvualug delludunismdn
Tunsdndeadendieananaues MsuIAEUie
Fuiunaendonna 2 danazvhldAnanudeme
9819U1NAU temporal lobe 1ag vein of Labbe 1
wihfigndendensivig lateral surface asludanu
a"mﬁ transverse sinus tNanu transverse-sismoid
junction @unasaldensi superficial middle ce-
rebral vein dndsudond1eenlud Dural sinuses
#199 NaufiaresnaINawsd W cavernous sinus,
sphenoparietal sinus, sphenobasal sinus, %%
sphenopetrosal sinus 1Judiu tipsainduniives
venous sinuses NN Sursiuviisiieguia
middle ternporal fossa 3udullymuesasefided
N1SAANIU venous sinuses fana1 dswalwnislvia
NouY9980nA1999 temporal lobe wgadagiin
AMzaNIULazidoneanUaLDIUIIM temporal
lobe m1u11 TnetanznsHEATideinssin tento-
rial incisura 1 anterior petrosectomy N384
N13ANEINUIN temporal lobe injury duWusAunIs
YINa18UIDTUNIUNITANAYILADAA1TBY superficial
middle cerebral vein®

Tugananedfiniunn linsAnwdnee
YDIVADALADALAILAZNADALADAAIUS I UANDIEIUY
temporal lobe rapnaulaTIaswesENITiAE T
Fumapuvendendiduius funaendonnanii
warlnganraenidendiusnai Wy superficial

middle cerebral vein MJuUseAUNSNNzNaD



Thai Journal of Neurological Surgery
Vol. 3 No. 2 April - June 2025

47

niaufuAUFURTUSIENING tentorium Uagnasiu
Mdonr1r 0N NAUBINTULTNEI K1Y tentorial

> TaegAsnnsAnwILAINLKAIN

venous sinuses’"
wansunnsnaiuly Tusawsinisinwinienaining
Tgnmawnulugiig wu computed tomography
venography (CTV), magnetic resonance imaging
venography (MRV) %3 ausiusinsesis standard cere-
bral angiography and venography tagsiuluauds
A"5@nw cadaveric studies 7iisnfunaanidans
auounniudesadradiulddn

aesfiléinaals superficial middle cerebral

. . . . P I =
vein (superficial sylvian vein) asldunasntaon

'
o w

sadanudagun Wu 1 Tu 3 vemasadiaun
Tne) (large cortical vein) fivimindiszuieidons
99NANANDY UBNALDIN superior anastomaotic
vein (vein of Trolard) wa¥ inferior anastomotic
vein (vein of Labbe) lnefivaanidons superficial
middle cerebral vein az119dmans1lUAINLUY
984 Sylvian fissure LAIANALITDARINIU tento-
rial venous sinuses A1UWUIYBIFIUNEINANUTE
dural venous sinuses dauﬁ%aaﬂémauaﬂauaq
Feldiduwdanlaedndnisfnunduduaitieatu
ANYUENINEINAAIENSUDY superficial middle

cerebral vein LaZLUINILAUVDINITANLALILADN

° o 2 P Y '
M1BNINNTUDINNIUNINVIRDALA DAL Vlﬁ’lﬂiulm

<

Y

& ﬁf

s =y

TUnIanwMENIINIEINIAFENISDEISANENS NAB
NANIENUNIBAINLELMEUDIAUDILALLRNIEUS LI
temporal lobe wazduiisaiisatuainnisuin
WRUNS BLEU MR DN UAUNI DATANALUTDARNA
nam Fefuasidiuldidagtuasivarsnisfinei
Aonidesiuusvdiufinaundesnann Tneweneny
FFduinmsuinduriedomedomaiurions
ddsadenmiiinlununia superficial middle

cerebral vein flan1a@vinliinANULEs e UaNas

WIDLANAIZUNINFOUINNTRIT L0 9TLE4
Tu¥ A.A. 2000 Suzuki wazAmE® ANwINIULAY
nslrarisureudonailuauIiIunIg superficial
middle cerebral vein a8 computed tomogra-
phy angiography (CTA) 1u;3’ﬂ381'7i(§1’a@1§1’%’umsmmﬂ
AhedeifionununeumsidnauewivLa 250 AY
oAy superficial middle cerebral vein ‘1713\1‘1/1&61
500 979 Insanzlusvasiduailieafuudn ve-
nous sinuses summimjmml,msum base of skull

1139 tentorium (g‘dﬁ 1)

ol
"‘o‘omqmm-h“"’ ]

Ul 1 dnwau venous sinuses waglassaderiddauin
base of skull Sufinilostumaiuveadondi
UL superficial middle cerebral vein nau
PaNgaNed A195UNY MUAAUMINEIAY Usenausy
1: sphenoparietal sinus, 2: foramen rotundum, 3:
cavernous sinus, 4: foramen ovale, 5: foramen
spinosum, 6: superior petrosal sinus, 7: inferior
petrosal sinus, 8: jusular bulb, 9: sigmoid sinus,

10: tentorial sinus Wag 11: transverse sinus
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91nNsANEIFTINGT WUINdnwaEnLAY
veuFennandniguanataiinuLanaeiuly
aunsadnduuneants 8 Uselnn o’

1. Sphenoparietal type: nslvaisuidensn
WU superficial middle cerebral vein wking spheno-
parietal sinus AULUIVBN lesser wing of sphenoid
bone tag Sylvian fissure Mé’ﬂﬁ]’mﬁ?uﬁﬁ]zwwi’f'@i
cavernous sinus Walbiarlgunsldun1sunAnegs
mﬂﬁchulfﬁwaj cavernous sinus Wal NulaUseunu

549% Ya3ttevanun (3U 2)

gﬂﬁ 2 Sphenoparietal type

2. Cavernous type: LAoAsfiNIuLIM9 su-
perficial middle cerebral vein %mﬁhqj cavernous
sinus Taemsa gl superficial middle cerebral
vein eNaRYIINIULUI Sylvian fissure LLaguIVeY
lesser wing of sphenoid bone muUn@ faufiay
Feusodniudiumntiues cavernous sinus Tngnss

nulauszann 7% veUienanue (UN 3)

3‘1]‘17; 3 Cavernous type

3. Emissary type: W@un19n1sanaeaaensn
muaaﬂi;jmauaﬂamﬂugﬂufum'f Buannviaeniden
superficial middle cerebral vein auUN# WaRNT
NAOALEDANDAKIU lesser wing of sphenoid bone
AILAT NEagIUNElvanushal middle cranial
fossa i lUd@euseiunaanden sphenoidal emis-
sary vein LLéJwé’dmm?mﬁamﬁ’mzwlaae;i pterygoid
venous plexus Lﬁaé’mﬁmaaﬂﬁmauaﬂamm wule

Uszanal 12% vaUleviavian (JUN 4)

gﬂﬁ 4 Emissary type
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4. Superior petrosal sinus type: superfi-
cial middle cerebral vein 2gNaafIAIULUL Sylvian
fissure Laz lesser wing of sphenoid bone anuUnA
Tntuazhuiasendlumunuaves middle cranial
fossa wagn1ulUsEINg cavernous sinus Wag fora-
men ovale LLawé’amﬂﬁ?u%L%Lﬁamﬁ’wﬁwgimuwﬁw
999 superior petrosal sinus LLazwﬁﬂﬁ]’lﬂﬁuﬁLﬁ’hé
wWunianisinasuvesiendiaangnieusnauas

MuUNF wulausean 2% vegtheviavan (FU7 5)

gﬂ‘ff‘i 5 Superior petrosal sinus type

5. Basal type: 11839707 superficial middle
cerebral vein N18ANTUNIMUEUNISUNRA mﬂﬁ'u%
1A9898719M11LLI anterior wall 989 middle cranial
fossa wazH1ulun1u floor ¥84 middle cranial fossa
U3hau lateral sio foramen ovale Aoufivzmidensn
L‘ﬂjﬁzj lateral tentorial sinus Wag transverse sinus
Tuilan %%aﬁlum\iﬂ%’jﬁ%mlfﬁﬂgj superior petrosal
sinus @unaale Tuunese wulauszana 2% ves

HUIENIMNe (JUN 6)

gﬂ*ﬁ 6 Basal type

6. Squamosal type: nsivalisuvesden
ﬁngLLuuﬁﬁmmLLmﬂﬁmmﬂUizLﬂmﬁuqﬁﬂéwauﬂ
119U AplUNenfIMINLLITY lesser wing of
sphenoid bone muUns Tnefivaanden superficial
middle cerebral vein %?:ijuqmmmﬁumuﬂﬂamaq
fsfulesfiusan pterion wdnunaenidonsi
i asfinisnehuardndsadensdounduluniy
LLUIUDY squamous part V89 temporal bone #&4
ﬁnﬂﬁ?ua]sl,w,ﬁamﬁ’%%’wqi lateral tentorial sinus %30
transverse sinus falU wulduszanu 2% vesgUae

yiavn (U7 7)

;J‘I.J‘ﬁ 7 Squamosal type
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7. Undeveloped type: JUKUUNITEGEEN
Foaoangmeuenanasludnunsi wuiiegldd
superficial middle cerebral vein Usingaiudni
Fatudensiann lateral cortical surface & a¥lwa
W1U superior anastomotic vein (vein of Trolard)
lLaw inferior anastomotic vein (vein of Labbe) Linu
LLéhLVlL%"]Qi superior sagittal sinus Wag transverse
sinus PaUn@ wulduszana 9% vesftaevianun
(U7 8)

;sﬂﬁ 8 Undeveloped type

8. Combined type: gULLwﬁﬁé’ﬂwmsﬁuaqm
sénFuadons 31910 superficial middle cerebral
vein auunGELLs wé’qmﬂﬁ?u%mﬁawﬁﬂgj venous
sinuses AMUAANIANITDFURUUANN finamundnadiu
Iavanadoamiesiuiu wuldussuna 3% veagUae
Vavm

Fatnanunidusegawosnsinuiineney
i wiadaudasunuudnumenisinaiou
YouFonMTINILMIY superficial middle cerebral
vein danuuand1aiuratgsuiuy Tusaust U e.el.

1974 9 Hacker wazAne 1aviN1sANEILAaY I8

anwurIULUUYoINITInaisukaza18E R
W1UN19 superficial middle cerebral vein panidu
4 Uszlny e cavernous sinus, sphenoparietal,
A o
sphenobasal LLag absence types LUBNINITNUNIU
I55UNTTUNTNITINYINUSNWULVDINIT bUBLIYU
LABARNNIUMRDALADAAN ﬁwudwﬁ;ﬁwmmmwmu

susvumMsiradeuiennninnuwanedludnuney

'
I a

vesdoSuniiulanueneanli™® udlefiarsanas
TUluswazidennaunuin AANI9UIDaNwULAIS
Tnadoureadendluusnasinanididnvaying
AestuLAenarisisazdenunssennsfiaiaiuly
tha lnslvinssyyieBonvesnisivadeudon
atunsazUszinnuansnsnululuisazsieaunis
AN LAIINANTINTIRNAYRINTSANEaELiulE
ol EULLUUGanmNLaumsﬁwLﬁmlﬁamﬁ’wﬁmuaaﬂ
119 superficial middle cerebral vein UNITIT
L‘VIL“EJJ’]Qi tentorial sinus #3® large venous sinus
U transverse sinus fidAuERYoE1LNARE
Snvazfimafiuveudensniuuivig dural base
984 temporal lobe %39 tentorium @se temporal
lobe Tnstanizagrsdadionisurdadidesdinissa
tentorium %38 FaUa dura HIUNILALYDUGEDAAN
Fananafl wu n1sEnde anterior petrosectomy %39
subtemporal approach with tentorial resection
Husu deihiasiiddnyiiandmiussamiasunng
favdowrdnusnaminaniduasinusnludesd
A"36A tentorium sdusgabsiiazdosdinsnumu
N3911N15ANYUAUNIFULUUNITA NG L ILFDAGN
999 superficial middle cerebral vein noUNINNT
Hnde LilevanAgINSUIAEURevaenE A duEe
98NWUUITNISHITATITIANIINz dunaz Uaensie
WnTu dnsumadamsiisaiiendnasinisuin
Bufunasnidendnd lunsaindesinsfnsiunse

YMNAYNIWLAUVDIVRDALADAUS I tentorium Witle
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temporal fossa vngfenuaulaanansasuiianfsle
Tulona91999>"
WIFAINMEUNTNGOUSULAALIN cerebral
venous occlusion duifieannanniidn Tnsaniz
temporal lobe UMKTDI hematoma Lﬁm“'ﬁu LU
Ianldanunsassyuudalulaaeininainnisendu
294 superficial middle cerebral vein LeaLdULAEY
wsoll msiznaondenvuinaniungy temporal
bridging veins Aflunumusednswasiliminnnay
uwnsndeuldiduiiy wena1nil inferior anastomotic
vein (vein of Labbe) {Juvaenidensiiifinnsinu
Frtupudfyvemasndendiiifunisiisa
U3hns temporal lobe 1nduny egnedilgnanly
temporal bridging vein %qﬁmméfﬁmﬁ’umsdwm
Fonfuariuualthrinnvaendennduiiiinisuin
Wunezdwalrdlonaiinnisunsngdauainnis
Wde innsuimdudemeseauewnnty Sudu
Wlgnmzunsndeuiiintualaemnizlusyuy
MaoALEensI 919LARAINATUIALRULANTDEUATY
fwnssaniulaefivszamdasunmsuestiuvse
ifintae wiilonsuiaduluyng dusnsandu il
audemeiintuegagunssluinedian egals
Amundngiuntenuidenatenisanuilddnede
vienamasluinduresunanuialaddaliiuud

71 superficial middle cerebral vein (superficial

19Na1SH1vav
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LHUINISIVMIUDVNadMIadAILAY superficial temporal
lFunanuazuyuv parietal dnsun1sivARULASY:IILU
pterional AawIsniNUSnENaoAIdoALLAD
superficial temporal [9la

AlgNY FIUTUNT, W.U.
NANS ATDNIIAUNS, W.U.*
NUIGYSAMAFLAITRS NIATIVAAEAIARNT

AUSUNNEATIFATITINGTUIA NH1TNG1FEWINUNTIEIY

UNANEO
N9, ANINATYERUY pterional AN UALKALNANUKIKINITINAIYBINABALRARALAY superficial tem-
poral (STA) delAnaLiefiaziinnisuindusenaanionninald gilieuwioidoyandnwiieaiuumwins

19A209NARALABAWAY superficial temporal NLS8ULSEILAzRLEWaLTwRINI BN T AN ASYEINEaR
lanianaziinn1suIAlauAaviaaAianwLAg superficial temporal

Abstract

The Course of the Main Trunk and Parietal Branch of the Superficial Temporal Artery for A Pterional Scalp

Flap with Superficial Temporal Artery Preservation

The pterional incision is usually performed near the course of the superficial temporal artery (STA),
which carries a risk of injury to a branch or even the main trunk of the STA (mSTA). Thus, the author has
gathered data on the usual course of the mSTA and its parietal branch (pSTA) and proposes suitable scalp

incision for the preservation of all STA branches.

Key words: superficial temporal artery, parietal branch of STA, frontal branch of STA, pterional scalp

flap, pterional scalp incision
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unu (Introduction)

msidaUanglnan@swelluu pterional (pteri-
onal craniotomy) {un1sendaildtuesawnsmans
TunseindnvesnisUszamdasaianslasianiylu
mssnulsanaendenauedddmes fatunsde
NIATEELUU pterional FsAINAAY dUTUNIT
W classic pterional incision tuuuzilwiEuUs
1-1.5 g Aty (tragus) lUALgRTigaFAvaq
midpupillary line fukwilsay Fainazainiiuuus
Yasnanalannlad superficial temporal (STA) ¥inlw
flemaroutagsiaziinnisuinidudenasaidon
wee superficial temporal Tuszninen1siUanis

Aswe!®

paudIArYynasnidanunv superficial temporal
(STA)

naoALaoALAY superficial temporal WWunaus
wilivemaonidonuns external carotid wazidu
veondenuamanlunsdemiliises Sovaendon
wAa superficial temporal wiN153198I88UTIN
wilunuaziusoandu 2 wauandn fie uwws frontal
(fSTA) wazuuuy parietal (pSTA)*

nstAuSnu aendenuLae superficial tem-
poral Biudisslovilundvasnisannnzunsndou
RS uilesnannIsanadves blood supply
Uiy wWu wlidseriaden msinge
VOINAHIAN N1INaRTIvesdunsly scalp flap
wennitanunsaiiunasnidenuns superficial
temporal Piflslilunsuindndnsovaonidonauos
(EC-IC bypass) Tuaurpnle™”

A UanTaAsuEwUU pterional flanunsaiiiu
Snwvaenaldenune superficial temporal 1319 (A

pterional scalp flap with superficial temporal

artery preservation)

uanliea1nn19UnLUU classic pterional
incision L& SaiinsUsEgNANITAIHALUUDUA Lile
WeneININYINaeALaanLAd superficial temporal 13
pg1aRUmAtANISIUALUY mini pterional Tnsazas
urawiilere STA bifurcation waalAslumunuals
N3l Fansdalaeistasanideesmsuindusenaen
\denune superficial temporal 16 unazuaniinae
foidy fie operative field 7is1in vilinswngnd
AnugInaruInnINIsidanglnanvunnlyg®

Snuilamediafifinnsldiufonisidauuy modi-
fied pterional incision 1A8AzAILKNAUIIAUNUN
tragus 1ntuaInlddlunediundudndos udn
Aenndusduntiluduanigaiieatuiu clas-
sic incision 38dazansaiuSnYIMaenEonLAs
superficial temporal 13lg Tadundn waws frontal

LaZLYUY parietal’

msfAnwINeanUFAILALIVYaLNadAIEOALIAD Super-

ficial temporal (Previous studies of STA location)

Chen uazanz Anwilu cadaver ¥173U 26 19
$1uaU 52 919 NU SrEriuRBesERIng STA way
‘damﬁmuaﬂ (bony external auditory canal) A
1.16 %1, wazsvuzvuaiesening STA wag superior
attachment of pinna A® 1.22 @u.°

Koziej wazame AnwilugUle 215 AU 91U
419 413 lneidudoyaan CTA brain wWuin szeg
Y91RAETE1131999R9Nans zygomatic arch uay STA
bifurcation e 16.8 1. Waysragyinuaiusening
STA uazdeeymiuuen (external auditory canal)
Ao 8.9 uu’

Tubbs wazauz Anwilu cadaver 13 319

91U 26 919 WU STA bifurcation 989N
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Y84 tragus 1ady 3 ¥y,

Pinar wazane Anwilu cadaver 31U 27 919
WU STA gutisio tragus laABUTEAM 16.68 1.
Tulw? orbito-meatal line (OM line)*

Tayfur wazamez Anw1lu cadaver 13 519
U 26 419 WU STA bifurcation 8g/geanvay
ULUBY zygomatic arch 1@y 2.5 @a."!

Kim wazanz Anwilugule 35 Au 911U 70
413 Tneiudoyaain CTA brain wuin STA bifur-
cation agjqamﬂﬁuawmm zygomatic arch LQSEJ
21.7 + 15.8 wy. agnisovaunasves mandible
condyle wasUszanm 9.5 + 5.3 w3, wavag NI
key hole 53.2 + 5.9 uy."

Koziej wazaaz 18¥in meta-analysis 1ign
U morphology UoduanALaaALAY superficial
temporal wWu31 STA bifurcation finaveginilosie

1 % a

zygomatic arch (79.1%) 3aqaqmﬁaaqim‘umm
U zygomatic arch (11.19%)"

Jean-Philippe uazanz AnwilugUls 31uiu
57 AU WUl STA egwtise tragus WABUTEANM
15.55 w. Tuwu eye-tragus line WLagIzszNIg
5¥1114 STA bifurcation iU zygomatic arch @
W 0 — 47 wil. I@aﬁﬂ'%a?{aagﬁ 12.31 w3
uananidafinisAnunisviyuiusewing parietal
branch of STA Lag OM line G‘Zii:\ﬁvl,éfﬁmagaasﬁ 92.93
2™

Suanchan wazaue Anwilu cadaver wuin A1

[

WwAsTeITzEYean STA TUSY ear cartilage fiszsiu
VBUUUYBY zygomatic root Ao 0.6 u. wavfisyéu
YBUANUDY zygomatic root Av 0.5 @, LAEWUIN
ALaREvDILNTEIIN orbitomeatal line AUKLIYDS
WL parietal Y83 STA (pSTA axis: uASIRiaINaIN

A9 pSTA ARAUYBUUUYBY zygomatic arch AUA

9

a

7 pSTA @anu temporal line) Ao 88.8° (75-95°)
STA bifurcation ®ggeni1 zygomatic arch Tnelade
3 9. (1.5-4.5 931.) INVaYARINAvIAN1TAUKE
NAFIALLUU standard pterional skin incision dA23
Lgﬂﬂgﬂﬁaﬂ’]iLﬁﬂﬂﬁ‘U?fﬂL%‘U(ﬂ'a STA Tnglanzaea
59 pSTA kA MSTA UONIINTUNITANARIFTALUY
classic bicoronal incision dafunsasusarinfnwuy
standard pterional incision TeaewessuE ey
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