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Changes in Level of the Conus after Corrective
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Background: Detection of postoperative spinal cord level change can provide basic information about the spinal cord status, and
electrophysiological studies regarding this point should be conducted in the future.

Methods: To determine the changes in the spinal cord level postoperatively and the possible associated factors, we prospectively
studied 31 patients with scoliosis. All the patients underwent correction and posterior fusion using pedicle screws and rods be-
tween January 2008 and March 2009. The pre- and postoperative conus medullaris levels were determined by matching the axial
magnetic resonance image to the sagittal scout image. The patients were divided according to the change in the postoperative
conus medullaris level. The change group was defined as the patients who showed a change of more than one divided section in
the vertebral column postoperatively, and the parameters of the change and non-change groups were compared.

Results: The mean pre- and postoperative Cobb’s angle of the coronal curve was 76.80° + 17.19° and 33.23° + 14.39°, respec-
tively. Eleven of 31 patients showed a lower conus medullaris level postoperatively. There were no differences in the pre- and
postoperative magnitude of the coronal curve, lordosis and kyphosis between the groups. However, the postoperative degrees of
correction of the coronal curve and lumbar lordosis were higher in the change group. There were also differences in the disease
entities between the groups. A higher percentage of patients with Duchene muscular dystrophy had a change in level compared to
that of the patients with cerebral palsy (83.3% vs. 45.5%, respectively).

Conclusions: The conus medullaris level changed postoperatively in the patients with severe scoliosis. Overall, the postoperative
degree of correction of the coronal curve was higher in the change group than that in the non-change group. The degrees of cor-
rection of the coronal curve and lumbar lordosis were related to the spinal cord level change after scoliosis correction.
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Surgical correction of scoliosis has become a more com-
mon procedure due to the continuous development of
. . V)

instruments and surgical procedures."” A severe degree of
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deformity can now be corrected using pedicle screws and
rods.”” There might be some postoperative change of the
level of the spinal cord during the correction of a vertebral
deformity.*” Detection of this postoperative change of the
spinal cord level can provide basic information on the spi-
nal cord status, and so this can encourage performing elec-
trophysiological studies regarding this point. If there exist
some postoperative level changes of the spinal cord after
scoliosis surgery, then physicians have to pay attention to
this phenomenon because this can cause some changes of

Copyright © 2011 by The Korean Orthopaedic Association
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Clinics in Orthopedic Surgery ® pISSN 2005-291X  eISSN 2005-4408



25

Hong et al. Changes of Conus Level after Scoliosis Surgery
Clinics in Orthopedic Surgery * Vol. 3, No. 1, 2011 « www.ecios.org

the neurological status, even though these changes could
be subclinical. Confirmation of this change will encourage
performing neurophysiological studies on this subject. If
there is significant level change, then the factors related to
this phenomenon should be determined.

There have been several reports that have studied
the spinal cord level of scoliosis patients using magnetic
resonance imaging (MRI).*"” Sun et al."”” measured the
spinal cord level by comparing the conus tip level between
subjects on sagittal magnetic resonance (MR) images.
Although there was no significant difference in the dis-
tributions of the positions of the conus medullaris in the
patients with adolescent idiopathic scoliosis (AIS) and the
healthy controls, they successfully determined the conus
tip level using MR images. We can assume that if there is
some level change of the spinal cord during surgery, then
the change of the level of the spinal cord can be detected
by comparing the pre- and postoperative MR images. The
detection of spinal cord level change can be important
because it can provide a new concept that scoliosis surgery
is a bony surgery as well as neurosurgery, and this surgery
causes significant changes of the spinal cord level. How-
ever, measuring these changes is not easy partly because
of the difficulty in identifying the level of the conus tip in
severe scoliosis with the distorted sagittal images. In ad-
dition, a postoperative MRI assessment of the spinal cord
is also difficult due to metallic artifacts. Ranger et al."” re-
ported that changes of the body position alter the location
of the spinal cord within the vertebral canal. They deter-
mined the junction of the conus medullaris with the filum
terminale on axial MR images to detect any changes of the
spinal cord’s location. Although they did not find signifi-
cant cranio-caudal movement, they reported substantial
movement of the conus medullaris using the axial MR im-
ages instead of the sagittal MR images. Rudisch et al."” re-
ported, by selecting specific instruments and MR pulse se-
quences, that postoperative MRI examinations could give
acceptable results despite the presence of metallic artifact.
Several authors have also tried to overcome the problem of
metallic artifacts from orthopedic implants.”*"”

In this study, our aims were 1) to detect the spinal
cord level change after scoliosis surgery using MRI with a
useful method, 2) to determine the relationship between
the spinal cord level change and the curve characteris-
tics (the type of curve, the pre- and postoperative curve
magnitude and the perioperative degree of correcting the
curve), and 3) to determine the relationship between the
spinal cord level change and etiologic factors (age, gender
and the disease entity).

METHODS

We prospectively studied 31 selected scoliosis patients who
were scheduled for surgery from January 2008 to March
2009. The patients were 16 males and 15 females with an
average age of 15.4 years (Table 1). The diagnoses included
14 patients with AIS, 11 patients with cerebral palsy (CP)
and 6 patients with Duchenne muscular dystrophy (DMD).
At first 37 scoliosis patients were enrolled in this study.
However, those patients with a history of prior surgery and
neurologic deficits were excluded at the first neurologic
examinations. On the subsequent preoperative MR exami-
nations, the patients showing the presence of thickening of
the filum terminale or a conus tip level lower than L3 were
excluded. In addition, the patients for whom the pre- or
postoperative MR images made it difficult to evaluate the
conus level, despite the specific MRI protocol, were ex-
cluded. Therefore, we excluded 6 of 37 patients who were
not appropriate for our study.

All the patients underwent correction and poste-
rior fusion using pedicle screws and rods. To correct the
curvature, a rod derotation maneuver was performed for
all the patients. To minimize the difference between the
correction maneuvers, we performed only the derotation
method in this study. During the surgery, transcranial
electrical stimulation motor-evoked potential monitoring
was performed (TES-MEP; Nims Spinal System, Medtron-
ic-Sofamor Danek, Memphis, TN, USA). Titanium screws
and rods were used for surgery to minimize the metallic
artifacts. The subjects underwent whole-spine antero-
posterior (AP) and lateral radiography and MRI of the
spine both pre- and postoperatively. From the T11 to L3
vertebrae, the axial MR images through the vertebral bod-
ies were made with a 1.5-mm thickness and a 3-mm gap
between the slices.'” The turbospin-echo pulsed sequence
(repetition time, 3,600; echo time, 100; bandwidth, 180;
acquisition time, 3 minutes; echo train length, 16; field of
view, 140 X 141; flip angle, 180) and the T2-weighted im-
ages were obtained during the study. The axial images were
plotted off a sagittal midline T2-weighted image from T11
to L3, and these axial images were parallel to the each disc
level. The axial cutting level was drawn automatically on a
computer workstation on the sagittal midline T2-weighted
image (the scout image). The serial axial MR images were
used to determine the precise conus tip level. Of these im-
ages, the one showing the most evident loss of conus con-
figuration was selected to match up with the sagittal scout
image. The tip of the conus was defined as the most distal
point of the cord that showed an equal or smaller diameter
compared to the adjacent nerve fibers of the cauda equina
(Fig. 1). On the sagittal scout image, each vertebra/disc
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Table 1. Summary of All the Patients’ Parameters

Coronal curve Kyphosis Lordosis Conus level
Case Sex Age Dz Cur
Pre  Post Corr Pre Post Corr Pre Post Corr Pre Post
1 M 14.2 Du TL 96 16 80 34 34 0 -59 1 60 12/1D U
2 F 23 | L 93 36 57 38 37 1 -15 26 4 12/1D 1L
3 F 18.5 | L 77 48 29 40 13 27 65 43 22 12/1D 12/1D
4 M 1 | T 79 48 31 24 19 5 4 31 10 1/2D 1/2D
5 M 14.4 | T 54 20 34 25 17 8 42 34 8 1/2D 1/2D
M 22.1 G L 64 16 48 16 35 19 -6 38 44 12/1D ™
7 M 15 | L 68 20 48 vy 29 12 37 32 5 1/2D 1/2D
8 F 14.5 | T 70 39 31 39 30 9 53 42 11 ™ ™
9 F 16.6 Du TL 87 33 54 -15 -1 14 -17 -12 65 ™ 1L
10 M 123 © TL 130 60 70 3 18 15 -39 7 46 U 1L
11 M 155 | T 47 18 29 24 28 4 17 18 1 12/1D 12/1D
12 M 137 | T Al 37 34 14 9 5 10 9 1 1/2D 1/2D
13 F 155 | L 62 13 49 24 22 2 25 14 11 2M M
14 F 17.7 © L 79 38 41 31 17 14 32 13 19 2M M
15 M 155 C TL 77 27 50 27 34 7 30 19 " ™ ™
16 M 13.3 G L 44 11 33 34 30 4 46 34 12 1H M
17 M 12.6 | L 77 4 36 32 27 5 44 26 18 ™ ™
18 F 211 © T 88 21 67 32 33 1 7 34 27 1/2D 2U
19 F 1.3 Du TL 83 45 38 35 31 4 23 18 5 12/1D 12/1D
20 M 115 | TL 79 46 43 36 17 19 35 34 1 1/2D 1/2D
21 M 16.6 Du T 100 50 50 19 32 13 -34 8 42 ™ 1L
2 M 123 G T 81 47 34 24 15 9 20 19 1 ™ ™
23 F 155 | L 9% 42 54 22 24 2 25 14 1 U U
24 F 17.7 Du L 91 33 58 -15 -5 10 -65 -12 53 12/1D ™
2% F 155 C T 70 Y 29 19 9 8 43 35 8 1/2D 1/2D
2% M 147 © L 63 40 23 26 13 13 42 33 12 2M M
27 F 139 Du L 80 8 72 32 19 13 -50 14 64 M 2L
28 M 11.3 | TL 57 28 29 31 25 6 24 18 6 12/1D 12/1D
29 F 145 C L 59 13 66 19 35 16 -9 34 43 12/1D ™
30 F 12.6 | T 79 37 42 22 9 13 27 89 6 12/1D 12/1D
31 F 243 C T 80 58 22 32 31 1 63 55 8 1/2D 1/2D

Dz: disease, Cur: curve type, Pre: preoperative, Post: postoperative, Corr: postoperative correction degree, Du: duchene muscular dystrophy, |: adolescent
idiopathic scoliosis, C: cerebral palsy, TL: thoraco-lumbar, L: lumbar, T: thoracic, D: disc space, U: upper body of vertebra, M: middle body of vertebra, L: lower
body of vertebra.



27

Hong et al. Changes of Conus Level after Scoliosis Surgery
Clinics in Orthopedic Surgery * Vol. 3, No. 1, 2011 « www.ecios.org

£

Conus bgdy

Conus tip', '

Fig. 1. The serial axial magnetic resonance images show the loss of the conus configuration. The tip of the conus was defined as the most distal point
of the cord that could be visualized. The images show (A) the conus body, (B) the conus tip and (C) the cauda equina.

Fig. 2. The sagittal magnetic resonance image shows each vertebra/disc
unit, which was divided into three equal portions (upper, middle, lower),
and the intervertebral disc.

unit was divided into three equal portions (upper, middle,
lower), and the distal intervertebral disc was defined as a
separate region (Fig. 2)."” In addition, the level of the co-
nus tip in relation to the adjacent vertebra and disc space
was determined.

The patients’ height and trunk length were measured
for comparison with the vertebral length. The length of the
vertebra and disc space that were located at the conus tip
level were measured in each patient. All the magnetic reso-
nance images were reviewed by two authors (JYH, HNM)
on a computer workstation (PiViewStar, Infinit, Seoul,

Korea), which allowed for easy and accurate determina-
tions. The MR images were provided to two independent
observers without any markings regarding the patients’
information. The interobserver reliability was calculated
as 0.942 (CI, 0.912 to 0.961) and the mean absolute differ-
ence was calculated as 1.23 mm between the two observ-
ers. For statistical analysis, the patients were divided into
the change and non-change groups. The change group was
defined as patients showing a change of more than one di-
vided section in the conus medullaris level postoperatively
(Figs. 3 and 4). We compared the parameters regarding
age, gender, the type of curve, the disease entities, the pre-
and postoperative magnitude of the coronal and sagittal
curves and the postoperative degree of correcting the cor-
onal and sagittal curves. Thoracic kyphosis was measured
between the upper endplate of the T1 vertebra and the
lower endplate of the T12 vertebra, and lumbar lordosis
was measured between the upper endplate of the L1 verte-
bra and the lower endplate of the L5 vertebra, as assessed
by Cobb’s method. The coronal curve was defined as the
largest curve on the AP radiography. The absolute value
was used to compare the pre- and postoperative curve se-
verity of lordosis and kyphosis. SPSS ver. 13.0 (SPSS Inc.,
Chicago, IL, USA) was used for the statistical analysis.

RESULTS

Postoperative Change of the Spinal Cord Level

The mean length of the vertebra was 21.84 mm (range,
19.12 to 22.54 mm) and that of the disc space was 6.98
mm (range, 6.55 to 7.12 mm). Therefore, in this study, one
divided section was approximately more than 6 mm and it
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Fig. 3. The preoperative (A) anteroposterior (AP) and (B) lateral radiographs of a 15-year-old male patient show a Cobb angle, lordosis and kyphosis of
68°, 37°, and 41°, respectively. The postoperative (C) AP and (D) lateral radiographs show a Cobb angle, lordosis and kyphosis of 20°, 32°, and 29°,
respectively. The conus tip was identified on the axial magnetic resonance (MR) image and the location was determined by comparing this image with
the sagittal scout image. The preoperative (E) sagittal and (F) axial MR images and the postoperative (G) sagittal and (H) axial MR images show the

conus tip is located at the L1-L2 disc space.

was larger than the mean absolute difference between the
observers. The mean vertebra/height ratio and the mean
vertebra/trunk ratio were 0.0137 (range, 0.0129 to 0.0171)
and 0.0244 (range, 0.0213 to 0.0296), respectively, which
were similar between the patients (p > 0.05). Preopera-
tively, the conus tip was located between the T12-L1 disc
space and the middle area of the L2 vertebra in 31 patients.
We observed no change in the postoperative level of the
conus medullaris in 20 patients, and there was a difference
of more than one divided section in 11 patients. All 11 pa-
tients showed a lower conus medullaris level equal to 1/3
to 2/3 the height of a vertebra. One patient with AIS, 5 pa-
tients with CP and 5 patients with DMD exhibited a level
change of the conus tip. In these patients, the conus tip
was located between the L1 upper body and the L2 lower
body area postoperatively (Table 1).

The Relationship between the Spinal Cord Level Change
and the Curve Characteristics

According to the type of main curve, there were 11 thorac-
ic, seven thoracolumbar and 13 lumbar curves and there
was no difference (p > 0.05) of the curve type between the
change and non-change groups. There were no differences
(p > 0.05) in the preoperative and postoperative magni-
tudes of the coronal curve, kyphosis, and lordosis between
the 2 groups (Table 2). The postoperative degree of cor-
rection of the coronal curve was higher (p < 0.0001) in the
change group than that in the non-change group (59.54°
vs. 36.30°, respectively). In addition, the degree of correc-
tion of the lumbar lordosis was higher (p < 0.0001) in the
change group (45.18° vs. 8.75°, respectively). However, the
degree of correction of the thoracic kyphosis was similar (p
> 0.05) in both groups.
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Fig. 4. The preoperative (A) anteroposterior (AP) and (B) lateral radiographs of a 23-year-old female patient show a Cobb angle, lordosis and kyphasis
of 93°, -15°, and 38°, respectively. The postoperative (C) AP and (D) lateral radiographs show a Cobb angle, lordosis and kyphosis of 36°, 26°, and 37°,
respectively. The conus tip was identified on the axial MR image, and the location was determined by comparing this image with the sagittal scout
image. The preoperative (E) sagittal and (F) axial MR images and the postoperative (G) sagittal and (H) axial MR images show the conus tip is located at
the upper L1 body preoperatively and at the lower L1 body postoperatively.

Table 2. The Patients’ Radiological Parameters

Non-change group (°) Change group (°) p-value

Preoperative

Coronal curve 7245+ 11.45 84.72 +23.04 0.056

Kyphosis 2840+7.33 2336+ 11.12 0.139

Lordosis 34.90 + 14.56 37.00 +25.02 0.769
Postoperative

Coronal curve 36.65+11.90 27.00 +16.92 0.073

Kyphosis 2095+8.19 2536+ 12.74 0.249

Lordosis 27.00+12.07 19.09+14.27 0.113
Perioperative degree of correction

Coronal curve* 36.30+9.08 5354 +13.22 <0.0001

Kyphosis 8.65+6.34 9.64+6.87 0.690

Lordosis* 8.75+6.00 45.18+15.79 <0.0001

*There was a significant difference between the groups for the degree of correction of the main curve and lordosis (p < 0.0001, #-test).
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Table 3. The Patients’ Epidemiologic Parameters (Change vs. Non-

change Groups)

Parameter  Non-change group  Change group  p-value
Age (yr) 16.85+£3.73 14.64 £3.09 0.088
Gender 0.611

Male " 5

Female 9 6
Disease 0.003

AIS 13 1

cp 6 5

DVD 1 5
Curve type 0.358

Thoracic 9 2

Thoracolumbar 4 3

Lumbar 7 6

Values are expressed as means + SD or number.
AIS: adolescent idiopathic scoliosis, CP: cerebral palsy, DMD: duchenne
muscular dystrophy.

Relationship between the Spinal Cord Level Change and
the Etiologic Factors

A higher percentage (p = 0.003) of patients with DMD had
a change in the spinal cord level as compared with that of
the patients with CP (83.3% vs. 45.5%, respectively) (Table
3). However, the patients’ age and gender were similar (p
> 0.05) in both these groups. The perioperative degree of
correction of the coronal curve was higher in the patients
with DMD than that in those patients with CP and AIS
(58.67°, 43.91°, and 39.00°, respectively; p = 0.027). In ad-
dition, the degree of perioperative correction of lordosis
was higher in the patients with DMD than that in those
patients with CP and AIS (48.17°, 21.00°, and 10.86°,
respectively; p < 0.0001). However, the pre- and postop-
erative curve magnitude was similar between the disease
groups (p > 0.05).

DISCUSSION

In this study, we could not measure the real spinal cord
length, and the spinal canal length should be measured to
detect the change of the spinal cord level. However, scolio-
sis is not a simple coronal deformity. It is a 3-dimensional
(3D) deformity that includes coronal, sagittal and axial
deformity. The maximal magnitude of curvature can be

changed in another 3D plane. We think that if we want to
accurately measure the real spinal canal length, we have to
develop a new 3D radiographic measure device, or directly
measure the length using thread in a cadaveric model.
Therefore, we applied the MR conus tip model instead of
measuring the real canal length to detect the relative spinal
cord level change. In this study, the 31 patients had a mix-
ture of diagnoses. There may be a difference between tho-
racic scoliosis patients and lumbar scoliosis patients, and
differences have been shown between the AIS patients and
the neuromuscular disease patients. To minimize this ef-
fect, we measured the coronal as well as sagittal magnitude
of curvature, and we found that the amount of changed
magnitude of curvature has an influence on the conus lo-
cation regardless of the diagnosis. Although there could be
factors for each diagnosis group that determine the conus
level pre-and postoperatively, we focused on the general
magnitude of the coronal and sagittal correction. In addi-
tion, we had tried to compare the level change between the
disease groups. There was a difference between the disease
groups; however, we could not confirm the influences of
the conus tip level change according to the nature of the
disease because the number of patients was relatively small
in each of the disease groups.

Postoperative Spinal Cord Level Change

Saifuddin et al.*” reported the conus position by introduc-
ing the concept of the vertebra/disc unit to measure the
conus tip position. They measured the conus medullaris
level on the sagittal images. However, it is clinically difhi-
cult to determine the conus medullaris level on the sagittal
MR image in patients with severe scoliosis. Furthermore,
on the postoperative MR images, the long sagittal image
shows artifacts that are too intense to determine the conus
level. Therefore, this study used the axial MR images and
the sagittal scout images. In this study, the conus tip was
determined on the axial MR images when the conus diam-
eter was equal to or smaller than the other nerve fibers."”
By a serial examination of the axial MR images matched
with the sagittal scout image, we could determine the
precise level of the conus medullaris tip. In addition, the
useful postoperative MRI settings were employed to mini-
mize the artifacts. In addition to the intraoperative use of
titanium implants, all the patients underwent T2-weighted
turbo spin-echo imaging using a 1.5-T MRI system to
minimize the artifacts made by implants.””"¥ The precise
conus tip level could be determined using these methods.
In this study, we found a useful protocol for evaluating the
spinal cord under specific conditions, such as the operated
and deformed spine. We evaluated the postoperative spi-
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nal cord level change in patients with scoliosis of different
severity and etiology. Substantial spinal cord level change
was found in 11 patients. Although the normal spinal cord
is held in position by the dentate ligaments, the nerve roots
and filum terminale, cadaveric and in vivo MRI studies
have shown that the cord is stretched by as much as 10%.
While the dentate ligament and each nerve root act to sta-
bilize the spinal cord, they do not appear to prevent spinal
cord movement.”'” The movement of the spinal cord is
determined by the balance between the forces pulling the
cord via the cord itself with its attachment to the brain and
the forces pulling the cord caudally via the filum termi-
nale, the lumbosacral nerve roots and possibly the dentate
ligaments.”” In this study, the conus tip moved downward,
but no patient complained of neurologic deficits postoper-
atively. Although pre- and postoperative neurophysiologic
evaluation is needed to confirm the patient’s neurologic
status, this study suggests some concepts when performing
corrective surgery forscoliosis. The direction of movement
after correction was downward. Moreover, downward
movement equal to 1/3 or 2/3 of the patients’ vertebral
height does not cause neurologic problems. Although the
clinical relevance was not confirmed and this should be
evaluated in the future, surgeons should consider the pos-
sibility of postoperative spinal cord level change.

Relationship between the Spinal Cord Level Change and
the Curve Characteristics

In this study, the perioperative correction angles of the
coronal and sagittal curves were different between the
change and non-change groups. The degrees of correction
of the coronal curve and lumbar lordosis were higher in
the change group. It appears that a large amount of correc-
tion in surgery might decrease the cranial tethering force
and move the conus caudally. The important factor is not
the initial or final curve severity, but the perioperative cor-
rection angle. In addition to the correction of the coronal
plane, the sagittal correction is important because scoliosis
is a three-dimensional deformity. In this study, there was
more correction of the lumbar deformity than the tho-
racic deformity in the change group (45.18° + 15.79° vs.
9.64° * 6.87°, respectively). It appears that for correction
of the sagittal plane curves, the lumbar lordosis might be
a more important factor affecting the movement of the
spinal cord. Chu et al.” reported relative shortening and
functional tethering of the spinal cord in patients with
AIS. Many researchers have found reduced spinal cord
to vertebral column ratios in the AIS patients with severe
curves, suggesting a disproportional growth between the
skeletal and neural systems.*’*'*"**” We can assume that

in severe scoliosis, the tethered cord can be released by a
significant degree of correction, and that caused the post-
operative spinal cord level change. The uncoupled neuro-
osseous growth theory has not yet been confirmed. Chu
et al.¥ found longer spinal column to cord ratios only in
the severe cases of scoliosis and not in the mild cases, and
this hypothesis can provide a clue to how the spinal cord
level changes postoperatively. We assumed patients with
scoliosis or lordosis had a longer spinal column length due
to the curvature, and there was a relative stretching of the
cord, which can migrate the cord upward. If the scoliosis
or lordosis is substantially corrected, then the length of
the spinal column can be decreased. Therefore, downward
migration of the cord was noticed in patients who had
a large amount of correction, following the decrease of
the upward tethering force. Clinically, in the surgery for
scoliosis, we usually fix an appropriate-sized rod to each
screw before the correction maneuver. However, after the
correction maneuver, the length of the rod becomes longer
in severe scoliosis and it often needs to be cut. It appears
the spinal column length becomes shorter after correction
and the rod moves downward. The spinal cord lies on the
concavity of a long lordotic, scoliotic bow. If the curved
spinal column is straightened, then the spinal cord also
moves more to the center of the spinal column and it will
go downward.

Relationship between the Spinal Cord Level Change and
Etiologic Factors

We observed no differences in gender and age between
the change and non-change groups. However, the dis-
ease entities of the patients were different: five of the six
patients with DMD (83.3%) and five of the 11 patients
with CP (45.5%) were in the change group. However, only
one of the 14 patients with AIS (7.1%) was in the change
group. It appears that we can we can anticipate spinal
cord movement when performing corrective surgery for
neuromuscular scoliosis patients. In this study, we found
a relationship between disease and the cord level change.
However, the number of patients was relatively small. The
perioperative degree of correction of the coronal and sagit-
tal curve was higher in the patients with DMD. Therefore,
we cannot confirm the relationship between disease enti-
ties and spinal cord level change. The scoliosis of patients
with DMD often shows flexible long C-shaped coronal
curves and sagittal hypolordosis.”** In this study, we
also found these characteristics of curves in patients with
DMD. Therefore, the perioperative correction angle might
be higher in the flexible coronal and sagittal curves of the
patients with DMD and five of these six patients were in
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the change group. Further study is warranted in a large
population to evaluate the relationships between disease
entities and spinal cord movement.

In conclusion, we found the conus medullaris level
changed postoperatively in patients with severe scoliosis.
The spinal cord level changed after a large amount of cor-
rection. The degree of correction of the coronal curve
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and lumbar lordosis was associated with spinal cord level

change. We could found no clinical relevance for the post-
operative conus medullaris level changes that warrants
a neurophysiologic study. However, this study provides

some clues about the perioperative changes in the spinal  to this article.
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