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Surgical treatment of scoliosis associated with syringomyelia
with no or minor neurologic symptom
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Abstract

Purpose Syringomyelia with coexisting intraspinal ab-
normities is thought to increase the risk of neurologic
injury during surgical correction of the scoliosis. However,
surgical treatment for intraspinal abnormities carries sig-
nificant morbidity risks including worsening neurological
function and wound complications. The authors’ aim in this
study was to evaluate one-stage posterior correction of
scoliosis in this patient population without prophylactic
surgical treatment for neural axis malformations before
scoliosis correction.

Methods A total of 29 patients with syringomyelia and
coexisting intraspinal abnormities who underwent scoliosis
correction were evaluated. The average age was 15.6 years
(range 12-23). All patients were examined for neural axis
abnormalities using MRI, including syringomyelia with
Chiari I malformation in 18 patients, syringomyelia with
tethered cord and/or diastematomyelia in 11. None of
patients presented with symptoms suggesting significant
neurological dysfunction. The surgical efficacies and
complications of correction were reviewed.

Results The preoperative Cobb angle of major coronal
curve averaged 65° (range 46°-95°), and it measured 28°
(range 22°-43°) at the last follow-up, for a 63 % correc-
tion. Maximal kyphosis averaged 52° (range 41°-69°)
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preoperatively, and improved to 29° (range 22°—43°) at
ultimate follow-up, for a 46 % correction. The average
follow-up was 6 years (4-8 years). None of the patients
experienced deterioration in their neurologic status.
Conclusion The study results suggested that prophylac-
tic neurosurgery for intraspinal abnormality may be
unnecessary in patients with asymptomatic or minor
symptomatic syringomyelia and coexisting intraspinal
abnormities. One-stage posterior correction of scoliosis in
this patient population does not involve significant com-
plications and seems to be an alternative and safe treat-
ment option.
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Introduction

With the development of MRI, syringomyelia has been
discovered with increasing frequency in patients with
scoliosis. The concomitant rate of syringomyelia in scoli-
osis is 4-8 % [1-3]. Patients with syringomyelia often had
multiple intraspinal abnormalities, such as Chiari malfor-
mation, diastematomyelia, and tethered cord [4]. To pre-
vent potential neurologic complications, neural axis
malformations need to be addressed before the treatment of
scoliosis. Most surgeons agree that treatment of the neural
axis malformations should be preceded because of the
increased risk of neurologic deterioration during scoliosis
correction [5, 6]. Many patients visit the hospital to
undergo treatment for scoliosis as the presenting sign of
otherwise asymptomatic neural axis abnormalities [7-9].
Charry et al. [2] showed that 15 (60 %) patients with
scoliosis secondary to syringomyelia also had normal
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neurologic findings. Park et al. [10] mentioned that 38
(56 %) children with Chiari malformations had no detect-
able neurologic deficits and that 11 (16 %) children were
neurologically asymptomatic except for scoliosis. There
have been few studies for identifying the risk of neurologic
complications as a result of scoliosis surgery in patients
with asymptomatic or minor symptomatic syringomyelia
with other intraspinal abnormities. In the current study, we
have retrospectively analyzed 29 consecutive asymptom-
atic or minor symptomatic patients with syringomyelia and
coexisting intraspinal abnormities undergoing scoliosis
surgery without prophylactic treatment for neural axis
abnormalities.

Methods

Twenty-nine patients—19 females and 10 males—with
syringomyelia who underwent surgery for scoliosis were
identified. The average age was 15.6 years (range
12-23 years). Eighteen of 29 patients were associated with
Chiari I malformation, other eleven patients with tethered
cord and/or diastematomyelia. None of these patients pre-
sented with significant neurological dysfunction. Nine
patients (31 %) had only minor deficits such as increased
deep tendon reflexes or asymmetric superficial abdominal
reflexes. None of the patients had been operated for neural
axis malformations. We performed SEP before surgery and
intraoperative SEP was also applied in all patients and,
additionally, wake-up test was applied. All surgeries were
performed as a one-stage posterior procedure. AP radio-
graph and lateral radiograph of spine were performed
postoperatively to get the message of deformity correction.
The follow-up period was from the time of the scoliosis
surgery until the last clinical review. The minimum follow-
up was 4 years, average of 6 years (range 4-8 years)
(Table 1).

Table 1 Summary of patient characteristics

Total no. patients 29
M 10
F 19
Patients with CM 1 18
Patients with type 1 DM 2
Patients with type 2 DM 4
Patients with TC 3
Patients with type 2 DM and TC 2
Mean age at surgery in yrs (range) 15.6 (12-23)
Mean length of follow-up in yrs (range) 6 (4-8)

F female, M male, CM I Chiari I malformation, DM diastematomy-
elia, TC tethered cord
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Results

Radiographic measurements were made on AP and lateral
radiographs of the spine by a single independent blinded
reviewer (Figs. 1, 2, 3). The preoperative Cobb angle of
major coronal curve averaged 65° (range 46°-95°), and it
measured 28° (range 22°-43°) at the last follow-up, for a
63 % correction. Maximal kyphosis averaged 52° (range
41°-69°) preoperatively, and improved to 29° (range 22°-
43°) at ultimate follow-up, for a 46 % correction. The
correction loss at the end of follow-up was less than 10 %
(Table 2).

There were not any changes in SEP during the surgery.
None of the patients experienced deterioration in their
neurologic status after surgery. At the follow-up, compared
with preoperative situation, there was no difference in deep
tendon reflexes or asymmetric superficial abdominal
reflexes. There were no superficial or deep wound infec-
tions or pseudarthrosis during the follow-up visits.

Discussion

The pathophysiology of the development of scoliosis with
syringomyelia has not been yet established. Mass effect in
the fetal life, damage to or influence on the anterior and/or
posterior horn cells or roots, and possible association with
upper motor neuron signs have been suggested [11]. Neu-
rologic signs of syringomyelia have been reported to be
frequently minimal or absent in patients with syringomy-
elia, even with a very large syrinx. Scoliosis with syrin-
gomyelia has been characterized by rapid curve
progression, juvenile or skeletally immature patients, and
less rotation than would otherwise be expected [9].

The effect of neurosurgical treatment of the syrinx on
scoliosis is not established. Many authors support syrinx
drainage for neurologic improvement or stabilization, [2, 12]
however, the effect of syrinx drainage on the scoliosis curve
progression is still controversial. Some authors have repor-
ted stabilization or improvement of scoliosis after syrinx
drainage [5], yet other authors have reported questionable or
no effect of drainage on curve progression [13, 14]. Yeom
et al. [15] reported that decompression of a syrinx in patients
under the age of ten may decrease the curve size and limit
scoliosis curve progression. However, in patients over the
age of ten, surgical treatment of scoliosis was most likely
necessary due to a large initial scoliosis curve or curve
progression even after syrinx drainage.

Combination of two or more intraspinal abnormities
often existed in patients with scoliosis with syringomyelia,
such as Chiari malformation, diastematomyelia, and teth-
ered cord [16]. These anomalies are often asymptomatic or
minor symptomatic and may remain undetected until the
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Fig. 1 Preoperative posteroanterior (a) and lateral (b) radiographs obtained in a 22-year-old female patient with scoliosis associated with
syringomyelia and Chiari I malformation (c). Postoperative posteroanterior (d) and lateral (e) radiographs showing good correction
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Fig. 2 Preoperative posteroanterior (a) and lateral (b) radiographs obtained in a 15-year-old male patient with scoliosis associated with
syringomyelia and type 1 diastematomyelia (¢, d). Postoperative posteroanterior (e) and lateral (f) radiographs showing good correction

patient is fully assessed following the diagnosis of con-
genital spinal deformity. Theoretically, the concurrent
intraspinal abnormities can increase the risk of neurologic
injury during surgical correction of the deformity. The
advocated approach in such patients is first to perform
surgery for the intraspinal pathologies and then surgery for
correction and stabilization of the deformity, or simulta-
neous surgical treatment for congenital deformity and
intraspinal abnormality [6, 17, 18]. However, performing
surgery for the intraspinal pathologies in asymptomatic or
minor symptomatic patients also carries some risk of
morbidity including neurological deterioration and wound
problems.

In recent years, some authors have investigated the
feasibility of directly posterior or circumferential approach
for scoliosis correction without suboccipital decompression
in patients associated with syringomyelia and Chiari I
malformation Satisfactory correction outcomes were
achieved and no significant neurological deficits occurred
[19]. Hui et al. [20] reported that neurosurgical interven-
tions are recommended to patients with type 1 diastema-
tomyelia before spinal deformity surgery; however,
patients with type 2 diastematomyelia can be treated safely
without a need of neurosurgical intervention. Our results
suggest that neurosurgical treatment of neural axis mal-
formation in asymptomatic or minor symptomatic patients
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Fig. 3 Preoperative posteroanterior (a) and lateral (b) radiographs
obtained in a 14-year-old male patient with scoliosis associated with
associated syringomyelia, tethered cord and type 2 diastematomyelia

Table 2 Deformity correction

Deformity Cobb angle (°)

Preop Most recent follow-up
Major coronal curve 65 (46-95) 28 (22-43)
Kyphosis 52 (41-69) 29 (22-43)

Values are presented as means with ranges in parentheses

with syringomyelia and coexisting diastematomyelia and/
or tethered cord may be unnecessary before surgical cor-
rection of their scoliosis.

In conclusion, significant correction of scoliosis was
achieved and there was no clinical evidence of neurological
deficit in our series of 29 patients. Scoliosis surgery in such
patients is safe when performed in conjunction with
intraoperative spinal cord monitoring or wake-up tests. The
main limitations of our study are its retrospective nature
and relatively small sample size.
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