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It can be challenging to detect syringomyelia in patients 
with scoliosis, as some cases are mildly symptomatic 
with little to no neurological deficits. However, a timely 
diagnosis of syringomyelia is needed to facilitate 
important treatment considerations. This case report 
details an 11-year-old female with mild scoliosis and 
a two-year history of spinal pain that had short-term 
symptomatic relief from chiropractic treatment. Subtle 
neurological signs were detected only at re-evaluation, 
which prompted further investigation with radiographs 
and subsequent magnetic resonance imaging (MRI). 
MRI revealed a non-expansile syrinx measuring 3 mm 
at its widest diameter that extended from C5 to the 
conus medullaris. The aim of this case is to heighten 
awareness of the potential diagnostic challenges in 
patients with syringomyelia and scoliosis. The incidence, 
pathogenesis, clinical presentation, and management of 
syringomyelia will be presented to help primary contact 
providers with appropriate referral and co-management 
of these patients. 
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La détection de la syringomyélie peut être difficile 
chez les patients atteints de scoliose, car certains cas 
sont légèrement symptomatiques, avec peu ou pas de 
déficits neurologiques. Toutefois, il faut effectuer un 
diagnostic rapide de la syringomyélie pour faciliter 
les aspects importants de traitement. Cette étude de 
cas présente une jeune de 11 ans atteinte de scoliose 
légère, avec des douleurs vertébrales depuis deux ans 
qui ont bénéficié d’un soulagement symptomatique à 
court terme à la suite d’un traitement chiropratique. Des 
signes neurologiques subtils ont été détectés seulement 
pendant un nouvel examen, ce qui a incité un examen 
plus approfondi à l’aide de radiographies et l’imagerie 
par résonance magnétique (IRM). L’IRM a révélé 
une syrinx non extensible mesurant au plus 3 mm de 
diamètre et s’étendant de C5 jusqu’au cône médullaire. 
Le but de cette étude est d’accroître la sensibilisation 
aux difficultés potentielles du diagnostic chez les patients 
atteints de syringomyélie et de scoliose. L’incidence, 
la pathogenèse, la présentation clinique et la gestion 
de la syringomyélie seront présentées en vue d’offrir 
aux fournisseurs des soins primaires des outils pour 
l’orientation et la cogestion appropriées de ces patients. 
 
(JCCA 2014;58(1):16-23) 
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Introduction
Spinal cord anomalies, including syringomyelia, are com-
monly associated with scoliosis. It has been reported that 
25-85% of patients with syringomyelia also have scolio-
sis.1-5 In previous cases, scoliosis was often first classi-
fied as idiopathic, and later considered secondary to the 
syringomyelia when investigated with magnetic reson-
ance imaging (MRI).1-9 The pathogenesis related to con-
comitant syringomyelia and scoliosis remains unclear. 
However, scoliosis may be a musculoskeletal sign of an 
underlying syrinx.
	 The clinical presentation of patients with syringomyel-
ia and scoliosis varies widely. A case series by Emery et 
al found no neurological symptoms in five patients and 
mild neurological dysfunction (details not specified) in 
one subject.1 Another case series and narrative review 
found that four patients had reported pain in various re-
gions of the body, while the other four patients had motor 
weakness, sensory deficits, hyperreflexia and/or urinary 
urgency.10 It has been described that the most common 
presenting symptom is pain, followed by paresthesias, 
numbness and unnoticed hand injuries, though long tract 
signs may also occur.11 In the pediatric population, the lo-
cation or character of pain does not appear to correlate 
with the size or location of the syrinx.2 The variable clin-
ical presentation makes it difficult for health care provid-
ers to suspect and diagnose syringomyelia.
	 Although a diagnostic challenge, it is important to diag-
nose syringomyelia because there are important consider-
ations for its management. Most cases of syringomyelia 
remain stable and can respond well with non-operative 
treatment and monitoring.12 However, a small proportion 
of patients with syringomyelia can experience enlarge-
ment of the syrinx and progression of neurological symp-
toms.12 Previous cases of patients with enlarging syrinxes 
also had Chiari Malformations and underwent surgery.1,12 
It is therefore important for health care providers to have 
an appropriate index of suspicion of underlying spinal 
cord anomalies for patients with scoliosis.
	 This case report chronicles the case of an 11-year-old 
female with scoliosis and chronic spinal pain that had 
short-term relief with chiropractic care. On re-evalu-
ation by the chiropractor, subtle neurological signs and 
symptoms prompted additional diagnostic testing. A non-
expansile syrinx extending from C5 to the conus medul-
laris was found on MRI. This case report focuses on the 

diagnostic challenges of detecting syringomyelia, and 
highlights potential signs and symptoms of underlying 
neuroaxis abnormalities associated with scoliosis. The in-
cidence, pathogenesis, clinical presentation, and manage-
ment of syringomyelia will be discussed to help facilitate 
the appropriate diagnosis and management of these pa-
tients.

Case Report
An 11-year-old female (ethnicity not known) was referred 
by her family physician to a chiropractic clinic with a 
two-year history of spinal pain. The spinal pain started 
insidiously and was located midline from her cervico-
thoracic to thoracolumbar junction. The pain was a dull 
ache that varied in intensity, but appeared worse in the 
morning and after school. She rated the current intensity 
as 5-6 out of 10, and reported that the pain had progres-
sively worsened over time. There was no radiation of pain 
into her lower extremities, but she experienced bilateral 
leg weakness when running. Aggravating factors included 
long walks, running, and hot showers, while relieving fac-
tors included Tylenol for temporary relief.
	 The patient also experienced occasional neck pain and 
bilateral anterior knee pain that appeared unrelated, but 
was otherwise in good health. Previous lumbar radio-
graphs ordered by the family physician found mild scolio-
sis at the thoracolumbar junction that was convex to the 
left in the lumbar region (no measurement given). Her 
family history included scoliosis and rheumatoid arthritis 
in her mother. Her history and systems review were un-
remarkable for any red flags, previous trauma or surger-
ies.
	 On observation, there were no signs of deformities, 
rashes, swelling or warmth. Mild anterior head carriage 
and bilateral pes planus were noted. Her score on the 
Beighton scale13 was 6 out of 9, suggesting flexibility, and 
there was minimal hyper-extensibility of the skin on the 
dorsal hand bilaterally. Adam’s test14 for rib humping was 
negative. Cervical, thoracic and lumbar motions were full, 
but active motion produced mild pain in her paraspinal 
muscles. Active forward flexion at end range in the thor-
acic and lumbar region reproduced her chief complaint. 
Hip, knee and ankle ranges of motion were full and pain 
free bilaterally. Neurological testing of the upper limb, 
lower limb, abdominal reflexes, and pathological reflex-
es were unremarkable. Palpation revealed moderate pain 
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throughout her paraspinal muscles from cervicothoracic 
junction to thoracolumbar junction, reproducing her chief 
complaint. Joint motion palpation revealed no joint restric-
tions, though mild tenderness was present from T1-L2.
	 The patient was diagnosed with nonspecific back pain 
and was recommended a trial of chiropractic treatment. A 
treatment plan was provided over 3-4 weeks with 1-2 vis-
its per week and consisted of education, soft tissue ther-
apy, thoracic and lumbar joint mobilizations, and rehabili-
tative exercises. Specifically, the treatment included: 1) 
education on nature of condition, prognosis, reassurance, 
encouraging mobility and early return to activity; 2) soft 
tissue therapy to the paraspinal muscles aimed to relieve 
myofascial tension; 3) low velocity, low amplitude os-
cillatory mobilizations to the thoracic and lumbar spine; 
and 4) strengthening the thoracic and lumbar region with 
exercises including abdominal curl, bird-dog, cat-camel, 

plank, side plank, and abdominal bracing. The chiroprac-
tor also recommended ongoing monitoring for any pro-
gression or change in the patient-reported bilateral leg 
weakness with running.
	 Over the next month, the patient was treated six times 
by the chiropractor and experienced mild improvement. 
On re-evaluation, she reported 30% improvement in pain 
from treatment, but the pain relief was temporary. The 
patient still complained of mild thoracic spinal pain and 
intermittent flare-ups of her low back pain. On examina-
tion, lumbar motion was full in all directions, with min-
imal back pain on active and passive extension. Palpation 
for joint motion revealed tenderness from T12 to L3 and 
L5. Spinous percussion was negative for sharp pain or 
any jump sign, but elicited moderate pain throughout the 
thoracic and lumbar spine, with the worst pain reported at 
L2-3 and L5.

�  
1A� 1B

Figure 1: 
AP lower (A) cervical radiograph revealed scalloping at the left lateral border 
of the C4 vertebral body (arrow). Lateral radiograph (B) of the cervical spine 

revealed scalloping of the anterior edges of the spinolaminar at C5, C6 and C7 
(arrows), considered to be likely a normal variant.
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	 A repeat neurological examination revealed decreased 
sensation to crude touch in the left lateral thigh but was 
bilaterally symmetric in all other dermatomes. Motor 
strength was 5/5 bilaterally for all lower limb myotomes, 
though the patient still complained of bilateral leg weak-
ness with running. Deep tendon reflexes were 1+ bilat-
erally for Patellar reflexes (with the Jendrassik maneu-
ver) and 1+ bilaterally for Achilles reflexes, which were 
equivalent findings to the first neurological examination. 
However, after Herron-Pheasant test15 was performed, 
Achilles reflexes became hyperreflexic at 2+ bilaterally, 
and motor strength had decreased to 4/5 bilaterally in 
the hip flexors. Based on the neurological findings, the 
chiropractor ordered a series of full spine radiographs 
to further assess the scoliosis, examine for any congen-
ital anomalies, and investigate for causes of the patient’s 
signs and symptoms.
	 A full spine radiograph revealed scalloping at the left 
lateral border of the C4 vertebral body (Figure 1A). The 
anterior edges of the spinolaminar line were also scalloped 
at C5, C6 and C7 (Figure 1B). The scalloping visualized 
at the spinolaminar line is likely a normal variant. How-
ever, the vertebral body scalloping at C4 warranted a re-
ferral for advanced imaging to rule out a space occupying 
lesion. Postural changes were visualized, including flat-
tened cervical lordosis with a mild anterior shift in the 
gravitational line, minimal left lateral listing and accen-
tuated thoracic kyphosis. A minimal left thoracolumbar 
scoliosis was visualized from T10 to T12 that measured 
10° by the Cobb method (Figure 2). The lumbar lordosis 
was mildly accentuated with a Type 1A lumbosacral tran-
sitional segment at L5.
	 A letter documenting the patient’s response to treat-
ment, findings on re-evaluation and radiographic find-
ings was sent to the family physician by the chiropractor. 
The family physician ordered a full spine MRI to assess 
for any spinal cord or soft tissue anomalies. Two months 
later, an MRI revealed that the left lateral vertebral body 
scalloping at C4 was due to asymmetrical vertebral ar-
teries, with a hypoplastic right artery and compensatory 
hyperplastic left artery (Figure 3A). The left vertebral ar-
tery was at least twice the diameter of the right. There was 
also a prominence of the central canal indicating an early 
slightly expansile syrinx from C5 to the level of the conus 
medullaris. (Figures 3B and 3C) The syrinx measured 3 
mm in its maximum dimension in the mid thoracic spine.

	 The patient was referred by the family physician for 
a pediatric neurosurgeon consult. A follow-up evaluation 
and repeat MRI was scheduled by the pediatric neurosur-
geon in one year’s time to monitor the syrinx. The patient 
was advised to continue with physical therapy for symp-
tomatic relief of her back pain. A recommendation was 
also made for a referral to a pediatric orthopedic surgeon 
to assess and monitor the scoliosis. A repeat MRI at one 

 
Figure 2: 

AP radiograph of the thoracic spine reveals a minimal 
left thoracolumbar scoliosis visualized from T10 to T12 

measuring 10° via the Cobb method.
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year showed the size of her syrinx was unchanged in com-
parison to her previous scan. Follow-up with the pediatric 
neurosurgeon a year later revealed no progression in the 
patients’ symptomatology and a follow up appointment in 
three years’ time was suggested.

Discussion

Incidence and Etiology:
Syringomyelia is a term that delineates conditions of ab-
normal fluid cavities within the spinal cord, while syrinx 
denotes the fluid-filled cavity within the spinal cord par-
enchyma.1,2,4,5,9 Syrinxes can be lined with ependymal or 
glial cells and are thought to be filled with a derivative 
of cerebrospinal fluid (CSF).2 The incidence of syringo-
myelia in the population was reported to be 8.4 cases per 
100,000.5,10 The average age of a scoliosis diagnosis was 
reported to be approximately 8 years and a syrinx diag-
nosis at 10 years.3 Idiopathic scoliosis is more prevalent 
in females, but there appears to be no clear gender pre-

dilection for cases of scoliosis and syringomyelia.8,16 In 
addition, previous studies suggest that syringomyelia, 
scoliosis and Chiari malformations tend to present con-
currently.17 Diagnostic imaging of our patient also re-
vealed a hypoplastic right vertebral artery, a compensa-
tory hyperplastic left vertebral artery, and a transitional 
lumbosacral segment. To our knowledge, this is the first 
case report describing these congenital anomalies pre-
senting concomitantly with the syringomyelia. However, 
it is often believed that congenital anomalies can present 
in clusters.18

	 The mechanistic relationship between syringomyelia 
and scoliosis is not well understood. One theory suggests 
that syringomyelia occurs secondary to the scoliosis. In 
this theory, it is proposed that there are radicular lesions 
and CSF imbalance at the convex side of the scoliosis, 
which give rise to the syrinx.1 Other authors hypothesize 
that asymmetric syrinx expansion affects the medial mo-
tor nuclei in the anterior horn of the spinal cord.1,19 This 
results in a motor imbalance of the trunk muscles, initiat-

 
3A

�

 
 
 
 
 
� 3B
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Figure 3: 
Axial T2 weighted MRI (A) reveals a hyperplastic left vertebral artery (arrow) with a hypoplastic right vertebral 
artery. Sagittal T2 weighted MRI (B) of the cervical and thoracic spine demonstrates a syrinx extending from the 
C5 vertebral body to the conus medullaris (arrow). Axial T2 weighted MRI (C) demonstrates a syrinx within the 

parenchyma of the spinal cord (arrow).
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ing the development of a scoliosis.1,19 In comparison to 
scoliosis and syringomyelia, theories regarding the etiol-
ogy of post-traumatic syringomyelia are distinctive and 
have a temporal association between trauma and syringo-
myelia formation. It is thought that absorption of haema-
tomas, ischemia and oedema secondary to the force dur-
ing trauma are involved in the pathogenesis of post-trau-
matic syrinxes.20 In our patient, the scoliosis was already 
present when the syrinx was found on MRI. Therefore, 
our case report is unable to further elucidate any of these 
theories related to the development of syringomyelia and 
scoliosis.

Assessment and Diagnosis:
A thorough history and physical examination are import-
ant for detecting syringomyelia in patients with scolio-
sis. The history should focus on inquiring about the wide 
range of symptoms that may present with syringomyelia. 
Patients with symptomatic syrinxes have been described 
to initially present with pain, and then progress to dis-
sociated loss of pain and temperature with preservation of 
light touch and proprioception.17,21 Patients with syringo-
myelia and Chiari malformations often present with oc-
cipital pain and headaches.5 Pes cavus, neuropathic joints 
and back pain may also be present.17,21,22 Neurological 
signs and symptoms related to syrinxes in patients with 
scoliosis include asymmetric abdominal and deep tendon 
reflexes, motor atrophy and weakness, spasticity, loss 
of bladder control, upper motor neuron lesions, sensory 
changes and wasting of intrinsic muscles of the hand.17,21,22 
It is therefore important to also conduct thorough neuro-
logical testing during the physical examination.
	 An appropriate index of suspicion for neuroaxis abnor-
malities in patients with scoliosis is required during initial 
assessments and with re-evaluations over time. During 
the initial assessment, it is important to rule our neuro-
genic causes prior to classifying a scoliosis as idiopathic.1 
Indications for advanced imaging to rule out neuroaxis 
abnormalities in patients with scoliosis include atypical 
curves such as a left thoracic curve, infantile or juvenile 
onset, pain, neurological deficits, sympathetic disturb-
ances, rapid curve progression and males with a large 
curve.17,21,22 23

	 However, syrinxes can present with nonspecific symp-
toms or without neurological deficits.6 Some of these 
patients experience subtle progression of neurological 

symptoms that may only be detected on re-evaluation.1 
Health care providers need to consider ongoing monitor-
ing, evaluation and advanced imaging when suspecting 
neuroaxis abnormalities, including syringomyelia.
	 Our patient had mild signs and symptoms of a syr-
inx which can often be overlooked, thus making detec-
tion difficult. She suffered from two years of back pain 
before the syrinx was detected. This may have occurred 
because our patient did not display characteristic signs of 
a syrinx such as dissociated pain and temperature loss, 
upper motor neuron lesions, muscle atrophy or neuro-
pathic joints. Arnold-Chiari malformations are frequently 
found in patients with a syringomyelia and scoliosis, but 
was absent in our case.3 The patient also did not present 
with a left thoracic curve or rapidly progressing curve that 
have been found to be associated with neuroaxis abnor-
malities.17 Contrary to reports in the literature, our patient 
did not present with pes cavus but rather presented with 
bilateral pes planus.17 She did present with unrelenting 
spinal pain, decreased motor strength and abnormal deep 
tendon reflexes that guided the chiropractor to suspect 
an underlying neuroaxis abnormality. The subtle neuro-
logical deficits were only detected on re-evaluation by the 
chiropractor, who had an appropriate index of suspicion 
of an underlying neuroaxis abnormality.

Management:
There are no guidelines to inform the optimal treatment 
for patients with syringomyelia. A neurosurgical and 
orthopedic evaluation is warranted for all patients with 
a syrinx and a scoliosis.24 A survey of neurosurgeons re-
vealed that most favor surgical intervention when patients 
present with progression in motor/sensory loss, scoliosis, 
associated pain and/or size of the syrinx.25 For patients 
who are minimally symptomatic or asymptomatic, the 
majority suggest monitoring with neurological examina-
tions and MRI every 6-12 months.25 In this case report, 
our patient had an early non-expansile syrinx prior to the 
onset of menarche with mild neurological deficits. The 
neurosurgeon recommended non-operative treatment for 
our patient, with follow-up imaging at regular intervals to 
monitor for expansion and curve progression.
	 Conservative management is considered the first-line 
treatment for syrinxes that are not progressive and in ab-
sence of surgical indicators. Most minimally symptom-
atic or asymptomatic syrinxes remain stable in the short-
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term, and monitoring for symptom and curve progression 
is suggested for these cases.12 Some syrinxes appear to 
undergo spontaneous reduction without treatment. In 
a retrospective review of 27 patients with scoliosis and 
syringomyelia, syrinxes spontaneously reduced in size by 
50% in 14 patients.16 Most authors suggest that syringo-
myelia has a slow and benign course, but both rapid 
neurological progression and spontaneous resolution 
have also been reported.2,12 Ongoing neurological tests 
and re-evaluation should be included in the management 
of patients who are being monitored.
	 It is not clear which conservative interventions should 
be used in providing symptomatic relief for patients with 
syrinxes and no neurological symptoms. A narrative re-
view by Roy et al indicated that 10 of 16 cases were treated 
conservatively, but did not provide the details of the con-
servative interventions.10 A review of the chiropractic lit-
erature revealed five cases of patients with post-traumatic 
syringomyelia whose symptoms were treated with chiro-
practic care.26-29 The patients in three of the reports were 
primarily treated with spinal manipulation at the level of 
the syrinx with no adverse events. Of these, two case re-
ports included lifestyle recommendations, and one case 
report included a Chiropractic Biophysics protocol.28,29 
On the other hand, Busse et al used low force techniques 
to the spine, stretching, intermittent traction and soft tis-
sue therapy in a patient with post-traumatic syringomyel-
ia.26 Busse et al cautioned that for cases of post-traumatic 
syringomyelia, high-velocity, low-amplitude spinal ma-
nipulation should be considered an absolute contraindica-
tion in the area of the syrinx.26 It was suggested that there 
is potential for rupture of the syrinx and damage to the 
parenchyma of the spinal cord.26

	 In our case, the chiropractor used a trial of joint mo-
bilizations, soft tissue therapy, and exercises to gauge the 
patient’s response to treatment. This was in light of the 
patient’s subjective weakness, and progressive nature of 
the chronic pain, even though the syrinx was not yet de-
tected. The patient reported 30% improvement in spin-
al pain with four weeks of treatment, but the relief was 
short-term. There were no adverse events to the conserva-
tive treatment reported by our patient. To our knowledge, 
this is the first case report in the chiropractic literature 
to describe conservative interventions for relief of spinal 
pain related to an atraumatic syrinx. Further research is 
needed to determine the effectiveness of these conserva-

tive interventions for the management of syrinxes with 
minimal neurological deficits.

Summary:
Although syringomyelia can be difficult to detect in pa-
tients with scoliosis, a timely diagnosis is important to 
allow for appropriate management. This case report de-
tailed an 11-year-old female with mild scoliosis, and a 
two-year history of spinal pain. Subtle neurological signs 
attributed to her syringomyelia were detected only on re-
evaluation by the chiropractor. The chiropractor had an 
appropriate index of clinical suspicion for an underlying 
neuroaxis abnormality, which prompted radiographs and 
MRI. Imaging of the patient in this case revealed a non-
expansile syrinx spanning from C5 to the conus medul-
laris. Ongoing monitoring of the minimally progressive 
syrinx was used to manage this patient. This case report 
aids in the diagnosis and management of syringomyelia 
by primary contact providers, including chiropractors.

References
1.	� Emery E, Redondo A, Rey A. Syringomyelia and Arnold 

Chiari in scoliosis initially classified as idiopathic: 
experience with 25 patients. Eur Spine J. 1997;6(3):158-
62.

2.	� Magge SN, Smyth MD, Governale LS, Goumnerova L, 
Madsen J, Munro B, et al. Idiopathic syrinx in the pediatric 
population: a combined center experience. J Neurosurgery: 
Pediatrics. 2011;7(1):30-6.

3.	� Kontio K, Davidson D, Letts M. Management of 
scoliosis and syringomyelia in children. J Pediatr Orthop. 
2002;22(6):771-9.

4.	� Guinto G, Abdo M, Arechiga N, Zepeda E. Different 
types of syringomyelia and their management: Part I. 
Contemporary Neurosurgery. 2009;31(20):1-7.

5.	� Sharma M, Coppa N, Sandhu FA. Syringomyelia: A 
Review. Seminars in Spine Surgery. 2006;18(3):180-4.

6.	� Hanieh A, Sutherland A, Foster B, Cundy P. Syringomyelia 
in children with primary scoliosis. Childs Nerv Syst. 
2000;16(4):200-2.

7.	� Diab M. Physical examination in adolescent idiopathic 
scoliosis. Neurosurg Clin N Am. 2007;18(2):229-36.

8.	� Arlet V, Reddi V. Adolescent idiopathic scoliosis. 
Neurosurg Clin N Am. 2007;18(2):255-9.

9.	� Samuelsson L, Lindell D, Kogler H. Spinal cord and brain 
stem anomalies in scoliosis. MR screening of 26 cases. 
Acta Orthop Scand. 1991;62(5):403-6.

10.	�Roy AK, Slimack NP, Ganju A. Idiopathic syringomyelia: 
retrospective case series, comprehensive review, 
and update on management. Neurosurgical Focus. 
2011;31(6):E15.



J Can Chiropr Assoc 2014; 58(1)	 23

I Kanga, JJ Wong, PJ Stern

11.	�Mallucci CL, Stacey RJ, Miles JB, Williams B. Idiopathic 
syringomyelia and the importance of occult arachnoid 
webs, pouches and cysts. Br J Neurosurg. 1997;11(4):306-
9.

12.	�Singhal A, Bowen-Roberts T, Steinbok P, Cochrane D, 
Byrne AT, Kerr JM. Natural history of untreated 
syringomyelia in pediatric patients. Neurosurgical Focus. 
2011;31(6):E13.

13.	�Beighton P, Solomon L, Soskolne CL. Articular mobility 
in an African population. Ann Rheu Dis. 1973;32(5):413-
8.

14.	�Reamy BV, Slakey JB. Adolescent idiopathic scoliosis: 
review and current concepts. Am Fam Physician. 
2001;64(1):111-6.

15.	�Herron LD, Pheasant HC. Prone knee-flexion provocative 
testing for lumbar disc protrusion. Spine. 1980;5(1):65-7.

16.	�Tokunaga M, Minami S, Isobe K, Moriya H, Kitahara 
H, Nakata Y. Natural history of scoliosis in children with 
syringomyelia. J Bone Joint Surg Br. 2001;83(3):371-6.

17.	�Akhtar OH, Rowe DE. Syringomyelia-associated scoliosis 
with and without the Chiari I malformation. J Am Acad 
Orthop Surg. 2008;16(7):407-17.

18.	�Solomon BD. VACTERL/VATER Association. Orphanet J 
Rare Diseases. BioMed. 2011;16;6(1):56.

19.	�Huebert HT, MacKinnon WB. Syringomyelia and 
scoliosis. J Bone Joint Surg Br. 1969;51(2):338-43.

20.	�Brodbelt AR, Stoodley MA. Post-traumatic syringomyelia: 
a review. J Clinical Neuroscience. 2003;10(4):401-8.

21.	�Farley FA, Song KM, Birch JG, Browne R. 
Syringomyelia and scoliosis in children. J Pediatr Orthop. 
1995;15(2):187-92.

22.	�Ouellet JA, LaPlaza J, Erickson MA, Birch JG, Burke S, 
Browne R. Sagittal plane deformity in the thoracic spine: 
a clue to the presence of syringomyelia as a cause of 
scoliosis. Spine. 2003;28(18):2147-51.

23.	�Lee RS, Reed DW, Saifuddin A. The correlation between 
coronal balance and neuroaxial abnormalities detected 
on MRI in adolescent idiopathic scoliosis. Eur Spine J. 
2012;21(6):1106-10.

24.	�Strahle J, Muraszko KM, Kapurch J, BapuraJ JR, 
Garton HJL, Maher CO. Natural history of Chiari 
malformation Type I following decision for conservative 
treatment. J Neurosurgery: Pediatrics. 2011;8(2):214-21.

25.	�Haroun RI, Guarnieri M, Meadow JJ, Kraut M, Carson BS. 
Current opinions for the treatment of syringomyelia and 
chiari malformations: survey of the Pediatric Section of the 
American Association of Neurological Surgeons. Pediatr 
Neurosurg. 2000;33(6):311-7.

26.	�Busse JW, Hsu W, Kim P. Diagnosing post-traumatic 
syringomyelia prior to manipulation. JNMS. 
1999;7(3):107-11.

27.	�Murphy DR. Post-traumatic syringomyelia: absolute 
contraindication to manipulation? A report of two cases. 
JNMS. 2000;8(2):54-8.

28.	�Patel SN, Kettner NW, Osbourne CA. Myelopathy: 
A report of two cases. J Manip Physiol Thera. 
2005;28(7):539-46.

29.	�Haas JW, Harrison DE, Harrison DD, Bymers B. 
Conservative treatment of a patient with syringomyelia 
using chiropractic biophysics protocols. J Manip Physiol 
Thera. 2005 Jul;28(6):452.e1-452.e7.


