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A B S T R A C T

We present the case of a symptomatic patient diagnosed with Arnold Chiari I malformation (ACI) and Syrin
gomyelia (S) who evolves favorably through an initial osteopathic treatment plan lasting 6 months and osteo
pathic maintenance treatment up to 36 months. The objectives of the treatment were to reduce pain and increase 
mobility of the shoulders and Scapular waist/Shoulder/Elbow/Wrist with a secondary objective to improve 
balance and coordination.

After the administration of 32 sessions of Osteopathic Manipulative Treatment (OMT) started in August 2020, 
applying an initial treatment plan of 6 sessions monthly the patient was asymptomatic with remission of pain and 
increased mobility in the shoulders and cervical spine and a normal neurological examination (including normal 
gait).

The main symptoms and relevant clinical findings were: functional impairment of the upper extremities that 
limited activities of daily living (ADLs) requiring assistance, headaches, cervical and dorsal spine pain in bilateral 
belt at T6 level, vertiginous sensation and gait instability. The patient was diagnosed with ACI and Syringomyelia 
in 2012. She received surgical and pharmacological treatment without clinical improvement and performed 
relaxation and breathing exercises on her own.

We present evidence of the beneficial effect of osteopathic treatment on the associated symptomatology in a 
case of ACI and Syringomyelia.

1. Introduction

Arnold Chiari I (ACI), which is the most common type of Arnold 
Chiari malformation [1], is a disorder in which the cerebellar tonsils 
descend below the foramen magnum by more than 5 mm [2]. Syringo
myelia is defined as the presence of abnormal cavities filled with cere
brospinal fluid (CSF) within the adult spinal cord [3].

The origin of ACI is congenital and its pathogenesis remains not fully 
understood [1]. Treatment for ACI is surgical, with the aim of decom
pressing the posterior cranial fossa, and/or pharmacological, to relieve 
symptoms [1]. In the current article we present a symptomatic case of 

ACI and Syringomyelia that evolves favorably during a course of Oste
opathic Manipulative Treatment (OMT) until it becomes asymptomatic. 
The objectives of the treatment were to reduce pain and increase 
mobility of the shoulders and Scapular waist/Shoulder/Elbow/Wrist 
with a secondary objective to improve balance and coordination.

1.1. Patient information

The patient was a 65-year-old woman diagnosed with ACI and Sy
ringomyelia in March 2012. The patient attended medical consultation 
with a complex picture, presenting: frontal and occipital headaches 
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starting in the left orbital region, accompanied by nausea, vomiting, 
blurred vision, scintillating scotomas, a feeling of instability and vertigo, 
as well as mood swings, irritability, nervousness, insomnia, alterations 
in anterograde memory and she reported that a month and a half before 
she had lost the hearing in her left ear for 4 days; also, general vertebral 
pains with sensory and motor impairment. During the same visit, the 
patient reported that she had suffered from these headaches as a child 
and that they intensified between the ages of 20 and 45. The onset of the 
vertebral pains was 10 years earlier, accompanied by radiating pain to 
the arms, paresthesia of the hands at night, sensation of loss of strength 
in the hands and upper limbs, limited rotation, flexion and extension of 
the head, difficulty breathing, dysphagia for solids, radiating pain and 
sensation of weakness in the right lower limb.

In 2012, spinal traction syndrome, ACI, Syringomyelia and mild 
idiopathic thoracic scoliosis were diagnosed by neurologist. Surgical 
treatment was proposed and sacrectomy and section of the filum termi
nale was performed. She had previously undergone surgery for the 
treatment of right epicondylitis (January 2011 and January 2012) and 
left epicondylitis (May 2011) without clinical improvement.

1.2. Clinical findings

Below we present the clinical findings of the initial consultation with 
the osteopath, in the examination carried out on 25/08/20, in this order: 
Observation and general examination, Neurological examination 
(Table 1) and Passive Range of Motion (PROM) of cervical spine and 
shoulders.

Observation and general examination: bilateral omalgia with severe 
pain (Visual Analogue Scale (VAS) = 10) and restriction of active and 
passive mobility of the shoulders. Stiffness and limitation of cervical 
mobility. Clinical picture of tension-type headaches in frontal and oc
cipital areas, bilateral pain in the spinal region at the T6 level, vertigi
nous sensation associated with Syringomyelia from C3 to T10 and with 
ACI. The resting muscular tone appears to be within normal limits in 
most areas. However, there is a noticeable increase in tone observed in 
the cervical and shoulder region, accompanied by stiffness and reduced 
mobility of the thoracic spine. The muscles in this area feel tense and 
firm to palpation. Additionally, no noticeable asymmetries in muscular 
tone are observed between the left and right sides.

Limited Passive Range Of Motion (PROM) of the hips bilaterally: 
Right: Flexion: 100◦, Extension 0◦ Abduction 35◦, Adduction 5◦; Left: 

Flexion: 110◦, Extension: 0◦, Abduction 40◦, Adduction: 10◦. Muscle 
strength in bilateral plantar flexion 4/5, according to the criteria of the 
Medical Research Council (MRC) Muscle Strength Grading Scale [5].

Passive Range of Motion (PROM) of cervical spine and shoulders: 
Cervical stiffness with limitation of cervical PROM: Flexion 30◦, 
Extension 10◦, Right Lateral Flexion: 20◦, Left Lateral Flexion 15◦, Right 
Rotation 20◦, Left Rotation 25◦. Shoulders: the patient should adopt an 
analgesic position, with thoracic spine flexion to avoid pain. The 
exploration of active or passive shoulder mobility is ruled out due to 
severe pain (VAS 10/10) with any shoulder movement. In the second 
session (24/09), the exploration of PROM in the shoulders was: Right: 
Flexion 60◦, Extension 20◦, Abduction 50◦, Adduction 15◦, External 
Rotation 15◦, Internal Rotation 45◦; Left: Flexion 65◦, Extension 15◦, 
Abduction 60◦, Adduction 15◦, External Rotation 25◦, Internal Rotation 
50◦.

1.3. Patient timeline

In March 2012, the patient sought medical consultation due to a 
complex condition characterized by widespread vertebral pain and 
associated sensory and motor dysfunction. The vertebral pain had first 
manifested a decade earlier, accompanied by radiating pain in the arms. 
Despite undergoing surgery for right epicondylitis (January 2011 and 
January 2012) and left (May 2011) epicondylitis, there was no notice
able clinical improvement, suggesting a potential connection to the 
overarching upper extremity pain, through an initial osteopathic treat
ment plan lasting 6 months and osteopathic maintenance treatment up 
to 36 months (Table 2).

1.4. Osteopathic Manipulative Treatment (OMT)

Based on the diagnosis of the somatic dysfunctions by physical and 
osteopathic examination [6,7] carried out during the first visit i.e., left 
sacroiliac joint, left psoas, bilateral diaphragmatic dome, T12-L1 FRS 
Right, C7-T1 FRS Left, T1-T2 FRS Right), the following osteopathic 
treatment plan, agreed with the patient, was programmed:

The application of a monthly session for 3 months with the primary 
objective of reducing pain of Scapular waist/Shoulder/Elbow/Wrist and 
improving mobility in the shoulders and the secondary objective of 
improving global postural function, balance and coordination. The 
clinical evolution was evaluated after 3 months, and follow-up was 
proposed up to 6 months. It was agreed to continue the treatment by 
carrying out maintenance visits and monitoring the evolution of the 
case.

Assessment and Treatment Record of the first 3 sessions in Tables 3–5
(attached document).

In subsequent sessions (19/11/20, 17/12/20, 14/01/21) the same 
treatment plan was continued. At the end of the proposed follow-up (6 
months) it was agreed with the patient to prolong the treatment plan by 
means of a pattern of monthly sessions from February 2021 to August 
2022, a total of 32 sessions.

Table 1 
Neurological examination.

Neurological 
Examination

Findings

Deep Muscle Reflexes 
(DMR)

- Biceps, Triceps, Brachioradialis, Patellar, and Achilles 
Reflexes: Symmetrical and vivid, i.e., hightly evident, 
robust, or easily appreciable to the examiner (MRC = 3)a

​ - Babinski Reflex: Negative (bilateral)
Sensory Examination Hypopallesthesia in both lower limbs, i.e. whole limbs, 

superficial hypoesthesia suspended in T6 with preserved 
strength

Coordination and 
Balance

- Difficulty observed: Ataxic gait with altered tandem, 
Romberg (+), Heel-knee (+), Difficulty walking in a 
straight line

Gait Assessment Slow and unstable pattern, with stiffness and increased 
base of support

​ Absence of dissociation of pelvic and shoulder girdlesb

Neurodynamic Tests Straight Leg Raise-SLR: Bilateral (+ bilateral at 30◦)

a The Medical Research Council (MRC) Deep Reflex Grading Scale was used 
[4].

b Refers to the the absence of the ability to move these two regions of the body 
independently. i.e., in a normal situation, a person can move their pelvis without 
needing to move their shoulders, and viceversa. This lack of dissociation be
tween the pelvic girdle and the shoulder girdle can affect posture and body 
mobility, which may have implications for everyday activities and overall 
physical function.

Table 2 
Medical procedures and treatments history.

Year Procedure

1979 Amputation of 4th finger of left hand
1985, 1992 Breast surgery for adenoma
2006 Maxillofacial surgery
Jan 2011 Surgery for right epicondylitis
May 2011 Surgery for left epicondylitis
2012 Sacrectomy and filum terminale section
2012 Analgesic medication
2012 ACI and Syringomyelia diagnosis
Aug 2020 Started Osteopathic Manipulative Treatment (OMT)
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1.5. Diagnostic assessment

ACI and Syringomyelia were diagnosed by MRI in 2012.
The last MRI scan performed (January 2022) shows an unchanged ACI 

and strict stability of the Syringomyelia cavity from C3 to T10. The radi
ologist reports the image of a minimal cuneiform fracture at T12 with no 
underlying bone lesion or bone oedema, which is not reported in the pre
vious imaging tests. It is therefore considered to be compatible with 
possible sequelae of the August 2020 fall.

The patient did not report any difficulties in obtaining the diagnosis.
Diagnosis: ACI and Syringomyelia. Bilateral omalgia with limited 

range of motion. Dorsalgia, cervicalgia and limitation of cervical 
mobility with stiffness. Impaired coordination and balance.

Prognosis: The neurologist’s prognostic assessment, prior to the start 
of the osteopathic treatment, is objectified in a report that justifies the 

patient’s permanent disability. According to the report, the gait distur
bance, dysmetria and paresis of the hand muscles will worsen over time. It 
also notes that the pain will be difficult to control due to its central neuro
pathic origin.

1.6. Therapeutic Intervention

The treatments received by the patient were as follows. 

- Medication: gabapentin and pregabalin. Medical report indicating a 
favorable response to treatment. The patient reports that she stopped 
taking the medication two weeks after the visit to the doctor, 
claiming that it did not relieve her pain and did not improve her 
clinical situation.

- OMT: applied according to the osteopathic diagnosis of the somatic 
dysfunctions and by means of balanced ligamentous tension tech
niques (BLT) and myofascial release (MFR). First session: BLT left 
sacroiliac joint, MFR left psoas, MFR bilateral diaphragmatic dome, 
BLT T12-L1 FRS Right, BLT C7-T1 FRS Left, and BLT T1-T2 FRS Right 
(Table 3).

- Preventive: including hygienic postural measures, i.e., Sitting with the 
back straight and the shoulders relaxed, maintaining an upright 
posture while walking, keeping the head up and the shoulders back, 
using an ergonomic chair and adjusting the desk height to maintain a 
proper posture, taking regular breaks to stretch and relax the muscles 
after sitting or standing for long periods of time. The patient was 
advised not to lift heavy objects or exert force during the ADLs.

- Self-care: relaxation and breathing exercises to control pain.

1.7. Follow-up and outcomes

During the course of treatment, the patient progressively regained 
upper limb mobility to perform activities of daily living independently. 
Activities involving repetitive arm movements above 90◦ of shoulder 
flexion cause cervical discomfort and pain. These movements, as well as 
carrying weight or exerting herself, are not recommended for the 
patient.

On 20/09/23, the patient had a visit with her neurologist. He per
formed a complete neurological examination and declared the patient to 
be asymptomatic: remission of pain, vertiginous sensation and instability; 
moreover, the gait was correct, with correct tandem, Romberg (− ) and the 
superficial and deep sensitivities were preserved. Delay the control magnetic 
resonance image (MRI) test to December 2023 or March 2024, 
depending on evolution.

On 21/09/23, during the visit with the osteopath, the following 
clinical findings are observed: VAS shoulders and arms: 0/10. Exami
nation: Shoulder mobility: Right: Flexion 120◦, Extension 50◦, Abduc
tion 100◦, Adduction 30◦, Ext. Rotation 28◦, Int. Rotation 64◦; Left: 
Flexion 130◦, Extension 40◦, Abduction 130◦, Adduction 28◦, Ext. 
Rotation 48◦, Int. Rotation 70◦. Cervical mobility: Flexion 52◦, Exten
sion 28◦, Inclination Right 34◦, Inclination Left 30◦, Rotation Right 38◦, 
Rotation Left 58◦.

Adherence to treatment was complete, with 100 % attendance at 
scheduled visits. No relevant adverse effects were reported after OMT 
application, assessed by questioning the patient at each session.

2. Discussion

The favorable evolution of a case of a patient diagnosed with ACI and 
Syringomyelia with osteopathic treatment using OMT is presented. The 
strengths associated with this clinical case are the objective improve
ment in the parameters of pain (from VAS 10/10 to 0/10) and joint 
mobility after OMT. This is a case report, so we can only claim that OMT 
has been effective with this patient, but this is not necessarily general
izable [8,9]. The results show that the application of this treatment 
approach appears to be safe, which can be related to the studies that 

Table 3 
Assessment and treatment record. Session 1.

Session 1

Date August 25, 2020

Exploration Shoulder Mobility: The patient must adopt an anti-algic position, 
with thoracic spine flexion to avoid pain. Active or passive shoulder 
mobility examination is ruled out due to severe pain with any 
shoulder movement
The passive mobility of elbows, wrists, and hands is complete.
Cervical Mobility: Flexion 30◦, Extension 10◦, Right lateral flexion 
20◦, Left lateral flexion 15◦, Right rotation 15◦, Left rotation 25◦

VAS shoulders and arms: 10/10
Treatment Ligamentous balancing techniques (BLT) left sacroiliac, left psoas 

myofascial release (MFR) techniques, bilateral diaphragmatic dome 
MFR, T12-L1 BLT, C7-T1 BLT, and T1-T2 BLT

Table 4 
Assessment and treatment record. Session 2.

Session 2

Date September 24, 2020

Evolution The patient reports an immediate improvement in arm mobility after 
the visit. Currently, she notices much more mobility in her shoulders 
and arms. Also, less cervical stiffness. On 26/08, she had a fall in the 
supermarket and experienced back pain and constipation for a week.

Exploration Shoulder Mobility: Right - Flexion 60◦, Extension 20◦, Abduction 50◦, 
Adduction 15◦, External Rotation 15◦, Internal Rotation 45◦ ; Left - 
Flexion 65◦, Extension 15◦, Abduction 60◦, Adduction 15◦, External 
Rotation 25◦, Internal Rotation 50◦.
Cervical Mobility: Flexion 45◦, Extension 20◦, Right Lateral Flexion 
25◦, Left Lateral Flexion 25◦, Right Rotation 30◦ , Left Rotation 45◦ .
VAS shoulders and arms: 0/10

Treatment Bilateral psoas myofascial release (MFR), bilateral diaphragmatic 
dome MFR, intercostal musculature MFR at T10, T11, T12, T12-L1 
BLT, and C7-T1 and T1-T2 BLT.

Table 5 
Assessment and treatment record. Session 3.

Session 3

Date October 22, 2023

Evolution The improvement in shoulder and arm mobility persists, and the 
patient reports less cervical and thoracic stiffness.

Exploration Shoulder Mobility: Right - Flexion 100◦, Extension 40◦, Abduction 
90◦, Adduction 20◦, External Rotation 20◦, Internal Rotation 55◦ ; 
Left - Flexion 110◦, Extension 30◦, Abduction 110◦ , Adduction 20◦ , 
External Rotation 40◦, Internal Rotation 60◦ .
Cervical Mobility: Flexion 45◦, Extension 20◦, Right Lateral Flexion 
30◦, Left Lateral Flexion 25◦, Right Rotation 30◦ , Left Rotation 45◦ .
VAS shoulders and arms: 0/10

Treatment Bilateral psoas myofascial release (MFR), bilateral diaphragmatic 
dome MFR, T9-T10 BLT, T10-T11 BLT, T11-T12 BLT, C7-T1 BLT, and 
T1-T2 BLT.
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demonstrate the safety of OMT [10]. The lack of objective data related to 
cost-effectiveness presented in this case report couldn’t relate to the 
studies that shows a good cost-effectiveness ratio of OMT [11], even the 
fact that the major improvement in terms of pain and joint mobility was 
after the first session and taking into account the number of OMT ses
sions carried out (32 interventions).

Most patients present with few physical signs, with the notable 
exception of scoliosis in adolescents. There is also little correlation be
tween the size of any syrinx cavity and the intensity of the patient’s 
symptoms [2]. The main clinical clue to suspect ACI is the presence of 
typical Valsalva-induced headaches, suggesting that there is a dissoci
ation of pressure across the craniovertebral junction [3]. While a certain 
common symptomatology is observed, other symptoms such as vertigo, 
paresthesias, balance problems, muscle weakness, and blurred vision are 
also described. A variable and individual clinical course is documented, 
which is related to both its pathogenesis and the onset of symptoms it
self, ranging from a certain percentage of asymptomatic patients to those 
presenting with a wide range of diverse symptomatology [1–3].

Other symptoms may be associated with ACIs, independently of 
those arising from the associated Syringomyelia. These include non- 
specific headaches, memory loss and mental confusion, dizziness, 
tinnitus, hearing loss, diplopia, sleep apnoea, ataxia, subjective sense of 
imbalance, weakness, subjective fatigue, somatic pain and sensory dis
turbances [3]. The severity of symptoms seen in ACI may be affected 
more by changes in CSF flow dynamics than by the degree of tonsillar 
herniation [2].

In relation to the effects of osteopathic treatment, research to date 
suggests that OMT has an anti-inflammatory effect [12] and effect on the 
parasympathetic nervous system [13]. Improvements due to OMT have 
been reported in CSF glial lymphatic drainage and cerebral oedema in 
patients affected by traumatic brain injury [14]. A positive effect of OMT 
on early recovery of neurocognitive symptoms and improvements in 
neuropsychological symptoms associated with foetal alcohol spectrum 
disorder (FASD) and neurocognitive assessment in preschoolers has also 
been reported [15]. It should be noted that in cases of ACI and Syrin
gomyelia, some techniques that may be contraindicated include direct 
manipulations in the upper cervical region or manipulations involving 
abrupt changes in CSF pressure [16].

Thus, the potential effects of OMT may explain the positive treatment 
effect on upper limb pain following this osteopathic intervention [17,
18]. It is not a common clinical development that a chronic pain picture 
of these characteristics disappears (from VAS 10/10 to 0/10) in one 
OMT session. This evolution may be related to the potential effect of 
OMT, i.e. that the application of OMT aimed at correcting somatic 
dysfunctions may provoke changes in systems involved in chronic pain, 
such as the autonomic nervous system (ANS) and the somatosensory 
system [12,13]. There is evidence of changes in neuroplasticity and 
functional brain connectivity between networks after a single session of 
OMT [17,18].

The improvement in upper limb, cervical and thoracic mobility can 
be attributed to the application of OMT at the level of somatic dys
functions located in the cervicodorsal and dorsolumbar hinges [19,20], 
if we consider the improvement experienced after the first OMT visit. We 
should also take into account the potential impact of preventive mea
sures for postural hygiene and self-care (included in the Therapeutic 
Intervention section). This increased mobility of the shoulder girdle and 
spine may have contributed to the overall optimisation of postural 
function, in turn favouring the recovery of gross motor function and gait 
pattern. The study by Terrell et al. [21] suggests that a single session of 
OMT may be helpful in improving gait kinematics in people with Par
kinson’s disease. Improvements in posture and gait have also been re
ported in patients with autism spectrum disorder [22].

Along the same lines, there is evidence of the beneficial effect of OMT 
applied to the diaphragm and associated anatomical structures [23,24]: 
through its anatomical and functional relationship with respiratory 
mechanics, the cervical spine and its influence on the craniocervical area 

and the posterior cranial fossa. In this way, OMT may have an effect on 
cranial lymphatic and venous drainage function and CSF hydrodynamics 
as reported in the work of Kashyap et al. [14]. Furthermore, improve
ment in these areas could explain the remission of headaches.

The main limitation in this case is that it does not allow us to state 
that the improvement in symptomatology is attributable solely to the 
application of OMT, due to the methodological constraints of the case 
report, including the lack of a control group for comparison, as well as 
the absence of objective parameters to measure the evolution of sec
ondary objectives (balance and coordination).

Although the exact causal mechanism of Syringomyelia associated 
with ACI remains unknown [2], it is considered likely that Syringomy
elia develops due to an alteration of the physiological flow of CSF 
around the craniocervical junction and the obex, involving several 
pathophysiological mechanisms [3], including fissuring of the spinal 
cord parenchyma, reduction of subarachnoid scars [3], or also, 
obstruction of the subarachnoid spaces at the level of the foramen 
magnum blocking the cephalic flow of CSF from the spinal subarachnoid 
compartments to the intracranial compartments, leading to increased 
pressure on the surface of the spinal cord and, as a result, to syrinx 
formation by passage of CSF through the perivascular spaces [2,3].

This case demonstrates that OMT treatment, following its principles 
of individualised manual application according to the clinical presen
tation and through an application that respects the functional integrity 
of the organism, can be beneficial in the improvement of signs and 
symptoms associated with the malformation of ACI and Syringomyelia. 
Furthermore, taking into account the evolution recorded, OMT could act 
as a preventive treatment for the aggravation of symptoms of central 
neurological origin in pathologies that present with pain and/or 
disability of neuropathic origin/etiology. More research is needed to 
understand the effect of OMT in complex clinical conditions, such as ACI 
and Syringomyelia.

2.1. Patient perspective

Patient’s opinion on the treatment received, given on 14/10/23:
"There is a before and after my treatment. To begin with, the issue of 

my arms, which is the main reason why I went to the clinic. Not only was 
the pain disabling, but it was also preventing me from leading a normal 
life. Something as simple as taking a shower or preparing food had 
become an ordeal.

On the day of the first session, I felt a noticeable improvement in my 
arms. In the following sessions I saw how my back pain gradually 
improved. It has also improved in my legs. Before, when I walked for a 
long time, they immediately hurt and now they don’t.

Another symptom that went away was the headache: I haven’t had a 
headache for more than a year. All these factors have significantly 
improved my quality of life".
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