


Case Series Report

A Signal for Caution: Eight Cases of Neurological Injury After Spinal Manipulation and Implications for Future Surveillance 
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ABSTRACT 

	Aims: We present a two-year, single-center retrospective case series on spine-related complications caused by unregulated spinal manipulation.
Study design: This is a retrospective case series.
Place and Duration of Study: A tertiary hospital from January 2024 to December 2025 (24 months). This study included adults aged 18–65 who presented with spine-related injuries secondary to spinal manipulation.
Methodology: A search was conducted in the hospital records. Patients’ data were tabulated and analyzed using descriptive statistics for variables including demographics, diagnosis, American Spinal Injury Association (ASIA) Impairment Scale, and treatment outcomes.
Results: Eight patients (seven male, one female), aged 18 to 57 years (mean = 39.1), were included. There were six cervical injuries and two thoracic injuries, including one case of cervical metastasis and one of thoracic ossification of the ligamentum flavum (yellow ligament). Four cervical patients had pre-existing cervical spondylosis. One cervical and one thoracic patient had no predisposition. In the cervical region, five patients suffered ASIA C and D injuries, while one patient suffered an ASIA A injury from massaging and abdominal bracing. In the thoracic region, one patient suffered an ASIA A injury from a practitioner standing on the thoracic spine, and another suffered an ASIA D injury from spinal rotation. Two cervical patients underwent operative treatment and showed improvement, while those receiving conservative treatment showed no worsening. The ASIA A patients succumbed to subacute complications of their injuries.
Conclusion: Accurate diagnosis and the exclusion of serious pathology are mandatory prerequisites to any treatment. Aggressive maneuvers should be avoided, while ensuring judicious and controlled application of force, with heightened caution in the cervical region, particularly when untrained manipulation is involved. Prognostically, the initial severity of the injury remains the most critical factor; however, in cases of incomplete neurological deficits, timely surgical decompression may significantly improve functional outcomes.
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1. INTRODUCTION

Spinal manipulative therapy is a high-velocity low-amplitude thrust technique applied to the spine to achieve pain relief1. This is one of the physiotherapeutic modalities for conservative treatment of cervical spondylosis, lumbar spondylosis, and chronic pain syndromes and has proven efficacy2. Spinal manipulation may be indicated in the treatment of low back pain, neck pain, headache, and hypomobility of spinal joints3. Contraindications include, but are not limited to severe osteoporosis, nerve or spinal cord compression, bleeding or vascular conditions, acute herniated nucleus pulposusu, hypermobility disorders, pregnancy, and in the paediatric population4. Common side effects can be temporary and mild, characterized by soreness, fatigue, and headache4. Serious side effects are rare and include vertebral artery dissection and stroke5. While serious side effects are rare, these reports are based on regulated practice within the physiotherapy community. 

With the advent of social media, complementary treatment of common musculoskeletal conditions has become widely popular, often involving dramatic spinal manipulation accompanied by loud popping noises performed by untrained personnel. This has led to many members of the public seeking treatment without first ruling out contraindications to spinal manipulation with a trained medical professional.

There is limited evidence in the literature related to spinal injury from passive spinal manipulation. This information is important for educating the public on the safety and risks of untrained and unsupervised spinal manipulation. Hence, it is essential to provide reliable and strong evidence when counseling patients seeking treatment for spinal conditions. We present a retrospective case series of spine-related complications due to mechanisms related to spinal manipulation in the community which presented to our center over a period of 24 months.

2. MATERIAL AND METHODS 

This study is a retrospective observational case series of spinal injuries secondary to spinal manipulation therapy. Patient data were collected from a regional tertiary center. The study included patients who presented within a 24-month period, from 1 January 2023 to 31 December 2024.

Inclusion criteria were: (i) adult patients aged between 18 and 65 years, (ii) spine-related injury secondary to manipulation of the spinal column, and (iii) spinal manipulation performed by untrained personnel or the patients themselves.

Data were collected and analyzed using descriptive statistics for the following variables: (i) demographics, (ii) diagnosis, (iii) neurologic status on presentation and post-treatment, (iv) mechanism of manipulation, (v) treatment received, and (vi) underlying spinal conditions.

The neurological status of all patients was graded according to the American Spinal Injury Association (ASIA) Impairment Scale, following the International Standards for Neurological Classification of Spinal Cord Injury (ISNCSCI) protocol6.

Data tabulation was performed using Google Sheets, and analysis was conducted using descriptive statistics.

3. RESULTS AND DISCUSSION

There was a total of eight patients (seven males and one female), aged between 18 and 57 years, with a mean age of 39.1 years. Among the eight cases, six patients sustained injuries in the cervical region, while two sustained injuries in the thoracic region. Five patients suffered incomplete cervical cord injuries, with four presenting with features of central cord syndrome. One patient suffered a complete cervical cord injury associated with a pathological fracture. In the thoracic group, one patient sustained a thoracic spine fracture, while the other suffered an incomplete cord injury.

Of the total cohort, the majority—62.5% (n=5)—sustained ASIA D injuries, while 25% (n=2) suffered ASIA A injuries, and 12.5% (n=1) suffered an ASIA C injury.

Regarding pre-existing conditions among those with cervical injuries, one patient had spinal metastasis, another had an unstable os odontoideum, three had degenerative spinal stenosis, and one had a normal spine. Among the patients with thoracic injuries, one had pre-existing ossification of the yellow ligament, while the other had a normal spine.

In the cervical region, 4 cases related to massaging resulted in 1 ASIA C injury and 3 ASIA D injury. 1 case suffered ASIA D injury. 1 case suffered complete neurology ASIA A and this patient was found to have spinal metastasis in the affected level. In the thoracic region, 1 patient suffered ASIA D injury when the thoracolumbar spine was rotated. He was found to have pre-existing ossification of yellow ligament at the level of injury. One ASIA A injury occurred in the normal thoracic spine where the masseuse stood on the spine. 

Four patients with cervical cord injuries underwent decompression and stabilization, while the remainder received conservative management. Of those treated operatively, 50% (n=2) showed improvement from ASIA C to ASIA D. Among those treated conservatively for incomplete cervical and thoracic spinal cord injuries, neurological status remained unchanged at the three-month follow-up.

Both patients who sustained ASIA A injuries passed away during the subacute period. Table 1 summarizes the clinical presentation, mechanism of injury, and neurological severity for all patients.

Table 1: Summary of patient presentation, diagnosis, treatment and outcome.
No	Age	Mechanism	Underlying Disorder	Diagnosis	Neurologic Status on Presentation	Treatment	Neurologic Outcome
1	57	Direct massaging of the neck	Cervical spondylosis	C6 Incomplete spinal cord injury with c5-c6 prolapse intervertebral disc	C	Combined anterior cervical discectomy and fusion c5/6 and posterior cervical decompression and fusion c5-c7	ASIA D
2	32	Direct massaging of the neck	Cervical spondylosis	C6 Incomplete spinal cord injury with c5-c6 prolapse intervertebral disc	D	Trial of conservative	ASIA D
3	33	Voluntary bracing with isometric contraction of the neck and muscles.	Nil	C6 central cord syndrome 2’ to c5-c6 prolapsed intervertebral disc.	D	Anterior cervical discectomy and fusion c5-c6	ASIA E
4	55	Direct massaging	Degenerative stenosis	C5 central cord	D	Conservative	ASIA D
5	18	Direct massage	Unstable os odontoideum	Incomplete cord injury	D	Decompression and c0 fusion	ASIA D
6	43	Direct massage	Spinal metastasis	Complete cord injury	A	Conservative	ASIA A
7	35	Rotation	Ossification of Yellow Ligament thoracic	T10, 11, 12 OYL with Thoracic myelopathy	D	Conservative	ASIA A
8	40	Standing on the back	Nil	Thoracic chance fracture	A	Posterior Instrumentation and fusion with decompression	ASIA A
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Fig. 1. Demonstrate traumatic cervical prolapsed intervertebral disc as a result of neck manipulation. 
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Fig. 2. Postoperative radiograph after anterior cervical discectomy and fusion. This patient had a favourable outcome.
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Fig. 3. Intervertebral disc material evacuated during operation.

3.1 Discussion

Spinal manipulative therapy involves high-velocity,  low-amplitude thrust technique applied to the spine to achieve pain relief and is one of physiotherapeutic approaches to conservative treatment of cervical spondylosis, lumbar spondylosis and chronic pain syndromes7,8. Pain relief is achieved via forceful stretching which is postulated to induce relaxation mechanisms and disrupting pain-spasm-pain cycle independent from spinal lesion9. Persistent effect may result from neural plastic changes and alteration in motor neuron excitability with associated increase in cortical drive10.

In our case series, the application of manipulation ranges from massaging and standing on the thoracic spine. Clearly, forces applied were beyond what was safe for the spine resulting in varying degrees of neurologic injury. Pre-existing condition also alters the biomechanics of the spine predisposing to injury. 

Common side effects reported in the literature are temporary and mild, soreness, fatigue and headache11. Ernst reported in a 2007 review of 32 case reports, 200 serious adverse events were reported with 30-61% mild events, while serious side effects were vertebral artery dissection and stroke12. Spinal manipulation can be applied for chronic low back pain, neck pain, headache, hypomobility of spinal joint13.

While the underlying basic science of spinal manipulation has its basis in the literature, bonesetters and laymen in the community have no training in safe application of the maneuvers. Severe osteoporosis, nerve or spinal cord compression, bleeding or vascular conditions, acute herniated nucleus pulposus, hypermobility disorder, pregnancy and paediatric population are contraindicated, these populations might predispose themselves to danger when the spine is being thrusted by untrained personnel. In our case series, pre-existing conditions range from degenerative stenotic disorder, upper cervical congenital instability, spinal metastasis and ankylosing spine. 

Mechanism of injury ranges from low energy mechanism by massaging of the neck to standing on the thoracic spine. In our patients, direct massage of the neck resulted in spinal cord injury. We also recorded thoracic injury due to standing on the spine which reflects injudicious use of force on the weakened spine. Due to these mechanisms employed by bonesetters, the safety of these maneuvers are not known. 

A case report by Chung in 2002, a case of acute tetraplegia which was confirmed by MRI cord edema, resolved with conservative treatment and methylprednisolone after 6 months14. Chu et al studied incidence and severity of adverse events across 30 chiropractic clinics in Hong Kong from 2017 to 2022. They graded into 5 grades of severity and reported 0.21 per 100,000 SMT sessions of grade ≥ 3 injuries severe, life threatening or death. In their report, no grade 4 or grade 5 cases were reported15.

In our series of patients, operative treatment yielded favourable neurologic outcomes. These are mainly in patients with cervical region injury with incomplete spinal cord injury. 6 patients suffered injury in the cervical region while 2 in the thoracic region. This could be due to mobility of the cervical spine compared to other regions of the spine16.

Preexisting conditions can predispose the spinal cord to injury as a result of displacement of the spinal motion segment due to manipulation. Kirnaz et al showed in a review a decrease in normal compressive modulus of the disc from 20 to 5 MPa and 700 to 1800 Nmm/8  as a result of degenerative process17. Alteration in spine stiffness and viscoelasticity coupled with resultant stenosis may lead to widening of elastic or narrowing of neutral zone kinematics predisposing the neural elements to injury from manipulation18. Destructive disease processes like tumors may also destroy the polyaxial columnar stability of the spine19. The mechanisms involved in these patients are low energy. One patient with spinal metastasis and another with thoracic fracture with complete cord injury died during the subacute period of the injury.

From this series of cases, the lessons that we would like to put forward are;
1. Aggressive techniques such as standing on the thoracic spine or aggressive neck massaging represent injudicious force that exceeds the physiological tolerance of the spinal column.
2. "Low-energy" maneuvers, such as injudicious neck massage, can cause permanent spinal cord injury when applied to vulnerable region like the neck. The cervical spine is more vulnerable to manipulation-induced injury (6 out of 8 cases) due to its high mobility compared to the thoracic region.
3. Pre-existing pathology alters spine biomechanics and predisposes the spine and the neural elements to injury when manipulated. The relationship between the spectrum of spinal manipulation and spinal tolerance is non-linear when different pathologies are present, making intuitive predictions unreliable. For example, a stiff spine as a result of ankylosing spondylitis, is more vulnerable to bending manipulation and may lead to catastrophic injury in the stiff thoracic region. In contrast, lytic pathology will render the stiffest region to be unstable.
4. Surgical Benefit: Operative treatment shows favorable neurologic outcomes for incomplete cervical cord injuries.
5. Mortality Risks: Patients with spinal tumors or complete thoracic injuries face high mortality rates in the subacute period.

Based on this, 3 elements interact to determine the severity of injury.
1. Force applied
2. Spine tolerance
3. Spinal pathology

The prognosis is primarily dictated by the severity of the initial injury and the type of treatment administered. 

While spinal injury due to spinal manipulation is rare within regulated healthcare settings, this may not be the case outside of the regulated physiotherapy community. Serious spinal injury is a significant risk in the hands of untrained and unregulated individuals. Thoroughly ruling out serious spinal conditions is imperative before employing any form of spinal manipulation to ensure patient safety.

This study has several limitations. First, it is a retrospective case series that inherently limits the ability to establish causality. Second, the small sample size from a single center may affect the statistical power and generalizability of our findings. Consequently, these results should be interpreted as preliminary and require validation in larger, prospective, multi-center studies.

We hope that this information can be used to provide evidence during consultation for patients seeking spinal manipulation for the treatment of their spinal condition as well as protecting the general public from potential harm. Further prospective epidemiological study looking into the spine related side effects of spinal manipulation will provide more robust evidence and assist in comprehensive counselling and patient education.  

4. CONCLUSION

The primary "take-home message" is that accurate diagnosis and the exclusion of serious pathology are mandatory prerequisites to any treatment. Aggressive maneuvers should be avoided, while ensuring judicious and controlled application of force, with heightened caution in the cervical region, particularly when untrained manipulation is involved. Prognostically, the initial severity of the injury remains the most critical factor; however, in cases of incomplete neurological deficits, timely surgical decompression may significantly improve functional outcomes.
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