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Abstract 

Traumatic central cord syndrome (TCCS) is the most frequently encountered incomplete spinal cord injury 

resulting in neurological deficit .The deficit is symmetrical, commonly incomplete quadriplegia affecting 

the upper limbs more than the lower limbs. Sensory impairment is variable and urinary retention is 

common. TCCS is usually seen after a traumatic event which results in hyperextension of the cervical 

spine more so in elderly patients with spondylosis. 

Below is a case of a 54 year old male who presented to casualty with history of neck pain following a fall 

while drunk, 7 days prior to admission. He had weakness in upper and lower limbs but intact bladder and 

bowel sphincter control. Cervical spine radiographs and MRI were ordered and a diagnosis of central cord 

syndrome was made. He successfully underwent decompression with coperctomy and was discharged five 

days later in a cervical brace. 
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Objectives 

1. To discuss the aetiology, risk factors, and management of TCCS. 

2. To describe the clinical presentation of TCCS. 

3. To discuss the role of imaging in the diagnosis and management of TCCS. 

 

Introduction 

Traumatic central cord syndrome (TCCS), initially described by Schneider et al in 1954, is the most 

commonly encountered type of incomplete spinal cord injury(1). TCCS can occurs in patients of any age 

however it is more common in patients above the age of 50 with a narrow spinal canal and follows an 

acute hyperextension injury of the cervical spine(2). TCCS is marked by a disproportionately greater 

impairment of motor function in the upper extremities than in the lower ones, as well as by bladder 

dysfunction and a variable amount of sensory loss below the level of injury(1, 3, 4). 

The patient presents with neck pain, limb weakness, which is usually greater in the upper extremities than 

in the lower extremities, secondary to damage to the cervical spinal cord and anatomic distribution of the 

corticospinal tracts. Also common are bladder and bowel dysfunction. Imaging is vital in diagnosing 

TCCS with MRI being the most superior modality of choice. Plain radiography and computed tomography 

are also useful. 

Management of TCCS is usually conservative with physical and occupational therapy being cardinal. 

Surgery is occasionally indicated if there is worsening of the symptoms or lack of improvement on therapy. 
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Central cord syndrome is generally associated with a favourable prognosis for the achievement of some 

degree of neurologic and functional recovery (5). 

 

Case report. 

A 54-year-old man was admitted at casualty with history of neck pain, as well as upper and lower limb 

weakness following a fall from a two-meter height while drunk a week prior. He reported intact sensation 

and sphincter control. He had history of loss of consciousness for an hour immediately following the fall 

but no history of convulsion or ENT bleeding. The patient was non ambulant at the time of admission. He 

was a known hypertensive not on medication. 

On examination, he was elderly, fully conscious, well oriented in time place and person. Afebrile with an 

elevated blood pressure of 184/107mmHg and a pulse rate of 76 beats per minute. Neurological 

examination showed that sensation was intact in all dermatomes. However motor function was reduced in 

all limbs prominently in the upper limbs where power in dermatomes of C6 to T1 was 0/5 bilaterally. C5 

power was 5/5 bilaterally. 

L2 4/5, L3 2/5 L4-S1 was 5/5 bilaterally the biceps and triceps reflexes were reduced however he had 

intact patella and ankle reflexes. No Babinski. A tentative diagnosis of possible cervical disc prolapse of 

C3 to C5 was made. 

Laboratory investigations done included liver function test, renal function test and complete blood count 

which were all normal. 

Cardiac Echo showed hypertensive heart disease and mild left ventricular hypertrophy (LVH). ECG 

showed a sinus rhythm, LVH, with lateral wall strain. 

Imaging was also done, 

 

Figure 1. 

 
An AP open mouth cervical spine radiograph showing a normal odontoid process, a normal 

vertebral body of C2,normal  lateral masses and transverse processes of C1, and a normal  

atlantoaxial joint. 
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Figure 2 

 
A lateral cervical spine radiograph showing disruption of the posterior vertebral line at C3. The 

prevertebral line, anterior vertebral line, spinolaminar and posterior spinous line all appear 

preserved. Mild degenerative changes can be seen on C3 to C7vertebral bodies. The intervertebral 

disc space of C3-C4 is narrowed. The rest of the disc spaces are preserved .The Posterior elements 

are normal. Paravertebral soft tissue are with in normal limit 

 

Figure 3                                          Figure 4 

 
Figure 2 and 3 are T2 weighted sagittal images of the cervical spine showing retrolisthesis of C3 

over C4, with the protrusion migration of the intervertebral disc C3-C4, at which level severe 
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cervical stenosis is observed. Also at this level, the cord appears hyper intense on T2 signalling cord 

oedema. There is also mild cervical spine narrowing at the C6-C7 intervertebral disc level. 

 

Figure 5 

 
A T2 weighted axial image of the cervical spine at the level of C3-C4 intervertebral disc showing 

posterior bulging of the disc with severe narrowing of the thecal sac. 

 

Management. 

The patient was started on amlodipine 10mg once a day, losartan 50mg and later taken to theatre where 

an anterior cervical coperctomy with discectomy of C3-C4, C4-C5 discs was performed. A tricortical bone 

graft was used to stabilise the spine. The patient was there after immobilised in a rigid collar 

A post-operative lateral cervical spine radiograph was performed (Figure 6). 

 

Figure 6. 

 
A lateral cervical spine image showing an anterior plate with dual cortical screws in C4 and C7. The 

posterior vertebral line is still disrupted with mild retrolisthesis of C3 over C4. 
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The patient was later discharged to be followed up in the outpatient’s clinic. At the time of discharge, the 

patient’s neurological status had mildly improved with mild increase in power of the upper limbs. 

 

Discussion 

The patient is a 54 year old male who sustained a simple fall. TCCS can occur in patients of any age 

however it is more common in patients above the age of 50, who have history of a simple fall (2). 

These patients usually have a long standing history of spondylosis with a narrow spinal canal. Hyper 

extension of the cervical spine may lead to posterior pinching of the cord by a buckled ligamentum flavum 

or anterior compression of the cord by osteophytes. This results in acute focal spinal cord compression 

with resultant haemorrhage and spinal cord oedema. In younger patients with normal canal diameter, 

extreme cervical hyper flexion may follow a motor vehicle accident causing a vascular mediated cord 

injury (2). 

The patient was drunk at the time he sustained the injury and studies have shown that alcohol plays a 

major role in acute adult TCCS(6). 

Just as was the case with this patient, patients usually present with complaints of upper and lower extremity 

weakness, with varying degrees of sensory loss. Pain and temperature sensations, as well as the sensation 

of light touch and of position sense, may be impaired. Neck pain and urinary retention are common. 

Physical examination shows impairment in the upper extremities is usually greater than in the lower 

extremities and is especially prevalent in the muscles of the hand as was seen with this patient. 

Sensory loss is variable, although sacral sensation is usually present. Anal wink, anal sphincter tone, and 

Babinski reflexes should be tested. 

Muscle stretch reflexes may initially be absent but will eventually return along with variable degrees of 

spasticity in affected muscles. 

CCS-related motor impairment results from the pattern of lamination of the corticospinal and 

spinothalamic tracts in the spinal cord. Sacral segments are the most lateral, with lumbar, thoracic, and 

cervical components arranged somatotopically, proceeding medially toward the central canal. The damage 

in TCCS is directed toward the medial aspect of the lateral corticospinal tract in the cervical spine (7). 

Differential diagnoses can include: 

 Cruciate paralysis of Bell. 

 Bilateral brachial plexus injury or avulsion of cervical roots. 

No laboratory blood tests are required to support diagnosis of TCCS, however being a known hypertensive 

this patient needed to be thoroughly evaluated for comorbidities. Magnetic resonance imaging (MRI), 

computed tomography (CT) scanning, and plain radiographs of the cervical spine can help with the 

diagnosis of central cord syndrome(8). Radiographic films of the cervical spine show fractures and 

dislocations, as well as the degree and extent of spondylotic changes. Flexion/extension views assist in 

the evaluation of ligamentous stability(9). 

CT scanning of the cervical spine shows spinal canal compromise and allows the indirect approximation 

of the degree of spinal cord impingement(10). 

MRI demonstrates direct evidence of spinal cord impingement from bone, a disc, or a hematoma(11). MRI 

is also very sensitive in differentiating the presence of blood and oedema in the acute or sub-acute 

Stages (12). 

Common complications of TCCS include: 
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1. Autonomic dysreflexia in which sensory input from bladder distension or other indigenous stimuli 

induce generalized sympathetic activity, resulting in vasoconstriction and hypertension. Proper 

medical management of the skin, bowel, and bladder should prevent most occurrences 

2. Neurogenic bladder. Acutely injured patients often experience bladder retention that requires the 

placement of a Foley catheter for drainage and latter bladder training is done. 

3. Spasticity Initially, reflexes are depressed, but once the period of spinal shock resolves, patients may 

experience increased spasticity in the upper and lower extremities. 

Skilful nursing care can reduce the nociceptive and exteroceptive stimuli that exacerbate hypertonia. 

Proper bed positioning and a regular stretching program are essential to spasticity reduction and 

contracture prevention. 

4. Neuropathic pain. 

5. Pressure ulcers. 

6. Neurogenic bowel. 

Therapy is key in management of TCCS and often times combined physical, occupational, and recreational 

therapy are needed. The goal of therapy is to restore as much function as possible to the patient there by 

improving quality of life while limiting the complications. The focus of physical and occupational therapy 

in central cord syndrome (TCCS) is the preservation of range of motion (ROM) and the enhancement of 

mobility skills (13). The strengthening of any preserved lower extremity musculature is essential, as are 

trunk balance and stabilization and restoration of the basic activities of daily living. 

Surgery is rarely indicated, because of the inherently favourable prognosis for patients with central cord 

syndrome. However, surgical intervention is usually considered when progress becomes inconsistent after 

an initial period of improvement, when compression of the spinal cord persists, when gross spinal 

instability is present, and when neurologic deficits progress(14, 15). Corticosteroids can also be used to 

suppress inflammation around the cord. 

Central cord syndrome is generally associated with a favourable prognosis for the achievement of some 

degree of neurologic and functional recovery (5). 

 

Conclusion 

Traumatic central cord syndrome (TCCS) is the most frequently encountered incomplete spinal cord injury 

resulting in neurological deficit. The combination of imaging with clinical findings is vital in its diagnosis. 

 

References 

1. Schneider RC, Cherry G, Pantek H. The syndrome of acute central cervical spinal cord injury; with 

special reference to the mechanisms involved in hyperextension injuries of cervical spine. Journal of 

neurosurgery. 1954 Nov;11(6):546-77. PubMed PMID: 13222164. 

2. Lenehan B, Street J, O'Toole P, Siddiqui A, Poynton A. Central cord syndrome in Ireland: the effect 

of age on clinical outcome. European spine journal : official publication of the European Spine Society, 

the European Spinal Deformity Society, and the European Section of the Cervical Spine Research 

Society. 2009 Oct;18(10):1458-63. PubMed PMID: 19685249. Pubmed Central PMCID: 2899381. 

3. Massaro F, Lanotte M, Faccani G. Acute traumatic central cord syndrome. Acta neurologica. 1993 

Apr;15(2):97-105. PubMed PMID: 8328330. 

4. Nowak DD, Lee JK, Gelb DE, Poelstra KA, Ludwig SC. Central cord syndrome. The Journal of the 

American Academy of Orthopaedic Surgeons. 2009 Dec;17(12):756-65. PubMed PMID: 19948700. 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260380549 Volume 8, Issue 3, May-June 2026 7 

 

5. Fujimura Y, Nishi Y, Chiba K, Kobayashi K. Prognosis of neurological deficits associated with upper 

cervical spine injuries. Paraplegia. 1995 Apr;33(4):195-202. PubMed PMID: 7609975. 

6. Wetzler MJ, Akpata T, Albert T, Foster TE, Levy AS. A retrospective study of cervical spine injuries 

in American rugby, 1970 to 1994. The American journal of sports medicine. 1996 Jul-Aug;24(4):454-

8. PubMed PMID: 8827303. 

7. Brodell DW, Jain A, Elfar JC, Mesfin A. National trends in the management of central cord syndrome: 

an analysis of 16,134 patients. The spine journal : official journal of the North American Spine Society. 

2015 Mar 01;15(3):435-42. PubMed PMID: 25264321. Pubmed Central PMCID: 4339306. 

8. Song J, Mizuno J, Inoue T, Nakagawa H. Clinical evaluation of traumatic central cord syndrome: 

emphasis on clinical significance of prevertebral hyperintensity, cord compression, and intramedullary 

high-signal intensity on magnetic resonance imaging. Surgical neurology. 2006 Feb;65(2):117-23. 

PubMed PMID: 16427399. 

9. Nguyen GK, Clark R. Adequacy of plain radiography in the diagnosis of cervical spine injuries. 

Emergency radiology. 2005 Apr;11(3):158-61. PubMed PMID: 15568161. 

10. Sartor K. [Computed tomography after injuries of the cervical and upper thoracic spine (author's 

transl)]. RoFo : Fortschritte auf dem Gebiete der Rontgenstrahlen und der Nuklearmedizin. 1980 

Feb;132(2):132-8. PubMed PMID: 6448197. Computertomographie bei Verletzungen der 

Halswirbelsaule und der oberen Brustwirbelsaule. 

11. Dai L. Magnetic resonance imaging of acute central cord syndrome: correlation with prognosis. 

Chinese medical sciences journal = Chung-kuo i hsueh k'o hsueh tsa chih. 2001 Jun;16(2):107-10. 

PubMed PMID: 12901500. 

12. Lagares A, Gomez PA, Ramos A, Alen JF, Lobato RD. Traumatic cervical central cord syndrome due 

to intramedullary hemorrhage studied with MRI: case presentation. European spine journal : official 

publication of the European Spine Society, the European Spinal Deformity Society, and the European 

Section of the Cervical Spine Research Society. 2002 Jun;11(3):294-7. PubMed PMID: 12107800. 

Pubmed Central PMCID: 3610516. 

13. Noonan VK, Kopec JA, Zhang H, Dvorak MF. Impact of associated conditions resulting from spinal 

cord injury on health status and quality of life in people with traumatic central cord syndrome. 

Archives of physical medicine and rehabilitation. 2008 Jun;89(6):1074-82. PubMed PMID: 18503802. 

14. Chen L, Yang H, Yang T, Xu Y, Bao Z, Tang T. Effectiveness of surgical treatment for traumatic 

central cord syndrome. Journal of neurosurgery Spine. 2009 Jan;10(1):3-8. PubMed PMID: 19119925. 

15. Aarabi B, Koltz M, Ibrahimi D. Hyperextension cervical spine injuries and traumatic central cord 

syndrome. Neurosurgical focus. 2008;25(5):E9. PubMed PMID: 18980483. 

 

 

http://www.ijfmr.com/

