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BACKGROUND: Traumatic central cord syndrome was first described by Schneider and colleagues as a spinal cord 

injury in 1954. Other definitions were not apart from the fact of greater weakness of upper limbs than lower limbs. 

Surgical treatment was mentioned frequently for plateaued neurological insult. 
 

OBJECT: This study aimed to examine the functional outcome of early surgical decompression for acute traumatic 

central cord syndrome. 
 

METHODS: After gaining ethical approval, 37 patients with acute traumatic central cord syndrome (ATCCS) were 

randomized into two groups, (medical and surgical group). The medical group was treated by intravenous fluids, 

neurotonics, and high doses of steroids. The surgical group was treated by laminectomy of the affected levels and 

duraplasty with fascia lata. The American Spinal Injury Association (ASIA) impairment scale, the incidence of 

neuropathic pain, urinary symptoms, and hospital stay were tested. 
 

RESULTS: It has been found that both the surgical group and the conservative group had a great improvement in 

ASIA motor function score with a highly statistically significant difference (<0.001) at 3 months follow up. 

Neuropathic pain showed more improvement in the surgical group and reached a dramatic response at the final visit. 

Urine retention declined in prevalence at discharge and the final visit was not dramatic. Hospital stay exhibited lengthy 

admission in the conservative group than the surgical group (p<0.0001). 
 

CONCLUSION: Surgical decompression offers clinical improvement that might be superior to medical treatment. 

The decision of surgery should be closely disclosed with patients' family and relatives. 
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INTRODUCTION  

Traumatic central cord syndrome was first described by 

Schneider and colleagues as a spinal cord injury (SCI) 

in 1954.1 The exact definition of it is 

“disproportionately more motor deficit of the arms, 

especially the hands, than the legs, bladder dysfunction 

and varying degrees of sensory loss below the  

lesion”.2–4 Other definitions were not apart from the fact 

of the greater weakness of upper limbs than lower 

limbs.4–6 With both definitions, sacral sparing is always 

highlighted. Urinary retention is the usual bladder 

abnormality as part of the spectrum. This made it 

different from other incomplete cervical cord injuries 

like Brown-Sequard syndrome, posterior or anterior 

cord syndrome, or differently located lesions like cauda 

equina syndrome.7 

 

The mechanism of injury is always a hyperextension 

injury to the cervical spine.6 The most frequent example 

is anterior to posterior compression force to the cervical 

spine. The presence of bony spur (osteophyte) or 

preexisting canal stenosis may facilitate the possibility 

of injury.8–10 Somatotopic distribution of nerve fibers in 

descending corticospinal tract (CST) is responsible for 

this discrepancy in motor weakness presentation.11,12 
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Management of acute traumatic central cord syndrome 

(ATCCS) is started in the field of injury by providing 

neuroprotection and prevention of secondary injury. 

Medical treatment consists of providing good hydration 

and preventing the decrease in preload as well as 

methylprednisolone administration.4 Surgical treatment 

of ATCCS is controversial; Brodkey and colleagues 

assessed 7 patients who underwent decompressive 

duraplasty for ATCCS.13 Surgical treatment was 

mentioned frequently in the past not as an early as 

possible strategy, but as a strategy for plateaued 

neurological insult.3,14,15  

 

This study aims to evaluate the functional outcome of 

early surgical decompression for ATCSS. 
 

METHODS 

Study Criteria 

This was a prospective randomized controlled 

interventional trial conducted on 37 patients over 16 

months (from April 2018 to August 2019). Cases were 

diagnosed with traumatic central cord syndrome (CCS) 

in patients with the exact definition of discrepancy in 

motor weakness between upper and lower limbs. Ethical 

approval was obtained by our institutional review board 

(IRB). Patients with cervical disc herniation, other 

clinical incomplete spinal cord syndromes (Brown-
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Sequard, anterior cord syndrome, and posterior cord 

syndrome), complete spinal cord injury, death prior 

final visit assessment, grade E & D on ASIA score or 

presenting after 24 hours of trauma were excluded from 

this study. 

Randomization 

Cases were randomized into two groups; conservative 

group and surgical group. The conservative group 

included 22 patients with ATCCS who received medical 

treatment  only  in  form  of  intravenous (IV) fluids and 

high doses of corticosteroids. The surgical group 

included 15 patients who underwent laminectomy and 

decompressive duraplasty (from fascia lata graft). The 

study conformed to the Consolidated Standards of 

Reporting Trials (CONSORT) flow chart in Fig. 1

 

 

 

Fig 1: CONSORT flow chart for patient allocation. 

 

 

Surgical Intervention 

As regards the surgery group, laminectomy and 

decompressive duraplasty were the main steps in the 

surgery group. The steps of the definitive technique are 

described elsewhere. 
 

Study Outcomes 

American Spinal Injury Association (ASIA) impairment 

scale was examined at the time of admission, at 

discharge, and 3-month intervals. Other parameters 

were  tested  like  bladder  dysfunction  and  neuropathic  

pain at admission, discharge, and at the final visit. The 

hospital stay was also evaluated between the two groups 

including the intensive care unit (ICU) stay period. 
 

Statistical Analysis 

Frequency distribution, hypotheses testing, and 

regression analysis were all done by the Statistical 

Package for the Social Sciences (SPSS version 25). 
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Student t-test was used to compare means of numerical 

variables. 

RESULTS 

General Criteria 

Study demographics are illustrated in Table 1. There 

was no statistically significant difference between both 

groups as regard age (p value = 0.677) and sex  

(p value = 0.51). As regards extra cervical spine 

injuries, in the surgical group there were 2 cases of 

pelvic fracture (treated conservatively), 3 cases of 

clavicular fracture, 4 cases with traumatic brain injury 

(TBI) of mild-moderate scale and one case exhibited 

pneumothorax. In the medical group, upper limb 

fractures were found in 6 cases, hemothorax and critical 

head injury was seen in 4 cases. Diabetes mellitus was 

seen in 2 cases in the surgical group and 5 cases in the 

medical group. Hypertension was seen in 3 cases in the 

medical group with no case registered in the surgical 

group. 
 

 

In the surgical group, C3-4 was the most prominent 

level (4/15) while C4-5 was more prevalent in the other 

group (7/22) as shown in Table 2. Instability was 

diagnosed in 9 cases out of 15 cases in the surgical 

group which was later treated by lateral mass fixation.  

On the other side, instability was found in 10/22 cases 

which mandates external immobilization by 

Philadelphia neck collar.   
 

ASIA Impairment Scale 

The distribution of cases in either group according to 

the ASIA scale is best illustrated in Table 3. The ASIA 

motor function was coded into a numerical value. It has 

been found that both the surgical group and the 

conservative group had great differences in ASIA motor 

function score with highly statistically significant 

difference (<0.001) at 3 months follow up (Fig. 2). 

However, the conversion from A to C was seen more 

often in surgical group than the conservative one (20% 

vs. 13.6%) with a greater statistically difference 

(p=0.001) in favor of surgical decompression. 
 

 

 

 

Prevalence of Neuropathic Pain and Urine retention  

As regards neuropathic pain, both groups had a near 

equal prevalence of pain on admission (around 30-

35%), but they decreased after either intervention with 

more declining at the surgical group and reached 

dramatic response at the final visit (Table 4). Urine 

retention was present at admission in nearly half of each 

group; the declining in the prevalence at discharge and 

at the final visit was not dramatic. 
 

Hospital Stay 

According to Fig. 3, the hospital stay is composed of 

both ICU and in-ward admission. The mean and 

standard deviation (SD) of hospital stay (days) of 

surgical and conservative groups were (9.4±2.1 and 

19.9±4.4) days, respectively. By using student t-test, 

comparing both means, there was a statistically 

significant difference in hospital stay with lengthy 

admission in the conservative group than surgical group 

(p<0.0001). 
 

DISCUSSION 

In this study, functional assessment by the ASIA 

impairment scale showed a statistically significant 

improvement in both groups, with better and earlier 

recovery in the surgical group. Neuropathic pain 

recovered earlier in the surgical group with better rates 

of improvement than the conservative group, both at 

discharge and at 3 months postoperatively. Urinary 

abnormality showed minimal improvement in both 

groups. The duration of hospital stay (in-ward and ICU) 

was much shorter in the surgical group than in the 

medical group (p<0.05). 
 

The patients' age and sex were homogenously 

distributed between both groups with no statistically 

significant difference. Older age was a poor prognostic 

factor in SCI in general.15–18 In this study, older patients 

had poor clinical outcomes at short and relatively 

remote intervals. Aarabi  and  coworkers  reported  early 

clinical improvement (motor) in the patients under 60 

years old.7 Liu et al. stated better neurological outcomes 

in younger patients if compared to  older  ones  with  the 
 

 

Table 2: Affected Cord Levels data 

Item 
Surgical 

Group (15) 

Conservative 

Group (22) 

C1-2 

C2-3 

C3-4 

C4-5 

C5-6 

C6-7 

C7-8 

C8-T1 

1 

2 

4 

3 

3 

1 

1 

0 

2 

2 

5 

7 

2 

1 

1 

2 

2 levels  2 2 

3 levels 1 3 

Evidence of instability  9/15 10/22 

Table 1: Study criteria  

Item 
Surgical 

Group (15) 

Conservative 

Group (22) 

Age (Mean±SD) years 48.8±2.4 52.1±2.7 

Sex (male) 9/15 14/22 

Mode of Injury 

-FFH 

-Pedestrian  

-Car driver 

 

 

-5 

-3 

-7 

 

 

-4 

-4 

-14 

Associated cervical  

Spine injury 

-axial 

-subaxial 

 

 

-2 

-3 

 

 

-3 

-6 
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Fig 2: Comparison in ASIA motor function between groups. 

Table 3: ASIA scores of both group 

 

ASIA score of the conservative group (22) 

 Admission Discharge 3 months 

ASIA A 4 (18.18%) 3 (13.63%) 3 (13.63%) 

ASIA B 8 (36.36%) 7 (31.81%) 6 (27.2%) 

ASIA C 10 (45.45%) 12 (54.5%) 13 (59%) 

ASIA score of the studied surgical group (15) 

 Admission Discharge 3 months 

ASIA A 3 (20%) 3 (20%) 2 (13.3%) 

ASIA B 5 (33.3%) 4 (26.6%) 3 (26.6%) 

ASIA C 7 (46.6%) 8 (53.2%) 10 (66.6%) 

Table 4: Prevalence of neuropathic pain and urine retention in both groups at all intervals 

 Admission Discharge 3 months 

 

Neuropathic Pain 

Surgical Group 5 (33.3%) 2 (13.3%) 1 (6.6%) 

Conservative Group 8 (36.3%) 7 (31.8%) 4 (18.18%) 

Urine retention 

Surgical Group 7 (46.6%) 6 (40%) 6 (40%) 

Conservative Group 11 (50%) 10 (45.45%) 10 (45.45%) 
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Fig 3: Bar chart of mean hospital stay between two groups. 

 

same degree. They reported independent ambulation in 

87-97% in younger patients compared to less than 40% 

in the elderly.12  
 

The medical treatment as suggested by Schneider and 

coworkers has been widely accepted.19 This agreement 

was no longer applied in the early 1970s when a study 

published by Bosch and colleagues mentioned late-onset 

clinical deterioration.20 Also, Molliqaj and colleagues 

reported delayed clinical deterioration in 7 patients with 

traumatic central cord syndrome.2 Several studies 

reported better outcomes in surgery than the medical 

conservative group. However, early surgery did not 

heighten many surgeons’ appetite in this spectrum of 

cord injury. Bose et al. compared motor function 

recovery in patients treated surgically versus 

conservatively after acute traumatic central cord 

syndrome. They found that although both groups 

showed significant motor recovery using a modified 

ASIA scoring, a greater degree of motor recovery was 

found in the operative group.21 Early decompression 

offers an alternative modality of treatment for the 

contused cord.5,14,15 

 

Two thousand patients have been operated upon from 

2010 and thereafter for ATCCS in comparison to 500 

patients before 2003. The increasing trend for surgery 

might be due to that scattered research articles 

mentioned even a slight improvement in motor function 

recovery. A systemic review on the surgical 

management of central syndrome noted that 46% of 

surgeons would operate on an ASIA D central cord 

patient and 63% would operate on an ASIA C central 

cord patient.22 Thus, practice patterns may be changing 

towards surgery for central cord syndrome and the role 

of surgery for central cord syndrome is an area of active 

research. 
 

The golden question was in the timing of surgery; is it 

best to do it early or late? Guest and coworkers found 

excellent motor recovery and the difference between 

early (<24h) versus delayed (>24h) decompression 

according to ASIA grading motor score was 90 vs. 85.3, 

respectively.23 The Surgical Timing in Acute Spinal 

Cord Injury Study (STASCIS) study enrolled more than 

300 patients with cervical spine injury including CCS. 

Early (<24h) versus delayed (>24h) groups were created 

with patient’s randomization established. It has been 

found that the early surgical group had significant 

improvements in the ASIA impairment scale as 

compared to the late group at 6-month follow-up. A 

non-operative cohort was not present in this study but 

would have been interesting to quantify if there was any 

neurological improvement in central cord patients 

management non-operatively.24 A systematic review 

published by Yelamarthy and colleagues showed 

reasonable evidence that patients with ATCCS 

secondary to vertebral fracture, dislocation, traumatic 

disc herniation or instability have better outcomes with 

early surgery (< 24 h).25 
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Neurological recovery has been intensely studied and 

shown to occur in a definitive pattern. Many researchers 

have contributed this pattern of recovery to the 

regression of spinal cord edema. They postulated that as 

the edema subsides, motor function follows a definite 

pattern, with the lower extremities recovering first, 

followed by bladder recovery, and finally movement of 

the upper extremities, with finger movements 

recovering last.14,17,18,26–28  

 

As we have mentioned earlier, decompression offers 

relief of cord edema. Laminoplasty as tried by Ghasemi 

and Behfar offers no superior benefits over 

laminectomy; indeed, they induce limitation of 

movement and axial pain.29,30 

 

Experimental studies by Smith and colleagues to 

simulate SCI in rats found that decompressive 

duraplasty improved handgrip strength if compared with 

durotomy or conservative treatment only.31 Jalan and 

coworkers designed similar methodology and concluded 

extremely different fact; decompressive laminectomy 

and durotomy did not improve motor function recovery, 

and rats in both of these treatment modalities developed 

neuropathic pain.32 
 

CONCLUSION 

Surgical decompression offers clinical improvement 

that might be superior to medical treatment. The 

decision of surgery should be closely disclosed with 

patients' family and relatives.  
 

List of abbreviations 

ASIA: American Spinal Injury Association. 

ATCCS: Acute traumatic central cord syndrome. 

CCS: Central cord syndrome. 

CONSORT: Consolidated Standards of Reporting 

Trials. 

CST: Corticospinal tract. 

ICU: Intensive care unit. 

IRB: Institutional review board. 

IV: Intravenous. 

SCI: Spinal cord injury. 

SD: Standard deviation. 

SPSS: Statistical Package for the Social Sciences. 

STASCIS: Surgical Timing in Acute Spinal Cord Injury 

Study. 

TBI: Traumatic brain injury. 
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