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I N TRODUC TION

Spinal cord injury (SCI) without radiological abnormality 
is known to occur even with relatively minor injuries.1 As 
Segal et al.2 reported in their study of 11,975 patients with 
central cord syndrome (CCS) from 2009 to 2012, 55% of all 
patients with CCS admitted to the hospital were treated non- 
operatively, and the in- hospital mortality rate was 2.6%. CCS 
sometimes leaves severe sequelae.

In particular, middle- age and older people may have 
cervical spine diseases such as asymptomatic cervical my-
elopathy, and in such cases, low- energy injuries may result 
in serious cervical SCI.3 In recent years, various home- use 
health devices have been marketed and have gained popu-
larity because of the lack of exercise caused by the corona-
virus disease 2019 pandemic and the health- consciousness 
of the public. Moreover, the National Consumer Affairs 
Center of Japan has reported health hazards from these de-
vices,4 but there are few reports from the medical perspec-
tive. In this report, two cases of incomplete SCI without 

radiological abnormality caused by the use of abdominal 
rollers are described.

CASE R EPORT

Case 1

A man in his 40s with hypertension was transported by am-
bulance because of difficulty walking. He had no particular 
symptoms before the injury. After drinking 1500 mL of beer 
and 500 mL of canned shōchū (80 g alcohol equivalent) at a 
friend's house, he tried an abdominal roller, but lost his bal-
ance and struck his left cheek on the floor.

On physical examination, there was a bruise on his left 
cheek. Manual muscle testing (MMT) was 4 in the upper limbs 
and 3 in the lower limbs, and he complained of numbness and 
paresthesia in the thorax, abdomen, and both upper limbs.

Radiography and computed tomography (CT) showed no 
fracture, but there were osteophytes on the posterior parts of 
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Abstract
Background: In recent years, various home- use health devices have gained popu-
larity. The abdominal roller is one of these. Spinal cord injury without radiological 
abnormality is known to occur even with relatively minor injuries, but there are few 
reports of such injuries caused by a roller.
Case Presentation: Two cases of spinal cord injuries caused by a roller are reported. 
In both cases, injuries occurred during the standing rollout by a patient in an inebri-
ated state, and the patients were rushed to an emergency department.
Conclusion: Because the use of abdominal rollers may result in extremely serious 
disabilities, it is necessary to emphasize the appropriate use of such equipment.
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the vertebral bodies between C5 and C6. T2- weighted mag-
netic resonance imaging (MRI) showed a high signal inten-
sity area in the spinal cord at the C5/6 level, and the spinal 
canal was stenotic (Figure 1A).

Frankel C cervical SCI without radiological abnormality 
was diagnosed. He was treated with conservative therapy 
with a cervical collar. Two hours after the injury, his MMT 
grade improved to 5 in the upper extremity and 4 in the 
lower extremity. Three days later, the patient still had mild 
numbness in both upper limbs and the thorax and abdomen, 
as well as mild muscle weakness in the left hand's fingers. He 
was transferred to a hospital for rehabilitation on the 13th 
day of admission.

Case 2

A man in his 50s with hypertension and diabetes mellitus 
was transported to our emergency department by ambu-
lance because of difficulty walking. After drinking five 
glasses of whisky and soda (140 g alcohol equivalent) at a 
friend's house, he tried an abdominal roller. He lost his bal-
ance and struck his forehead on the floor.

On physical examination, there was a bruise on his fore-
head with no neck tenderness. His MMT grade was 3 in the 

upper limbs and 4 in the lower limbs, and he complained of 
numbness and paresthesia in the thorax, abdomen, and both 
upper limbs.

Radiography and CT showed neither fracture nor osteo-
phytes. T2- weighted MRI showed a high signal intensity 
area in the spinal cord at the C5/6 level, and the spinal canal 
was stenotic at the C4/5 and C5/6 levels (Figure 1B).

Frankel C cervical SCI without radiological abnormality 
at the C4/5 level was diagnosed. He was also treated with 
conservative therapy with a cervical collar. Numbness and 
weakness of the muscles were reduced immediately after ad-
mission. Although he had mild numbness and paresthesia 
in the fingertips of both hands, he was discharged from the 
hospital 4 days after the injury.

DISCUSSION

The abdominal roller is a health device mainly used for 
strengthening the abdominal muscles. It has a simple struc-
ture of one or two tires with two handles and can be easily 
purchased for home use. There are two ways to use it: the 
kneeling rollout (Figure 2A) and the standing rollout (Fig-
ure 2B). In the kneeling rollout, the user grips the handles of 
the abdominal roller while kneeling on the floor and rolls the 

F I G U R E  1  Magnetic resonance imaging T2- weighted image (A: case 1, B: case 2). (A) A high signal intensity area in the spinal cord at the C5/6 level, 
and the spinal canal is stenotic. (B) A high signal intensity area in the spinal cord at the C4/5 level, and the spinal canal is stenotic at the C4/5 and C5/6 
levels.
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wheel forward and backward while keeping the back straight. 
In the standing rollout, the user does the same motion with-
out kneeling on the floor. Generally, the kneeling rollout 
is recommended, because the standing rollout is difficult 
to perform safely if the practitioners do not have sufficient 

muscle strength. Ota et al.5 found that muscle thickness of 
the total trunk muscles was significantly less in the 50s and 
60s age groups than in the 20s age group. This suggests that 
middle- age and older people may not have enough muscle 
strength to perform the standing rollout safety. Middle- age 

F I G U R E  2  How to use an abdominal roller (A: the kneeling rollout, B: the standing rollout). (A) The user grips the handles of the abdominal roller 
while kneeling on the floor and rolls the wheel forward and backward while keeping the back straight. (B) The user does the same motion without 
kneeling on the floor.

F I G U R E  3  The two types of injury mechanism with an abdominal roller. (A)→(B)→(C): Extension of the upper extremities type (EUE type). 
(A)→(D)→(E): Flexion of the upper extremities type (FUE type).
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and older patients may also have subclinical cervical spine 
disease, and in such cases, even a minor injury may cause 
cervical SCI.2 Both cases were injured while attempting the 
standing rollout, and they were also middle- age. In addi-
tion, both patients were inebriated. Tator et al.6 reported that 
about 25% of SCI cases in adults were related to alcohol con-
sumption. Therefore, the risk factors for SCI caused by the 
device may be age and alcohol consumption.

We consider that there are two types of mechanism of 
abdominal roller injury in which the face is impacted. The 
first type is that the upper limbs are extended and the roller 
leaves the body (extension of the upper extremities type 
[EUE type]) (Figure 3 (A)→(B)→(C)). The second type is that 
the roller is placed close to the knee (flexion of the upper 
extremities type [FUE type]) (Figure 3 (A)→(D)→(E)).

In general, extension injuries of the cervical spine have 
a worse prognosis than f lexion injuries.7,8 Cervical SCI 
caused by abdominal rollers is caused by extension of the 
neck regardless of the injury type, which may have seri-
ous results. Injuries from home health equipment in the 
United States are most commonly reported on treadmills, 
cycling machines, and elliptical machines.9 However, no 
report of cervical SCI caused by abdominal rollers could 
be found. Because abdominal rollers are readily avail-
able for purchase, there may potentially be many serious 
health problems caused by inappropriate use of abdomi-
nal rollers.

CONCLUSION

Use of abdominal rollers may result in extremely serious dis-
abilities. Therefore, it is necessary to emphasize the appro-
priate use of such equipment.
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