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Leading a Patient of Ankylosing Spondylitis to Death by Iatrogenic 

Spinal Fracture
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Fractures in ankylosing spondylitis (AS) are often difficult to identify and treat. If combined with osteoporosis, the spine becomes 
weaker and vulnerable to minor trauma. An 83-year-old woman with a history of chronic AS and severe osteoporosis developed 
paraparesis and voiding difficulty for 4 days prior. She had been placed in the lateral decubitus position in a bedridden state 
in a convalescent hospital due to the progressive paraparesis. The laboratory findings showed CO2 retention in the arterial blood 
gas analysis. After the patient was transferred to the computed tomography (CT) room, a CT was taken in the supine position. 
Approximately half an hour later, the resident in our neurosurgical department checked on her, and the neurological examination 
showed a complete paraplegic state. She was treated conservatively and finally expired 20 days later.
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Fig. 1. Anteroposterior (A) and lateral (B) images of thorac- 
olumbar junction obtained from Emergency Department. The
images show a hyperextension fracture-dislocation at T9-10 
with ossification of the anterior longitudinal ligament, calcifica-
tion of the intervertebral discs, and complete vertebral fusion
(bamboo spine).

INTRODUCTION

Fractures in ankylosing spondylitis (AS) are often difficult 
to identify and treat. If combined with osteoporosis, the spine 
becomes weaker and vulnerable to minor trauma2). Before co- 
ming up with a definitive management, up to 15% of patients 
experience secondary deterioration of neurologic status5). We 
describe here a case of a T8 fracture in an elderly AS patient 
associated with osteoporotic kyphosis, leading to paraplegia 
due to further aggravated fracture-dislocation and death during 
the nursing care at convalescent hospital.

CASE REPORT

An 83-year-old woman with a history of chronic AS and 
severe osteoporosis developed paraparesis and voiding diffi-
culty 4 days prior. She had been placed in the lateral decubitus 
position in a bedridden state in a convalescent hospital due 
to the progressive paraparesis. She had a severe kyphosis of 
the thoracolumbar junction. One week before, she had a trivial 
injury, a snap while she was being lifted up in her bed. After 
this minor trauma, she developed paraparesis (grades 2-3) 3 

days later, so she was transferred to Soonchunhyang University 
Cheonan Hospital.

Plain radiographs of the thoracolumbar junction showed a 
hyperextension fracture at T9-10 with ossification of the ante-
rior longitudinal ligament, calcification of the intervertebral 
discs and complete vertebral fusion (bamboo spine) (Fig. 1). 
Plain radiographs ware checked on supine position, but her 
preexisting curvature was not changed at that time. Because 
folded blankets ware supported on her neck and hip area while 
nurse held her position. The radiographs also showed severe 
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Fig. 2. Anteroposterior (A) and lateral (B) 3-dimensional com- 
puted tomography images of the thoracolumbar junction showing
the more aggravated spinal fracture-dislocation.

osteoporotic change (bone mineral density, -4.8). The labo-
ratory findings showed CO2 retention in the arterial blood gas 
analysis, and she already had a history of asthma. Her crea-
tinine level was elevated (1.9 mg/dL), which implied acute re-
nal failure. In the Emergency Department, the emergency phy- 
sician ordered thoracolumbar 3-dimensional computed tomog-
raphy (3DCT) (Fig. 2). After the patient was transferred to the 
CT room, a CT was taken in the supine position without any 
assistant. Approximately half an hour later, the resident in our 
neurosurgical department checked on her, and the neurological 
examination showed a complete paraplegic state. The spine 
fracture was more aggravated on 3DCT. Magnetic resonance 
imaging (MRI) could not check for preventing aggravation of 
curvature and cord injury. She was treated with restrictive im-
mobilization on lateral decubitus because she had severe respi-
ratory problems and her family wanted no further treatment. 
She was treated conservatively and finally expired 20 days later.

DISCUSSION

AS is seronegative arthropathy that affects the sacroiliac 
joints and spine. Nearly all AS patients test positive for the 
HLA-B27 gene. The prevalence is 1-3 in 1,000, and men are 
more often affected than women at a ratio of 2:13,4,14). In 
the vertebral body, ascending inflammation with apophysis 
and enthesis leads to primarily bony erosion and then bone 
formation in the form of enthesophytes and syndesmophytes. 
Calcification of the longitudinal ligaments restricts the normal 
spinal movement, resulting in the bamboo spine appearance. 
The rigid spine functions as a long bone and is the major 
factor in spinal fracture patients who are predisposed to AS7).

Spinal fracture is more common in AS patients than in gen-
eral population, with incidence ranging from 5% to 15%10,15). 
Because they also have a high incidence of neurologic compli-

cations as an symptom, up to 15% of patients have secondary 
deterioration in their neurologic status1). In addition, the mor-
tality risk is significantly increased in AS following traumatic 
spinal fracture, with the range of 18%-32% in the acute phase. 
Patients with AS often have medical comorbidities, including 
aortic insufficiency, cardiac conduction abnormalities, uveitis 
and pulmonary diseases. The inflammation process leads to 
ankylosis of the spine motion segments at costovertebral jo- 
ints, and makes patients prone to developing pulmonary fibro- 
sis later14). Our patient already had asthma, and the cause of 
death was pulmonary complications from her bedridden state.

The management with surgery is determined by the both 
of fracture pattern and patient’s overall medical status. Treat- 
ments range from external orthosis, traction, halo vest place-
ment, to surgical management. Stable fractures are amenable 
to conservative treatment, such as mobilization in a cervical 
collar or a clamshell thoracolumbosacral orthosis5,7,15). Defini- 
tive surgical indications include deteriorating neurological sta-
tus, irreducible deformity and presence of an epidural hema-
toma or another source of spinal cord compression8,14,15). Sur- 
gical management in AS has an increased rate of neurological 
recovery compared to nonsurgical treatment, and the mortality 
rate in nonoperative patients is higher than that in operative 
groups of age more than 70 (51% vs. 23%)13). Anteriorposterior 
(360°) procedures increase surgical time, morbidity and mor- 
tality. Often, patients can be managed by single posterior ap-
proach or staged procedures with minimally invasive fixation 
using percutaneous screw9). 

AS is a challenging diagnostic problem. Plain radiographs 
usually do not easily demonstrate the changes in the outline 
of the bone, and assessment is more difficult because the over-
lying structures of the cervicothoracic junction overshadow 
the osteopenic spine.

The most efficient diagnostic tool is MRI followed by CT. 
However, as in our case, in severe thoracolumbar kyphosis, 
it may be difficult to place the patient to supine position with-
out causing a secondary neurological injury. Some articles re-
ported that it may help to raise the pelvis12). Severe osteopo-
rosis or osteopenia is a high risk, so in all image evaluation 
rooms and operating rooms, patients should be positioned 
very carefully. Although most spinal cord injury in patients 
with AS was occurred from falls, this patient had severe thor-
acolumar spinal fracture despite minor trauma. As well as vul-
nerability of AS, severe osteoporosis with kyphotic curvature 
made such catastrophic result (death)7). In AS, there was no 
report that fatal trauma was occurred in positioning for CT 
evaluation, although some cases which had fatality from mi-
nor trauma were resported6). There are a report about exa- 
cerbating cervical spine injury by applying a hard collar accom- 
panied with angulation of cervical spine11). In our case, she also 
had severe thoracolumbar kyphotic angulation. AS, kyphotic 
angle, and severe osteoporosis led to death.

South Korea is gradually becoming an aging society, and 
the birth rate has been falling year by year. Recently, the num-
ber of convalescent hospitals has increased radically. The pa-
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tients in these hospitals tend to have difficulties in communica- 
ting with others. And when they are transferred to more spe- 
cialized hospitals, it is frequently the case that their medical 
histories are incomplete, lacking the information from which 
one can make critical decisions on the patients’ behalf. For 
these reasons, patients in convalescent hospitals are easily expo- 
sed to medical accidents. We believed that all such conditions 
contributed in our case. Therefore, to solve these problems, 
it is important to share medical records, and we need to pay 
more attention to patients with AS.

CONCLUSION

AS patients are at higher risk of spinal fracture, especially 
in case of elderly patients with osteoporosis and kyphotic cur- 
vature. Because AS is a challenging diagnostic problem, MRI 
and CT are imperative diagnostic tools. Emergency physicians 
and neurosurgeons must consider iatrogenic fractures and se- 
condary neurological injuries in AS with severe osteorosis when 
taking images, positioning patients in the operating room or 
performing reduction maneuvers.
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