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Traumatic Lumbar Fracture in Ankylosing Spondylitis: A 
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Background and Aim: Ankylosing spondylitis (AS) increases the risk of spinal fractures, often 
after minor trauma, due to fragile and rigid spinal anatomy. Lumbar fractures in AS patients are 
rare, and optimal management strategies are not well established. This study presents a case of 
traumatic lumbar spine fracture in an AS patient and reviews the current literature on diagnosis 
and management.

Methods and Materials/Patients: A 48-year-old male with longstanding AS presented with 
a traumatic L2-L3 AO type C fracture and neurological deficits following a motorcycle accident. 
He underwent staged surgical management: First, multilevel posterior fixation, followed by 
anterior column reconstruction with cage placement. A literature review was conducted to collect 
evidence-based recommendations for managing such fractures.

Results: The patient’s neurological function improved substantially following surgery, with 
progressive recovery of motor function and bladder control by three months. Literature review 
suggests that surgical intervention is generally preferred for unstable fractures in AS, with special 
attention required for anatomical challenges and perioperative risks.

Conclusion: Lumbar spine fractures in AS often result from low-energy trauma and can present 
with subtle symptoms. Prompt diagnosis and individualized surgical management can lead to 
favorable outcomes, emphasizing the importance of careful perioperative planning in this unique 
patient population.
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1. Introduction

nkylosing spondylitis (AS) is a rheuma-
tologic condition that affects the spine 
through chronic inflammation and patho-
logical remodeling of the spine. AS patients 
have a four-fold risk of spinal fracture com-

pared to a healthy population. Reportedly, 5% to 15% of 
all AS patients will experience a spinal fracture at some 
point during their lives [1-3]. In individuals with AS, spi-
nal fractures typically involve all three spinal columns, 
resulting in a high level of instability. These fractures are 
closely associated with a significant likelihood of neu-
rological complications, ranging from 33% to 58% for 
thoracic and lumbar fractures and even higher rates for 
cervical spine fractures [4-6].

Patients with AS have an increased risk of fracture. 
Usually, a minor trauma can lead to a spinal fracture [7] 
due to several reasons, including AS patients who often 
have osteoporosis [8, 9] Kyphosis is another common 

feature of AS, which causes limited vision, impaired bal-
ance [10], and reduced flexibility of the spine due to a 
bamboo-like spine in advanced stages of the disease 
[11].

Timely diagnosis of the spine fracture is difficult in AS 
patients, particularly in the absence of trauma. Without 
visible trauma, fracture-related pain may be misinter-
preted as inflammatory pain associated with AS, lead-
ing patients to avoid seeking medical attention. Some 
specialists recommend assuming a fracture in any AS 
patient with an injury, even from minor trauma, unless 
proven otherwise [12]. Diagnostic delays contribute to a 
secondary neurological complication rate of up to 15% 
before fracture treatment [3, 13].

Fractures of the lumbar spine are not frequently ob-
served in patients with AS. At present, no consensus or 
comprehensive study is available to outline the best ap-
proaches for managing this particular type of fracture 
in AS patients. Our goal is to share our case and thor-

A

Highlights 

● Consider spinal fracture risk in every patient with AS, even after minor trauma.

● CT scan is the gold standard for spinal column trauma evaluation in AS patients.

● Literature favors surgical management with internal fixation in traumatic lumbar fractures in AS patients with the 
posterior or combined posterior-anterior approach.

● Spine surgery in AS patients needs careful pre-operative and intraoperative consideration to minimize complica-
tions.

Plain Language Summary 

Ankylosing spondylitis (AS) is a chronic inflammatory condition affecting the spine, making it more fragile and prone 
to fractures. People with AS are four times more likely to suffer spinal fractures compared to the general population. 
These fractures can sometimes occur after minor injuries and might not cause severe symptoms, making them dif-
ficult to identify without advanced imaging. The lumbar spine (lower back) is rarely affected; however, when it is, the 
consequences can be severe. For the accurate diagnosis of spinal fractures in AS patients, computed tomography (CT) 
scans are considered the most effective imaging tool. Early and precise identification of fractures is crucial for effec-
tive treatment and to prevent further complications. In terms of managing lumbar fractures in AS patients, surgery 
is often the preferred option. Stabilizing the spine with internal fixation, that is, using screws and rods, helps ensure 
the best outcomes. Surgical approaches usually involve accessing the spine from the back (posterior approach) or a 
combination of back and front (posterior-anterior approach). However, surgery in AS patients requires special plan-
ning because their spine anatomy and overall health conditions are different from those of the general population. 
This case report highlights the successful treatment of a 48-year-old AS patient with a severe lumbar fracture using a 
two-stage surgical approach. The results emphasize that outcomes are better when fractures are promptly treated, 
and complications are minimized with careful surgical planning. Ultimately, understanding these risks and treatment 
options is essential for improving the quality of life of people living with AS.
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oughly examine and consolidate the current body of lit-
erature relating to the management of lumbar fractures 
in AS patients.

2. Methods and Materials/Patients

History

A 48-year-old male patient with a history of AS for 
20 years, consulted our spine group. The patient had a 
motorcycle-to-car accident 5 days ago and presented to 
the Emergency Department with paralysis of both legs. 
He had no familial history of rheumatologic diseases 
and did not use alcohol or smoke. He was under treat-
ment with tab methotrexate 7.5 mg once weekly and 
Tab Naproxen 375 mg in case of pain. The patient had a 
posterior spinal fusion from T4 to L2 with no clear indi-
cation (the patient stated surgery was done to stop the 
process of progressive kyphosis).

Physical examination

Examination revealed that neck movements were re-
stricted in all directions. The patient exhibited midline 
tenderness in the upper lumbar region, with a palpable 
step-off observed upon examination of the spinous pro-
cess. The motor forces of the upper limbs were normal, 
and there was no sign of hyperreflexia. Meanwhile, 
Hoffman’s sign was negative. He had a sensory level 
below the hypogastric region, and he had a Foley cath-
eter because of urinary retention. Also, the patient had 
saddle hypoesthesia. His lower limb forces were 1/5, 
and his sphincter tone was decreased. Lower limb deep 
tendon reflexes were 1+, Bulbo-cavernous reflexes were 
normal, and the modified Frankel grade was equal to 3.

Diagnostic assessment

A computed tomography (CT) scan revealed a fracture 
translation in the L2-L3 intervertebral disc level. The 
translation was more significant in the sagittal plane 
than in the coronal plane. According to the Arbeitsge-
meinschaft für Osteosynthesefragen (AO) classification, 
this was a type C fracture-dislocation. A whole-spine CT 
had no other significant findings (Figure 1).

A whole-spine magnetic resonance imaging (MRI) was 
performed, which showed posterior ligamentous com-
plex injury and disruption of the L2-L3 facet. The thecal 
sac was intact, and there was no intracanalicular frag-
ment. The anterior longitudinal ligament was ossified 
and disrupted, while the posterior longitudinal ligament 
was injured but not completely torn (Figure 2).

Therapeutic interventions

According to the thoracolumbar injury classification 
and severity score, the patient scored 4 points for mor-
phology, 3 points for ligamentous injury, and 3 points for 
neurological status, totaling 10 points, which indicates 
the need for surgical intervention. We decided to per-
form the surgery emergently.

Our planning for surgery consisted of two parts. The 
first stage involved posterior fixation, while the sec-
ond stage involved anterior column realignment and 
stabilization. We used intraoperative neuromonitoring 
(IONM), which showed a low amplitude with high la-
tency motor evoked potential (MEP) in distal muscles of 
the lower limb and very weak somatosensory evoked 
potential (SSEP).

First stage: The patient was positioned prone under 
IONM. We removed the previously placed construct 
from T4 to L2. Then, we placed 7.5 mm * 50 mm pedicu-
lar screws in L3, L4, L5, and 6.5 mm* 50 mm pedicular 
screw in T12, L1, and L2. We connected the screws with 
an appropriately contoured chrome cobalt rod. We did 
not perform a laminectomy because the preoperative 
MRI showed no compression in the spinal canal. IONM 
showed a slight improvement in SSEP after compression 
between L2 and L3.

Second stage: The patient was placed in a lateral po-
sition (left side up) with meticulous caution and under 
IONM. Next, we localized the incision site under C-arm 
guidance and used a retroperitoneal corridor to reach 
the L2-L3 region from the left side. Then we placed an 
expandable cage in the gap created by trauma between 
L2 and L3. For further stabilization, we used a 4×25 
mm screw and inserted it into the L2 and L3 vertebrae 
through the lateral side of the body. Then, a rod was 
placed, further stabilizing the cage in the anterior col-
umn. IONM did not show any change in MEP and SSEP.

3. Results 

Figure 3 shows the patient’s postoperative image. The 
overall estimated blood loss was approximately 800 mL, 
and the total surgery time, divided into two stages, was 
approximately 7 h. There were no wound infection is-
sues. The patient was in the intensive care unit for 2 
days and 5 days in the spine ward. Subsequently, he was 
discharged to a rehabilitation facility. His examination 
during discharge revealed that lower limb forces were 
2/5, and saddle hypoesthesia improved slightly. He has 
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been trained to perform clean intermittent catheteriza-
tion due to urinary retention.

The patient was observed by a specialist in physical 
medicine and rehabilitation. Three months later, he 
returned to our clinic. He could walk on a crunch and 
regained his bladder control. Lower limb muscle forces 
were 4/5, and saddle hypoesthesia was completely 
gone. The instruments were in place, and no mechani-
cal complications occurred.

4. Discussion

Imaging 

The delayed diagnosis of these patients raises signifi-
cant concerns, primarily due to difficulties in interpret-
ing imaging, which leads to a lack of appropriate spinal 
immobilization [14]. The initial miss rate for fractures 
ranges from 19% to 60% [5, 15].

Ossification of spinal ligaments may result in fractures, 
a notable contributor to spinal instability and persistent 
back pain. Early diagnosis of these fractures is difficult 
using X-rays; however, CT and MRI scans play a crucial 
role in their identification [16, 17]. Fracture-dislocations 
predominantly occur in the junctional zones of the 
spine and are challenging to detect on radiographs. CT 
is regarded as the gold standard for detecting spine frac-
tures in AS [4, 18, 19].  

Additionally, an MRI aids in detecting the fracture and 
offers insights into its timing. Consequently, it is advis-
able to obtain an MRI alongside a CT [13]. During the 
acute phase, MRI shows edema in the vertebral body 
and posterior bony elements. The elevated signal in-
tensity is readily observed in the T2 short tau inversion 
recovery (STIR) sequence, while the T1 sequence delin-
eates the configuration of the fracture line [18].

Management

Choosing between surgical and non-surgical manage-
ment

Non-displaced fractures can be treated without sur-
gery; however, there is evidence that thoracolumbar 
fractures in patients with AS are better treated with sur-
gery than with non-surgical methods.

Bracing intolerance leads to a high failure rate of non-
surgical therapy, which is close to 50% for AS fractures, 
and the kyphotic deformity frequently makes bracing 
more difficult [13, 20, 21]. Meanwhile, patients with AS 

typically have lower bone quality, suggesting that con-
servative treatment will necessitate a longer duration 
compared to age-matched persons without AS. Extend-
ed bed rest, sometimes necessitated for non-surgical 
management, can increase the likelihood of problems. 
While surgical intervention entails specific consequenc-
es, the risks associated with non-surgical treatment, in-
cluding probable deterioration of alignment, nonunion, 
neurological impairment, and loss of reduction, are 
comparatively greater [22, 23]. Apart from the reasons 
mentioned earlier, there is evidence that surgical treat-
ment yields better outcomes.

Prompt surgical intervention can enhance neurologi-
cal function and diminish the overall complication rate 
in AS patients [3]. Surgical intervention can markedly 
enhance the survival of AS patients with spinal fractures 
[24]. Caron et al. conducted a study in AS patients with 
thoracolumbar fractures, revealing a 1-year death rate 
of 51% in non-surgically treated patients, contrasted 
with 32% in the surgical cohort [25]. Lu et al. [26] indi-
cated that all patients in their case series demonstrated 
solid fusion and restoration of neurological impairments 
following surgical intervention. Westerveld et al. [3] ad-
ditionally verified that surgical intervention while neuro-
logic deficits are present led to no further deterioration 
in 59% of instances and improvement in 27% of cases.

In conclusion, evidence suggests that surgical interven-
tion is preferable to non-surgical treatment; therefore, 
unless the surgical risk is excessively high, it is typically 
recommended to pursue surgical treatment promptly. 
Lukasiewicz et al. [27] determined that 49.9% of the 
participants received instrumented fusion surgery. The 
primary indications for surgery include neurological de-
cline, the existence of an unstable fracture, or the iden-
tification of an epidural hematoma.

Non-surgical options

Brace immobilization is a viable alternative for thoracic 
spine injuries in patients exhibiting more stable damage 
patterns or possessing comorbidities. It is crucial to rec-
ognize that in displaced upper and mid-thoracic AS frac-
tures, the chest wall fails to offer the theoretical support 
of the fourth column because of its ossified costoverte-
bral connections, resulting in persistent displacement of 
the fractured region with each breath [28]. 

Lumbar spine fractures complicate immobilization 
with a brace because of the cantilever forces applied 
by the pelvis. Although potentially alleviated by includ-
ing one leg or the pelvis within the orthosis, the result-
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ing decrease in patient mobility and increased risk of 
immobility-related complications render this approach 
unfeasible for these already susceptible patients [21].

Surgical approaches

Multi-segmental fixation is the optimal final inter-
vention for displaced injuries. Three surgical methods 
exist: The anterior-only approach, the posterior-only 
approach, and the anterior-posterior approach. The 
anterior-only approach poses significant challenges due 
to the proximity of thoracic and abdominal organs, as 
well as major vessels, anterior to the spine. Moreover, 
the screws employed in this method may lack adequate 
stability. The anterior approach is often reserved for in-
stances where the anterior column of the spine has sub-
stantially compressed and cannot be sufficiently man-
aged by a posterior approach [20, 29].

The posterior-only technique is favored by many be-
cause it utilizes pedicle screws, which provide robust 
support, mitigate abnormalities, and guarantee stability 
following surgery. This method results in reduced trau-
ma. In the latter phases of AS, the kyphotic deformity is 
prevalent, with the posterior column experiencing ten-
sion and the anterior column subjected to pressure. In-
ternal fixation exhibits greater stability when positioned 
on the tension side, rendering the simple posterior 
method a favored choice for numerous practitioners 
[20].

When do we need an additional anterior approach? 

The single-cortical fixations in both the simple ante-
rior and simple posterior techniques resemble those 
employed for long bone fractures. Conversely, the com-
bined anterior and posterior surgery offers enhanced 
reduction and retention strength. However, it is ac-
companied by the disadvantages of heightened trauma, 
extended surgical durations, and an elevated chance of 
complications, especially in senior patients with com-
promised health. As a result, this method is hardly uti-
lized [29].

In instances of thoracic or lumbar spine fractures in AS, 
secondary anterior surgery is seldom required, as these 
patients typically exhibit good bone healing and forma-
tion. However, in cases where a significant gap is pres-
ent in the front of the spine, it is advantageous to con-
sider secondary anterior column reconstruction utilizing 
a structural graft or cage, as in our case. When there is 
anterior column compromise, we should use combined 
approaches.

How many segments do we need to fix? 

Werner et al. proposed the fixation of a minimum of 
three levels above and below the fracture site due to 
the nature of the fracture in AS patients, which are usu-
ally type C AO, and the compromised bone quality in 
patients with AS [21]. However, we should bear in mind 
that in the lumbar region, extending three levels below 
the fracture site may necessitate spino-pelvic fixation.

When should we consider the decompression?

Surgical decompression may be required in instances 
of an AS-related fracture if there is an epidural hema-
toma, if fracture displacement is irreducible, and if sig-
nificant stenosis is inadvertently identified, especially in 
patients with hyperostotic AS [30].

Can we correct the deformity at the time of trauma sur-
gery? 

A few studies have presented simultaneous correction 
of the kyphosis at the time of AS thoracolumbar fracture 
surgery [3]. Incorporating an osteotomy during fracture 
fixation may be a more advantageous choice, yet it is a 
complex surgery in its own right. Werner et al. advised 
against attempting deformity correction in the presence 
of a fracture due to an increased risk of complications 
[21]. As previously mentioned, experts suggest not at-
tempting to correct sagittal balance during surgery for 
traumatic fractures, but there is an exception to this 
rule. Sometimes, like in our case, the trauma gives you 
the chance of killing two birds with one stone, so when 
the distraction injury is with the lengthening of the an-
terior column, use the opportunity.

Is minimally invasive surgery possible for a trauma frac-
ture in AS?

Minimally invasive spine surgery has emerged as a vi-
able alternative for long-segment posterior fixation in 
thoracolumbar AS fractures, owing to potential compli-
cations, such as hemorrhage and infections associated 
with traditional open spinal surgeries. Percutaneous 
instrumentation reduces surgical invasiveness, thereby 
lowering the risk of blood loss and disease transmission. 
Conversely, minimally invasive techniques limit the abil-
ity to correct deformities and perform decompression 
when necessary [31, 32]. In previous studies, it has been 
demonstrated that the use of minimally invasive screw 
fixation reduces surgery-related complications and 
yields better clinical outcomes [33, 34].
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Figure 1. Preoperative CT scan of the lumbar sacral region

Notes: Left: The sagittal plane view shows marked displacement with discontinuity of the anterior column at L2-L3 Disc. Right: The coronal 
plane view of the Fracture Location denotes slight displacement.

Figure 2. Preoperative MRI of the lumbosacral region

Notes: Left: The T2W sagittal view depicts that the anterior longitudinal ligament is disrupted, but the posterior longitudinal ligament is 
intact. Right: The T1W sagittal view shows that the fluid between L2-L3 is late subacute blood (not cerebrospinal fluid) because of the T1 
Hyperintense and T2 Hyperintense.
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Nuances encountered in management 

Positioning: When managing AS patients with a lum-
bar translational fracture, meticulous attention to po-
sitioning is crucial. Many of these individuals exhibit 
an inherent kyphosis coupled with an extension-type 
mechanism of the injury. Positioning a thoracolumbar 
fracture patient with AS in a prone position on a con-
ventional orthopedic table may result in exacerbated 
uncontrolled extension or translation of the spine 
within the injury zone, potentially leading to secondary 
neurological deterioration and vascular compromise. 
Surgeons should contemplate employing a frame that 
facilitates regulated kyphosis, such as a Wilson-type 
frame, for these patients [35].

Instrumentation: Technical difficulties in placing pos-
terior screws sometimes arise from the lack of posterior 
bone markers in AS, significantly altered facet joints, 
substantial body size, and spinal abnormalities. Calci-
fication and vertebral rotation change the anatomical 
landmarks in AS patients, complicating freehand pedicle 
screw implantation. AS patients encounter a significant-
ly elevated risk of surgical intervention and postopera-
tive complications relative to the general populace [13, 
36, 37].

Bone Quality: Bone mineral density is diminished in AS 
[9], with a 25% incidence of osteoporosis among AS pa-
tients over the past decade [38], resulting in a significant 
implant loosening rate of around 10% to 15% [5, 25]. It 
is essential to create several anchor points by extending 
the construct, which may provide improved spinal sta-
bility for patients with unstable fractures [39]. Another 
method to augment implant fixation strength may in-
clude cement augmentation of the pedicle screws.

Preoperative issues: Patients frequently exhibit several 
comorbidities, particularly cardiovascular illness, which 
exacerbates the mortality risk after a fracture. Com-
monly administered pharmacological interventions can 
affect the timing of surgery and the intraoperative dif-
ficulties experienced by the patient, including the use 
of anticoagulants, anti-inflammatories, and pulmonary 
limitations or hypertension [40]. In these instances, 
blood loss may exceed typical expectations [41].

Outcome

Rustagi et al. reported that mortality rates one year 
post-injury varied between 0% and 32%. Complications 
such as pneumonia, respiratory failure, and pseudoar-
throsis occurred in 84% of patients. Neurologic deterio-

Figure 3. Postoperative lumbosacral X-ray

Notes: There is an expandable mesh cage between L2 and L3. Pedicular screws were placed in T12 to L5. As seen in the lateral view, we 
placed small pedicular screws in the bodies of L2 and L3. 
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ration occurred in 16% of patients, whereas successful 
fusion rates ranged from 87% to 100%. At the final fol-
low-up, 6% to 66% of patients exhibited improvement 
in neurologic deficits [29]. Mortality rates were signifi-
cantly lower in thoracic fractures compared to cervical 
fractures, while lumbar spine fractures showed no sig-
nificant difference [25].

The prognosis for patients with ankylosing spine inju-
ries is significantly affected by the status of their neuro-
logic injuries and the severity of their medical comor-
bidities. Patients with fused spinal columns typically 
exhibit markedly elevated rates of morbidity and mor-
tality within one year relative to those with non-fused 
spinal columns. Indications suggest that patients under-
going surgical treatment exhibit longer and improved 
survival rates compared to those receiving non-surgical 
intervention for AS fracture-dislocations [29].

5. Conclusion

Lumbar spine fractures in individuals with AS can occur 
even after minor trauma and may present with minimal 
symptoms, such as pain. It is crucial to consider this di-
agnosis. While non-displaced fractures may be treated 
without surgery, evidence suggests that thoracolumbar 
fractures in patients with AS may benefit from surgical 
intervention over non-surgical methods. However, it is 
important to note that surgery for these individuals re-
quires special considerations, as detailed in our review. 
The outcome of these types of fractures is significantly 
influenced by the patient’s neurological injury status 
and the severity of their medical comorbidities. Favor-
able results from surgery are often observed, as in our 
case.
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