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A B S T R A C T   

Ankylosing spondylitis is a common inflammatory rheumatic disease with a prevalence of 0.1 %– 
1.4 %. The most common vertebral fractures associated with ankylosing spondylitis are cervical 
spine injuries due to low-energy trauma, whereas pelvic fractures are rare. Conversely, fragility 
fracture of the pelvis is a fracture of the pelvic ring caused by low-energy trauma with a back-
ground of bone fragility. In recent years, minimally invasive surgery for early mobilization of 
displaced fragility fracture of the pelvis has been reported. We report herein a case of a 91-year- 
old male with ankylosing spondylitis who underwent internal fixation for fragility fracture of his 
pelvis. He was brought to the emergency room with a complaint of pain in the right hip after a fall 
from a standing position at home. Computed tomography showed a fracture of the right pubis and 
a fracture, which crossed the sacrum from the ilium with a maximum dislocation. There was also 
extensive ossification of the anterior longitudinal ligament in the thoracolumbar spine and bony 
ankylosis of both sacroiliac joints. The diagnosis after the injury was fragility fracture of the 
pelvis, which complicated by ankylosing spondylitis. The fracture type did not match the Rom-
mens and Hofmann classification criteria. Iliac intramedullary stabilization was performed in 
accordance with the treatment of Rommens and Hofmann classification type IIIa. The patient's 
pain reduced a day after the surgery, and he was able to use a wheelchair. He was able to walk 
with a cane two months after the surgery, and bone union was achieved four months postsurgery. 

Iliac intramedullary stabilization was useful in patients with atypical fractures a) that did not 
fit the Rommens and Hofmann classification criteria owing to the presence of ankylosing spon-
dylitis, and b) in cases wherein strong fixation was considered necessary.   

Introduction 

Ankylosing spondylitis (AS) is a common inflammatory rheumatic disease with a prevalence in the range of 0.1 %–1.4 % [1,2]. 
Owing to the long lever arm and fragility of the bone caused by ankylosis, even minor trauma can lead to fracture, and patients with 
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Fig. 1. Plain radiograph on initial examination (a). Computed tomography (CT) showed a fracture of the right pubis (b: coronal view, arrow) and a fracture crossing the sacrum from the ilium with a 
maximum dislocation of 6 mm (c: coronal view, d: axial view, arrows). Three-dimensional CT renderings of the pelvic area (anterior–posterior and right–left views) (e, f). 
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AS are associated with a four times higher likelihood to suffer fractures compared with patients without AS [3]. The most common 
vertebral fractures associated with AS are cervical spine injuries owing to low-energy traumas, whereas sacral and pelvic fractures are 
rare [3]. Conversely, fragility fracture of the pelvis (FFP) is a fracture of the pelvic ring caused by low-energy traumas in cases wherein 
there is a background of bone fragility. FFP incidents have been increasing with the aging of the population [4]. In recent years, 
minimally invasive surgery performed for the early mobilization of displaced FFP has been reported based on the Rommens and 
Hofmann classification criteria [4]. We report herein the successful outcome of iliac intramedullary stabilization (ILIS) in a patient 
with AS and atypical FFP that did not fit the Rommens and Hofmann classification criteria [5]. 

Case presentation 

A 91 year old man (height: 157 cm, weight: 78.3 kg, body mass index [BMI] 31.8) was brought to the emergency room with a 
complaint of pain in the right hip after a fall from a standing position at his home. When he arrived at the hospital, he had difficulty 
moving, owing to the pain. No neurological symptoms were observed. Computed tomography (CT) showed a fracture of the right pubis 
and a fracture crossing the sacrum from the ilium with a maximum dislocation of 6 mm (Fig. 1). There was extensive ossification of the 
anterior longitudinal ligament as well in the thoracolumbar spine and bony ankylosis of both sacroiliac joints (Fig. 2). He also 
experienced limited lumbar spine motion, which met the New York criteria for AS [6]. 

We diagnosed the patient with FFP, which was complicated by AS (after the injury). The fracture type was a displaced unilateral 
posterior injury, type III of the Rommens and Hofmann classification. However, due to the presence of bony ankylosis of the sacroiliac 
joint, which did not function as a joint, and the atypical shape of the iliac fracture, we considered that the fracture type was neither 
type IIIb nor type IIIa but a variant of type III that did not fit the Rommens and Hofmann classification criteria [4]. 

At the time of admission, the mean value of dual-energy X-ray absorptiometry of the left femur in young adults was 71 %. The 
patient had a medical history of hypertension and asthma, and his physical status classification based on the American Society of 
Anesthesiologists was equal to two. He had difficulty rolling over, owing to the pain, and surgery was performed on the fourth day of 
admission. ILIS was performed in accordance with the treatment of Rommens and Hofmann classification type IIIa [5]. 

Surgery was performed with general anesthesia in a prone position. An 8 cm skin incision was made along the posterior superior 
iliac spine bilaterally, and two long and thick iliac screws were inserted on each side. The left and right screws were then connected 
with rods, and the rods were connected with transverse connectors. The operation time was 162 min, and the blood loss was 690 g. The 
diameters and lengths of the iliac screws were in the range of Φ10–100 mm distally on both sides, and Φ9–80 mm and 90 mm 
proximally (Fig. 3). 

The postoperative weight bearing was 1/2 PWB immediately after surgery in consideration of the obese patient status (BMI 31.8). 
Thereafter, the weight increased according to the pain, and the full weight was applied 4 weeks postsurgery. Weekly teriparatide 
injections were introduced postoperatively. His pain improved the day after surgery, and he was able to use a wheelchair. He was able 
to walk with a cane 2 months after surgery, and bone union was achieved 4 months postsurgery (Fig. 4). At 15 months postoperatively, 
he had no complaints of pain, and he returned to his preinjury life. The modified Majeed score (maximum 76 points as the items “work” 
and “sexual intercourse” were omitted) [7] was 76 points at 15 months postoperatively. 

a b

Fig. 2. Computed tomography showed extensive ossification of the anterior longitudinal ligament in the thoracolumbar spine (a: sagittal view, 
arrow) and bony ankylosis of both sacroiliac joints (b: axial view, arrow). 
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Fig. 3. Postoperative pelvic anteroposterior, outlet, and inlet views (a, b, c). Extremely long iliac screws (sizes in the range of Φ10–100 mm) were 
inserted bilaterally in postoperative computed tomography axial view (d). 
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Fig. 4. Plain radiograph 4 months after surgery (a). Computed tomography showed that the bone union was achieved with bony callus (b: axial 
view, c: coronal view, arrows). 
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Discussion 

In vertebral fractures associated with AS, cervical spine injuries are the most common fractures [3]. By contrast, sacral spine 
fractures are very rare, and account for 0.3% [3] of all the fractures. In surgery for thoracolumbar vertebral fractures associated with 
AS, it is important to deal with long lever arms owing to ligament ossification and bone fragility associated with stress shielding. Long 
fixation, such as three above and three below, and penetrating endplate screws, are reported to be effective ways for the improvement 
of the strength of fixation [8]. 

In this case, the sacrum and bilateral ilium were in complete continuity owing to bony ankylosis of the bilateral sacroiliac joints, 
which was similar to thoracolumbar vertebral fractures, which occurred within the range of ankylosis. In this case, the fracture line 
passed from the ilium to the sacrum owing to bony ankylosis of the sacroiliac joint. FFP complicated by unilateral sacroiliac joint injury 
is the Rommens and Hofmann classification criterion IIIb [4]. The fracture in this case was not a sacroiliac joint injury but a fracture at 
the part at which the iliac and sacral bones were one bony mass owing to the ankylosis of the sacroiliac joint. It was considered an 
atypical case—a variant of type III that did not fit the Rommens and Hofmann classification criteria. There were no reports of similar 
fractures in the past, and we struggled with the choice of the surgical technique. Referring to the treatment of thoracolumbar vertebral 
fractures complicated by AS, we thought that strong fixation to counteract a long lever arm and bone fragility were necessary. 
Although iliosacral screws and transsacral bar osteosynthesis are commonly used in FFP surgery and are minimally invasive, neither 
iliosacral screws nor transsacral bar osteosynthesis could be applied in this case because they should have been inserted through the 
fracture site [4]. Recently, there have been several reports on a technique of complete fixation in the pelvis for sacral fractures in FFP, 
avoiding spinopelvic fixation. These techniques are suitable for elderly patients, combining the S1 pedicle screw with the S2-alar-iliac 
screw or iliac screw for strong fixation in the pelvis [9,10]. However, there has been no report of its application to patients with AS. In 
our case, we were unsure if it could have been applied with one screw on each side against the ilium. 

The fracture type in this case was atypical and did not fit the Rommens and Hofmann classification criteria. Thus, we carefully 
considered the surgical technique used. Considering the pathological condition and the patient's background, including unilateral 
instability, dislocation of ~6 mm, ossification of the sacroiliac joint due to AS, and osteoporosis, we considered that ILIS proposed by 
Okazaki was appropriate. In this procedure two iliac screws are inserted bilaterally and the left and right iliac screws were connected 
with rods [5]. The ILIS was originally designed for Rommens and Hofmann classification criterion IIIa. The ILIS is a minimally invasive 
technique with closed reduction, and the long iliac screws provide strong fixation by applying compressive forces to the fracture when 
the affected limb is loaded, thus allowing the application of the full load after surgery, which is suitable for elderly patients. 

The advantages of ILIS in this case were the avoidance of screw insertion through the fracture site, the insertion of a long iliac screw, 
and the expectation of a strong gripping force on the right ilium, as well as the strong fixation of the right and left ilia because the 
sacrum was also fractured. Although it was not certain whether ILIS—a type IIIa technique—would be effective in this case, we were 
able to insert a long, thick screw (Φ10–100 mm) and able to provide pain relief and early mobilization immediately after surgery. 

Postoperatively, there was no screw backout or wound infection, and bony union was achieved 4 months after surgery. The patient 
did not complain of pain at the final follow-up, and his progress was good. 

The present case is a rare report of surgical treatment in a patient with AS and atypical FFP. The simultaneous presence of AS and 
FFP, with a possible atypical fracture type, is a particularly noteworthy aspect of this report. 

To the best of our knowledge, there is no other surgical report of FFP complicated with AS. Sacral fractures are found in 0.3 % of 
vertebral fractures associated with AS [3], but the incidence and prevalence of FFP in AS are unknown. We spent considerable thought 
and consideration for the choice of the surgical technique because there were no previous reports on this topic. We chose ILIS and were 
fortunate that the outcome was acceptable. Similar to the case of thoracolumbar vertebral fractures in patients with AS, we believe that 
the choice of the surgical technique based on considerations of the long lever arm and bone fragility, was a critical factor in achieving a 
good outcome. 

The progress of this case is still short—approximately only six months—and mid- to long-term follow-up is essential. In addition, it 
is necessary to study the surgical technique in more cases. We hope that the treatment of this case will help in the treatment of similar 
cases in the future. 

Conclusion 

We reported a FFP case in a patient with AS in which early pain relief and bone union were achieved by internal fixation. In this 
case, ILIS was also useful in patients with atypical fractures that did not fit the Rommens and Hofmann classification criteria owing to 
the presence of AS, and wherein strong fixation was considered necessary. 
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