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Purpose. Only several cases of acetabular “fatigue”/insufficiency fractures have been reported in elderly patients with osteoporosis.
However, fatigue acetabular fracture below lumbopelvic fixation has not been published. This review reports on the frequency and
mechanisms of acetabular fatigue fractures in elderly individuals, including postmenopausal osteoporosis, and presents a case of an
acetabular “fatigue” fracture in association with lumbopelvic fusion.Methods. We report on a 71-year-old postmenopausal woman
who underwent in our department a L2-pelvis instrumented fusion for failed lumbar decompression and interbody fusion
performed in another institution. For at least one year, the patient was receiving antiosteoporotic treatment (Alendronate plus
Calcium and Vitamin D) and was fully ambulatory without limping. Eighteen months following our surgery, the patient sought
again our department because of increasing pain in her right hip and limping without trauma. Results. The physical examination
disclosed painful passive motion in her right hip. The roentgenograms and CT-scans disclosed a transverse acetabular fracture
with radiolucencies around both iliac screw tips, particularly the right. Additionally, a severe compression fracture of the 12th

thoracic vertebral body and upper endplate of the L2 vertebra was disclosed. We recommended open stabilization of the
acetabulum and T12 and L2 vertebrae. Immediately before the planned surgeries, the patient had a serious heart infarct, and
thus, surgeries were canceled by the patient’s cardiologist because of the high perioperative risk. The patient and relatives denied
further surgeries because of the heart disease. In the final telephone call and CT and roentgenographic evaluation that went to
us after request, there was an acetabular pseudarthrosis in the right hip without however associated complaints. Since surgery
was not accepted, the patient was prescribed Denosumab injection therapy plus Vitamin and Calcium supplement. Conclusion.
This case report emphasizes the significance of follow-up observation of elderly patients with postmenopausal osteoporosis
following lumbopelvic fusions, for possible fatigue acetabular and vertebral fractures. The authors speculate that this extremely
rare acetabular “fatigue”/insufficiency fracture should be the result of increased repetitive mechanical forces acting around the
acetabulum in association with osteoporosis.

1. Introduction

Pelvic insufficiency fractures typically occur in the sacrum
and pubic rami and infrequently in the acetabulum in
women with osteoporosis, rheumatoid arthritis, and abnor-
mal spinal alignment [1–4]. In elderly patients, 50-83% of
acetabular fractures are caused by a simple fall from a stand-
ing height onto the affected side [5, 6]. Rather than fracturing

at the femoral neck or intertrochanteric region, the low-
energy acetabular fractures occur in a typical pattern: impact
of the greater trochanter onto the ground generates an ante-
romedial force transmission, driving the femoral head into
the acetabular socket [7].

To our knowledge, acetabular fracture in association
with spinopelvic construct has not yet been reported. We
describe the first case of a unilateral “fatigue” transverse-
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type acetabular fracture that was observed 16 months fol-
lowing lumbopelvic revision surgery, associated with two
lumbar vertebral body fractures without trauma, in an
elderly woman with osteoporosis.

2. Case Report

A 71-year-old woman, with body mass index 26, sought our
department because of increasing back pain. On admission,
her hip motion was pain-free without limping or Trendelen-
burg. The active and passive motion in the lumbar spine was
painful without neurologic findings in the lower extremities.
In her previous history, the patient received wide laminect-
omy and interbody fusion with PEEK cage for spondylo-
listhesis and spinal stenosis, without additional pedicle
screw fixation, in another institution two years ago
(Figures 1 and 2).

She underwent in our department a spinopelvic fusion
(L2 to pelvis) with iliac screws for lumbar pseudarthrosis
L4-L5. In her previous history, the patient suffered from
Sjogren’s syndrome; osteoporosis (DEXA, T‐score = −3:1)
under Alendronate, Calcium, and Vitamin D treatment;
and unstable coronary heart disease. In the revision surgery,
two iliac screws 85 and 75mm long and 8mm thick were
inserted under fluoroscopy from the posterior superior iliac
spine obliquely downwards to the ipsilateral acetabulum
roof, respectively (Figures 3 and 4).

The patient was discharged from the hospital one week
postoperatively with a custom-made TLSO. She was
followed consecutively and already at the postoperative eval-
uations; three and 12 months postoperatively, there was no
limping or hip pain. Sixteen months following revision sur-

Figure 1: Preoperative CT-scan of a 71-year-old woman on
admission.

Figure 2: Preoperative anteroposterior roentgenogram of the
patient. The arrow shows a previously inserted intervertebral
PEEK cage.

Figure 3: Preoperative lateral roentgenogram at one-year follow-
up. L3 to lumbopelvic fixation.

Figure 4: Postoperative anteroposterior roentgenogram of the
lumbar spine.
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gery, the patient sought us for increasing pain intensity in
her right hip since 2 weeks without fall or other trauma.
The patient was limping, and the passive movement in her
right hip was painful. The roentgenographic examination
disclosed a hemitransverse Letournel-type acetabular frac-
ture in the right hip (Figures 5–8) and a severe compression
fracture of the 12th thoracic and 2nd lumbar-vertebra.

There was a continuous wide radiolucent line around the
tip of the right iliac screw (Figures 7 and 8). We recom-
mended ORIF for the acetabular fracture and stabilization
of the L1-vertebral fracture. The pelvis CT-scan showed a
pseudarthrosis in the right acetabulum close to the right iliac
screw tip (Figures 9 and 10).

At that time, the planned surgeries had to be canceled
because the patient had another heart infarct one week
before the planned acetabular ORIF surgery.

During the last telephonic call, one month before the
writing of this revised paper, the patient reported no pain
in the hip and spine. The relatives made in her local radiol-
ogist new AP plain pelvis roentgenogram (Figure 11) that
showed atrophic pseudarthrosis and radiolucencies around
the iliac screws and CT-scans (Figures 12 and 13), and the
patients’ relatives sent it to us. There was now an evident
atrophic pseudarthrosis in the site of the transverse acetabu-
lar fracture (Figures 12 and 13, arrow). Following that and
with the history of heart infarct, the patient and her relatives
denied further surgeries. Since surgery was not possible at
this time, Denosumab injection therapy plus Vitamin and
Calcium supplement was applied to this fragile patient.

3. Discussion

Contemporary spinopelvic fixation and fusion with iliac
screws is one of the most biomechanically sound methods
of stabilizing multisegment constructs usually made for
adult degenerative lumbar spine disease. It was shown that
the incorporation of the ilium into the construct decreases
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Figure 5: Lateral roentgenogram 18 months postoperatively
showing a vertebral compression fracture of the L1 vertebra
(arrow).

R

Figure 6: Anteroposterior roentgenogram of the right hemipelvis
18 months postoperatively showing a transverse-type Letournel
fracture of the right acetabulum (big arrow). Small arrows show
the radiolucent area around the tip of the right iliac screw. There
is radiolucency around the iliac screw.

Figure 7: Right oblique Judet roentgenogram 18 months
postoperatively showing the transverse fracture of the right
acetabulum (long arrow) with disruption of the posterior
acetabular column and the tip of the iliac screw (short arrow).
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Figure 8: Oblique left Judet roentgenogram of the right hip 18
months postoperatively showing the transverse acetabular
fracture. The left hemipelvis and particularly the acetabulum are
intact. There is a radiolucent line around the tip of the left iliac
screw. The right iliac screw has a central correct between the
anterior and posterior iliac cortices.
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the rate of failure and enhances spinal fusion comparing
with lumbosacral fixation [5, 6]. The “fatigue” acetabular
fracture that we present here might be the first ever
described. This acetabular fracture might be of a different
etiology than the “insufficiency” acetabular fracture types
[2, 3].

There are some similarities between insufficiency acetab-
ular fracture in the elderly and this “fatigue” acetabular frac-
ture in an elderly patient with significant osteoporosis who
received an instrumented lumbopelvic fusion. A typical

insufficiency acetabular fracture is difficult to recognize in
plain roentgenograms when it appears as a break in the ace-
tabular cortex or asymmetric linear arc of sclerosis parallel
to the acetabular roof [2, 3], while it is easily recognized
when it appears as anterior column/anterior wall Letournel
type and anterior column-posterior hemitransverse pattern
type [5–11]. Insufficiency acetabular fracture takes several
weeks to be diagnosed. Additional spine and/or pelvic frac-
tures may help to identify a lesion in the acetabulum as an
“insufficiency” fracture as in our case. Risk factors for ace-
tabular insufficiency fractures are postmenopausal osteopo-
rosis, rheumatoid arthritis, corticosteroid therapy, and
spinal alignment abnormalities [2, 4, 12–14].

We speculate that the mechanism of the unilateral ace-
tabular fracture in our patient might be as follows: The iliac
screws transfer the loads from the spine down to the hips
through the supra-acetabular region. The simultaneous
presentation of acetabular fracture and lumbar compres-
sion fracture above the fusion shows that increased
stresses were applied below the iliac screws and above
the acetabulum. The transverse fracture of the right ace-
tabulum occurred few millimeters below the iliac tip that
was covered with radiolucency. The CT-scan showed the
proximity of the iliac screw to the acetabular pseudarthro-
sis. The patient denied the proposed reconstruction sur-
gery because of severe infarct.

Spine surgeons should be aware of acetabular fatigue
fracture in the elderly after lumbopelvic fixation with iliac
screws in patients with significant osteoporosis.

Figure 9: CT reconstruction image showing the transverse fracture
line in the right hip. Note the proximity of the right iliac screw to
the acetabular roof. Correct position of the iliac screws within the
laminae of the pelvic bone bilaterally.

Figure 10: Frontal CT reconstruction image of the pelvis.

Figure 11: Anteroposterior pelvis roentgenogram showing the
acetabular fracture (right, thick arrow) and radiolucent line
around the left iliac screw (small arrow).

10 cm

Figure 12: Axial CT-scan view showing the acetabular nonunion
on the right.

Figure 13: Sagittal right pelvis reconstruction CT-image showing
the acetabular pseudarthrosis line (arrow).
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Data Availability

All data for this patient are in the Clinic Archives.
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