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Purpose: Sacroiliac fixation using iliac screws for highly unstable lumbar spine
has been reported with an improved fusion rate and clinical results. On the other
hand, there is a potential for clinical problems related to iliac fixation, including
late sacroiliac joint arthritis and pain. Materials and Methods: Twenty patients
were evaluated. Degenerative scoliosis was diagnosed in 7 patients, failed back
syndrome in 6 patients, destructive spondyloarthropathy in 4 patients, and Char-
cot spine in 3 patients. All patients underwent posterolateral fusion surgery incor-
porating lumbar, S1 and iliac screws. We evaluated the pain scores, bone union,
and degeneration of sacroiliac joints by X-ray imaging and computed tomogra-
phy before and 3 years after surgery. For evaluation of low back and buttock pain
from sacroiliac joints 3 years after surgery, lidocaine was administered in order to
examine pain relief thereafter. Results: Pain scores significantly improved after
surgery. All patients showed bone union at final follow-up. Degeneration of sac-
roiliac joints was not seen in the 20 patients 3 years after surgery. Patients showed
slight low back and buttock pain 3 years after surgery. However, not all patients
showed relief of the low back and buttock pain after injection of lidocaine into
the sacroiliac joint, indicating that their pain did not originate from sacroiliac
joints. Conclusion: The fusion rate and clinical results were excellent. Also, de-
generation and pain from sacroiliac joints were not seen within 3 years after sur-
gery. We recommend sacroiliac fixation using iliac screws for highly unstable

lumbar spine.
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INTRODUCTION

Posterior spinal instrumentation of the lumbosacral junction may be indicated in
the surgical treatment of adult idiopathic scoliosis, intervertebral disc degeneration,
and severe lumbosacral spondylolisthesis."* Despite advances in spinal implants
and surgical techniques, pseudarthrosis, hardware failure, and sagittal imbalance
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continue to be significant clinical problems. Some authors
have reported that when S1 screws are used without aug-
mentation, fusion rates vary (22%, 68%, 71%, and 89%),
indicating technical difficulties with achieving lumbosacral
fixation and fusion.*” Proposed solutions have included in-
trasacral or trans-sacral rod fixation, buttress plates, sacral
hooks, and various pedicle and iliac screw fixation tech-
niques.®!!

On the other hand, there is a possibility of clinical prob-
lems related to iliac fixation, including late sacroiliac joint
arthritis and pain. To our knowledge, only one article de-
scribing long-term results (5 years follow-up) of bilateral
S1 screw/bilateral iliac screw fixation has been published.?
For high-grade spondylolisthesis and long adult deformity
fusions to the sacrum, a montage of bilateral S1 screws and
iliac screws were effective in protecting the sacral screws
from failure.? In this series, there was no evidence of a
long-term effect of the iliac screws predisposing the sacroil-
iac joints to degeneration at follow-up.? However, measure-
ment was only performed by anteroposterior pelvis X-ray
imaging and by buttock pain evaluation using a visual ana-
log pain scale.’

Therefore, the purpose of the current study was to evalu-
ate clinical results, degeneration of sacroiliac joints, and
sacroiliac joint pain 3 years after sacroiliac fixation, using
X-ray imaging, computed tomography (CT), and infiltra-
tion of lidocaine into the joint.

MATERIALS AND METHODS

The ethics committee of our institution (Chiba University
Hospital) approved the protocol for the human procedures
used in this study.

Patients

Twenty patients had low back and leg pain, continuing for
at least 12 months. Patients were diagnosed on X-ray ex-
amination, myelography, CT after myelography, and mag-
netic resonance imaging. We excluded spinal tumor, infec-
tion, and trauma. All patients underwent decompression
and posterolateral fusion surgery. Posterolateral fusion was
performed using pedicle screws and a local and iliac bone
graft. Lumbar, S1, and iliac screws were used in all pa-
tients. Anterior lumbar interbody fusion was added in a sin-
gle patient. Background details of the patients are shown in
Table 1. Details on fusion levels are shown in Table 2.

Pain score before and 3 years after surgery and
evaluation of fusion

We evaluated low back, leg, and buttock pain before and af-
ter surgery. To evaluate the extent of the pain, the Visual An-
alogue Scale (VAS) score (0, no pain; 100, worst pain), Jap-
anese Orthopaedic Association Score (JOAS: 0, worst pain;
3, no pain), and the Oswestry Disability Index (ODI) were
recorded before and 3 years after surgery. Radiography was
used for evaluation of bone union. Profile views of X-ray
images at flexion and extension positions before and 3, 6,
12, 24, and 36 months after surgery were evaluated. We de-
fined bone union of less than 1.5° at one level as being insta-
ble between the flexion and extension positions. CT was
performed to evaluate bone union at 6, 12, 24, and 36
months after surgery. We defined bone union as bridging
bone formation across the transverse process between adja-
cent vertebrae. Evaluation of bone union was blinded and
performed by three observers. If at least two of the observers
concurred, we defined that bone union was completed.

Subjective outcomes

At 3 years after surgery, patients were asked to choose one
of the following responses regarding their satisfaction with
the surgical treatment according to criteria adopted by the
North American Spine Society Low Back Outcome Instru-
ment: 1) surgery met my expectations; 2) I did not improve
as much as [ had hoped, but I would undergo the same sur-
gery for the same outcome; 3) surgery helped, but I would
not undergo the same surgery for the same outcome; or 4) |
am the same as or worse than I was before the surgery.'

Evaluation of degeneration of sacroiliac joints as well as
low back and buttock pain from sacroiliac joints
Anterior views of X-ray images to evaluate the degenera-
tion of sacroiliac joints before and 3, 6, 12, 24, and 36
months after surgery were examined. CT was performed to
evaluate the degeneration of sacroiliac joints at 6, 12, 24,
and 36 months after surgery. Criteria for the degeneration
of sacroiliac joints after surgery were 1) narrowing of joint
spaces, 2) consolidation of joint surfaces, and 3) the pres-
ence of osteophytes, compared to before surgery.

If the patient showed low back pain or buttock pain 3
years after surgery, the patients received infiltration of lido-
caine into the sacroiliac joint. On both sides with pain, a
24-gauge spinal-nerve-block needle was advanced to the
sacroiliac joint under fluoroscopic control. Then 0.5 mL of
the contrast medium lotrolan (Schering, Berlin, Germany)
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Table 1. Demographic Characteristics

Number of patients
Sex
Age, mean (range), yrs
Symptom duration, mean (range), yrs
Follow-up after surgery, mean (range), yrs
Diagnosis
Degenerative scoliosis: 7
Destructive spondyloarthropathy: 4
Pain score before surgery
Low back pain
Visual Analogue Scale (VAS)
Japanese Orthopedic Association Score (JOAS)
Oswestry Disability Index (ODI)
Leg pain
Visual Analogue Scale (VAS)
Japanese Orthopedic Association Score (JOAS)
Buttock pain
Visual Analogue Scale (VAS)
Q)
¢)

Complications before surgery

20

Male: 12, Female: 8
66+7.0 (45-78)
25(1-4)

3.4 (3-4)

Failed back syndrome: 6
Charcot spine: 3

78+15
0.5+0.5
64+8.0

85420
0.5+0.2

6020 (18 patients)
0+0 (2 patients)
Hemodialysis: 3
Cerebral palsy: 2
Diabetes mellitus: 6

Table 2. Evaluation of Surgery and Complications after Surgery
T11-iliac: 3

L1-iliac: 4

L2-iliac: 5

L4-iliac: 8

Deep infection: 2

Fusion level

Complications after surgery

Compression fracture
at adjacent level: 3

was injected to confirm the position of the joint. Bilateral li-
docaine infiltration (2.0 mL of 1% solution) was then per-
formed. The intensity of low back and buttock pain was
evaluated before the block using a VAS (score, 0-100: a
score of 100 being the worst pain). At 30 minutes after in-
filtration, the VAS scores were reexamined. We defined the
treatment as being “effective” if patients indicated less than
60% of their previous VAS score at 30 min compared with
that before infiltration.

Statistical analysis

Data were compared using a Mann-Whitney U test. p<0.05
was considered statistically significant.

RESULTS

Demographic characteristics and surgery
Table 1 shows demographic characteristics of patients be-

fore surgery. Degenerative scoliosis was diagnosed in 7 pa-
tients, failed back syndrome in 6 patients, destructive spon-
dyloarthropathy in 4 patients, and Charcot spine in 3
patients. Complications before surgery were hemodialysis in
3 patients, cerebral palsy in 2 patient, and diabetic mellitus
in 6 patients.

Intraoperative and postoperative measurement
Intraoperative and postoperative measurements are shown
in Table 2. The most common fusion level was from L4 to
the iliac in 8 patients. The longest fusion level was from T11
to the iliac in 3 patients. Complications after surgery were
seen in 5 patients. Deep infection within 2 weeks after sur-
gery was seen in 2 patients with diabetic mellitus. Com-
pression fracture at an adjacent level was seen in 3 patients
1 year after surgery (Charcot spine; fusion level, T11-iliac
and 2 patients in destructive spondyloarthropathy from he-
modialysis; fusion level, L2-iliac).

Pain scores before and after surgery

VAS score, JOAS, and ODI significantly improved after
surgery compared with those before surgery as shown in
Tables 1 and 3 (p<0.01). Eighteen patients experienced but-
tock pain before surgery, while fifteen patients had buttock
pain 3 years after surgery. Subjective outcomes as evaluat-
ed by patients were good in all 20 patients.
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Table 3. Low Back, Leg Pain, and Buttock Pain Scores 3 Years after Surgery

Pain score after surgery
Low back pain

Visual Analogue Scale (VAS) 30+7
Japanese Orthopedic Association Score (JOAS) 2.0£04
Oswestry Disability Index (ODI) 1449.0
Leg pain
Visual Analogue Scale (VAS) 30+8
Japanese Orthopedic Association Score (JOAS) 2.2+0.8
Buttock pain
Visual Analogue Scale (VAS)
) 50+18 (15 patients)
) 040 (5 patients)
Subjective outcomes 3 yr after surgery (number of patients)
1) Treatment met my expectations 14
2) I did not improve as much as I had hoped, but I would undergo the same treatment 6
for the same outcome
3) Treatment helped, but I would not undergo the same treatment for the same outcome 0
4) I am the same as or worse than I was before the treatment 0

Evaluation of spinal bony fusion

Evaluation of bone fusion is shown in Table 4. All patients
showed bone union at final follow-up (3 years after sur-
gery). The average period for bone union was 12 months
(evaluation by X-ray imaging) and 12 months (CT) after
surgery (Table 4). Anterior interbody fusion was performed
in 1 patient (failed back syndrome with cerebral palsy), and
bone union, thereafter, was seen by X-ray imaging and CT
12 months after surgery (Fig. 1).

Evaluation of degeneration of sacroiliac joints as well as
low back and buttock pain from sacroiliac joints
Degeneration of sacroiliac joints was not seen in 20 patients
before surgery by X-ray imaging or CT. Degeneration of
sacroiliac joints was not seen in 20 patients 3 years after
surgery by X-ray imaging or CT (Table 4).

Table 5 shows the evaluation of low back and buttock
pain from sacroiliac joints. 20 patients showed low back
pain 3 years after surgery. After injection of lidocaine into
the joint, not all patients showed an “effective” treatment
response. Fifteen patients showed buttock pain 3 years after
surgery. After injection of lidocaine into the joint, 15 pa-
tients did not show an “effective” response. These results
indicate that low back and buttock pain did not originate
from sacroiliac joints 3 years after surgery.

DISCUSSION

In the current study, we performed spinal fusion surgery us-

Table 4. Evaluation of Bone Union and Degeneration of Sac-
roiliac Joints

Bone union (CT)
Bilateral fusion mass 14
Unilateral fusion mass 6
No fusion mass 0
Interbody fusion (+) 1 (performed in only 1 patient)
Interbody fusion (-) 0
Bone union (X-ray)
Instability (-) 20
Instability (+) 0
Degeneration of sacroiliac joints
Evaluation by CT 0
Evaluation by X-ray 0
CT, computed tomography.

ing iliac screws for unstable lumbar deformity. Clinical re-
sults were good and spinal fusion was observed in all 20
patients. Furthermore, degeneration of sacroiliac joints and
sacroiliac joint pain 3 years after sacroiliac fixation was not
seen in any of the patients. We concluded that sacroiliac fix-
ation using iliac screws provides stable fixation for unstable
lumbar spine and did not affect a change in sacroiliac joints
within 3 years after surgery.

Kuklo, et al.? reported the use of iliac screws for high-
grade spondylolisthesis and a follow-up of 2 years. Bilater-
al iliac screws coupled with bilateral S1 screws provided
excellent distal fixation for lumbosacral fusions with a high
fusion rate (95.1%) in high-grade spondylolisthesis and
long fusions to the sacrum. Tsuchiya, et al.? also investigat-
ed clinical and radiographical outcomes for lumbosacral fu-
sion (in patients with spinal deformity) using a combination
of bilateral sacral and iliac screws with a minimum 5-year
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Fig. 1. The patient was a 67 year old woman with failed back syndrome and cerebral palsy. Before surgery, destructive change was seen
in CT after myelography (A). The patient underwent posterolateral fusion (L2 to iliac) and anterior interbody fusion (L4-L5) and bone union
was seen by X-ray imaging 12 months after surgery (B and C). Degenerative change was not seen in the sacroiliac joint before surgery

(D). Degenerative change was not seen in sacroiliac joint 3 years after surgery (E). CT, computed tomography.

Table 5. Evaluation of Low Back and Buttock Pain from Sac-
roiliac Joints

Low back pain n=20
100% pain relief after injection 0
80-99% pain relief after injection 0
60-79% pain relief after injection 0
40-59% pain relief after injection 5
20-39% pain relief after injection 7
0-19% pain relief after injection 8

Buttock pain n=15
100% pain relief after injection 0
80-99% pain relief after injection 0
60-79% pain relief after injection 0
40-59% pain relief after injection 5
20-39% pain relief after injection 5
0-19% pain relief after injection 5

follow-up. Fusion rates were excellent (primary fusion rate
of 92.5%), and overall function and pain at ultimate follow-
up was good, based on visual analog pain scales and Os-
westry scores. These reports showed high fusion rates using
iliac screws for high-grade spinal deformity. In the current
study, although problems in the patients included degenera-
tive scoliosis, failed back syndrome, destructive spondylo-

arthropathy, and Charcot spine, the fusion rate was 100%.
Therefore, we concluded that iliac screws were helpful for
correcting unstable lumbar spine.

In the current study we evaluated degeneration of sacroili-
ac joints and joint pain 3 years after sacroiliac fixation using
X-ray imaging, CT, and infiltration of lidocaine into the
joint. For pain evaluation, the intensity of both low back and
buttock pain was evaluated before and after the block using
a VAS, it has been reported that dysfunction of the sacroiliac
joint causes pain in the low back, buttock, groin, thigh, and
calf.’*"* In human cadaveric studies, various hypotheses
have been reported regarding the innervation of the sacroili-
ac joint. However, the origins of nerve fibers in the sacroili-
ac joint have not been fully investigated.'>!¢ Murata, et al.””
reported that the sacroiliac joint is innervated by sensory
neurons in dorsal root ganglions to the joint from L1 to S2
in rats. They concluded that the results of their study in rats,
if shown to be applicable to human neuroanatomy, would
support the explanation of a broad referral pain pattern.

In the current study, degeneration of sacroiliac joints was
not seen in 20 patients before surgery or 3 years after sur-
gery by X-ray imaging and CT. Furthermore, after injection
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of lidocaine into the joint 3 years after surgery, not all pa-
tients showed “effective” relief from low back pain and but-
tock pain. Therefore, we concluded that degeneration of sac-
roiliac joints and joint pain 3 years after sacroiliac fixation
did not occur as a result of the current treatment. Tsuchiya,
et al.? reported that sacroiliac joint problems after fixation
were not perceived using X-ray imaging alone at 5 years of
follow-up. The current results are similar to the previous
Tsuchiya, et al.? study. However, the current study has some
limitations. First, the number of patients was small, there
were a variety of diseases, and the follow-up period was
short. Second, most patients had lumbar disease, although
we performed sacroiliac joint fusion using iliac screws. In
normal degenerative disease, iliac screws are not required.
However, patients with failed back syndrome or destructive
spondyloarthropathy were included in the current study. Op-
timal surgical methods should be explored in future studies.
Third, in the current study, we defined the treatment as “ef-
fective” if patients indicated less than 60% of their VAS;
however, pain in patients who showed 40-59% relief of
buttock pain after the injection may have originated in the
sacroiliac joints. Fourth, 15 patients experienced buttock
pain (VAS; 50+18) 3 years after surgery. The origin of such
pain is not clear, and further study using anesthetic infiltra-
tion, except in sacroiliac joints, is required to clarify the un-
derlying mechanisms of this pain.

In conclusion, we evaluated the fusion rate, clinical re-
sults, degeneration of sacroiliac joints and joint pain 3 years
after sacroiliac fixation, using X-ray imaging, CT, and infil-
tration of lidocaine into the sacroiliac joint. The fusion rate
and clinical results were excellent, and degeneration of sac-
roiliac joints and pain from sacroiliac joints were not seen
in any patient within 3 years after surgery. The current study
suggests that sacroiliac fixation using iliac screws for high
grade unstable lumbar spine did not affect a change in sac-
roiliac joints.
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