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INTRODUCTION

Sacral metastases represent the lowest percentage of 
invasion to the spine; however, as chemotherapy treat-
ments progress, the cancer survival rate has become 
higher, and the percentage of sacral metastases has in-
creased. Since the sacral anatomy is different from the 
rest of the vertebrae, a different access is required to 
reach the target. On the other hand, the incidence of 
sacral insufficiency fractures (SIF) tends to increase 
due to growth in life expectancy,1 with an overall 1-year 
mortality rate of ∼14%.2

Treatment options for sacrum metastases are surgery, 
radiotherapy, and minimally invasive techniques such as 

sacroplasty and radiofrequency ablation. The conserva-
tive treatment for sacral fractures consists of rest, pain 
medication, and physical therapy; however, these are 
generally prolonged treatments and surgical treatments 
are usually limited due to bone weakness associated with 
osteoporosis or metastatic lesions.

Sacroplasty is known to have positive long-term out-
comes and an excellent success rate for SIF, and there 
is evidence of immediate and sustained pain relief after 
sacroplasty in sacral metastases.3,4

Nowadays needle-insertion techniques for sac-
roplasty include the transiliac (lateral approach under 
CT or fluoroscopic guidance), long-axis, and short-axis 
approaches.5
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Abstract
Background: Sacral metastases represent the lowest percentage of invasion to the 
spine, however, as chemotherapy treatments progress, the cancer survival rate has 
become higher, and the percentage of sacral metastases has increased. Treatment 
options for sacrum metastases are surgery, radiotherapy, and minimally invasive 
techniques such as sacroplasty and radiofrequency ablation. Knowing the 
repercussions that advancing the needle anteriorly (viscera) or medially (sacral 
roots) can have during the sacroplasty we are describing a technique to perform 
c-arm sacroplasty in coaxial vision, to identify the anterior sacral cortical bone 
that is in the limits of the pelvic viscera as well as the sacral foraminal line.
Case presentation: In the current report, we present a 75-year-old male patient with 
prostate cancer metastatic to S1, S2, S3 and iliac, with severe lumbar axial pain VAS 
8/10. With a caudal tilt between 35-45 degrees until aligning the sacrum in a coaxial 
view, a 11-gauge Jamshidi needle is advanced from s3 to s1. The trajectory of the 
needle during the procedure is corroborated in AP and lateral, S1 is cemented, and 
the needle is withdrawn to cement S2 and S3. After the sacroplasty with the coaxial 
access, the patient reported VAS 1-2/10.
Conclusions: It is important to offer an adequate quality of life to patients with 
sacral fractures, whether associated with cancer or sacral insufficiency fractures 
(SIF). Sacroplasty, being a recently described technique, can be a very viable option 
for these patients, that’s why it is important to have safe and reliable techniques to 
complement the approach of this minimally invasive technique.The coaxial access 
may be a safe and practical way to perform sacroplasty in these patients.

K E Y W O R D S
cancer, neoplasm, refractory pain, vertebral compression
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Knowing the repercussions that advancing the needle 
anteriorly (viscera) or medially (sacral roots) can have, it 
is described to use a biplane fluoroscope to control the 
direction of the needle both in AP and lateral or under 
CT guidance. CT-guided sacroplasty allows to visualize 
the trajectory of the needle into the sacrum and a good 
visualization of the osseous boundaries and the frac-
ture zones. With the fluoroscopy technique, the patient 
is not exposed to high doses of radiation, another ad-
vantage of the fluoroscopy technique is that the cement 
can be injected under live fluoroscopy, and it is faster to 
perform.6,7

Based on this, we are describing a technique to per-
form c-arm sacroplasty in coaxial vision.

Silva recently described a technique to access the 
sacral hiatus in coaxial vision with a caudal inclination 
of 45–55 degrees; this same projection works to visualize 
the sacral trajectory in its extension for the longitudinal 
approach.8

It is a safe projection since it can identify the ante-
rior sacral cortical bone that is in the limits of the pelvic 
viscera and the sacral foraminal line (two of the limits 
that are considered for the access of sacroplasty). The 
intention of this new technique description is to make 
it easier and safer, whether the intention is to cement or 
take a biopsy.

We present a 75-year-old male patient with prostate 
cancer metastatic to S1, S2, S3, and iliac, with severe 
lumbar axial pain VAS 8/10. Pharmacological treatment 
including pregabalin 150 mg/day and tramadol 200 mg/
day was ineffective and experienced intolerable side ef-
fects. He came to the consultation in a wheelchair, not 
being able to walk due to intense axial pain.

He was offered a fluoroscopically-guided percutaneous 
sacroplasty procedure in order to achieve better pain con-
trol and stability in the affected area. The patient provided 
permission for the presentation of this report. Institutional 
review board approval was waived for this case report.

TECH N IQU E DESCRIPTION

After informed consent was gained, the patient was posi-
tioned supine with a pillow under the pelvis to elevate the 
sacrum angle. Standard monitoring, such as electrocar-
diography, noninvasive blood pressure monitoring, and 
pulse oximetry, was in place. After O2 was administered 
via a nasal prong, 2 mg midazolam IV and 100 mcg fen-
tanyl IV were administered for sedation. After the skin 
was prepared with chlorhexidine, in AP with approxi-
mately 15 degrees cephalad tilt, we identify the lateral 
border of S1 and place a 22G spinal needle in this area, 
thus locating our lateral limit of the foramen, then, the 
fluoroscope is set with caudad tilt between 35 and 45° 
up to align the anterior and dorsal aspect of the sacrum, 
which would give us a coaxial view of the sacral bone.

We marked the entry point between the sacral foram-
ina and the sacroiliac joint line and injected local anes-
thesia using 3 ml of lidocaine 1% with a 25-gauge needle. 
After that, we inserted a 22-gauge quincke needle as a 
reference to obtain the correct trajectory of the nee-
dle, and then, a 11-gauge Jamshidi needle is advanced 
from s3 to s1. The trajectory of the needle during the 
procedure is corroborated in AP and Lateral, s1 is ce-
mented, and the needle is withdrawn to cement s2 and 
s3 (Figures 1–4).

The patient was taken to the recovery room and re-
mained neurologically and cardiovascular intact with no 
deficits reported. The patient was followed up at 1, 3, and 
6 months.

The day after the procedure, the patient reported an 
improvement in pain (VAS 8/10 to 3/10), he was able 
to walk short distances with the support of the nurs-
ing staff. A month after the procedure, he reported 
VAS 1–2/10 and began physical therapy, improving 
ambulation, tolerating moderate to long distances 
walking, and reducing his medication to pregabalin 
75 mg at night, at 3 and 6 months the improvement was 
maintained.

F I G U R E  1   (A) Needle in coaxial view with the schematic 
illustration of the c-arm projection with caudad tilt. This first step 
allows us to visualize the sacrum in its antero-posterior portion, 
identifying the visceral area. (B) Needle trajectory in lateral 
projection. (C) Needle trajectory in AP projection. This lets us 
corroborate the needle position.
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DISCUSSION

Vertebroplasty was introduced in 1984 by Galibert,9 
since then many procedures have been performed for 
both osteoporotic and cancer-related vertebral fractures. 
Nowadays, percutaneous cement injection has been de-
scribed for almost all types of bone.10

The most frequent complication in sacroplasty is ce-
ment leakage, which can occur in up to half of the cases, 
with a high frequency; fortunately, in most cases, it does 
not have major clinical repercussions. It is described to 
inject a low volume of polymethyl methacrylate (1–2 ml) 
with favorable outcomes. An important parameter that 
indicates when to stop injecting is that the PMMA is 
leaking towards the sacral foramina.11

The close relationship between the cement injection 
and the sacral foramina can make this technique dif-
ficult, which is why several authors prefer to initially 
place the needle with CT guidance and then with 
f luoroscopy at the time of injecting the cement, due 
to this, we believe that the technique that we are de-
scribing has great value in both initially positioning 
the needle and injecting the cement without the need 
to rely on CT.

CONCLUSION

It is important to offer an adequate quality of life to pa-
tients with sacral fractures, whether associated with can-
cer or SIF. Since instability is one of the complications of 
sacral metastases, it is important to stabilize the area by 
injecting polymethyl methacrylate. Sacroplasty, being a 
recently described technique, can be a very viable option 
for these patients, that's why it is important to have safe 
and reliable techniques to complement the approach of 
this minimally invasive technique.

F I G U R E  2   Caudad tilt. Blue: Jamshidi needle, the continuous 
line represents the portion of the needle outside the bone; the dotted 
line represents the needle once that it is inside the bone. Black: Two 
22-gauge spinal needles on the lateral border of S1 and S2

F I G U R E  3   AP: Green area: Safe zone for cement injection 
(PMMA). Blue: Trajectory of the Jamshidi needle. Black squares: 
22-gauge spinal needle in the lateral border of S1 and S2. Red lines: 
Lateral boundary of the sacral foramen

F I G U R E  4   Oblique view of the sacrum. Blue line: Trajectory 
of the Jamshidi needle. Black lines: 22-gauge spinal needles in the 
lateral border of S1 and S2 foramen
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