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Long-term follow-up in sacroiliac joint pain
patients treated with radiofrequency ablative
therapy

Seguimento longo em pacientes com sacroileite submetidos a terapia de radiofrequéncia
ablativa

Flavio Ramalho Romero, Roberto Bezerra Vital, Marco Antbnio Zanini, Luis Gustavo Ducati, Roberto
Colichio Gabarra

ABSTRACT

Sacroiliac joint (SIJ) pain is responsible for up to 40% of all cases of lumbar back pain. Objective: Report the long-term efficacy of
radiofrequency denervation for sacroiliac joint pain at six, twelve and eighteen months. Method: Third-two adults’ patients with sacroiliac
join pain diagnosis were included for a prospective study. Primary outcome measure was pain intensity on the Numeric Rating Scale (NRS).
Secondary outcome measure was Patient Global Impression of Change Scale (PGIC). Results: Short-term pain relief was observed, with the
mean NRS pain score decreasing from 7.7 + 1.8 at baseline to 2.8 + 1.2 at one month and to 3.1 + 1.9 at six months post-procedure (p < 0.001).
Long-term pain relief was sustained at twelve and eighteen months post-procedure, with NRS pain remaining at 3.4 + 2.1 and 4.0 + 2.7,
respectively. Conclusion: Radiofrequency denervation of the SIJ can significantly reduce pain in selected patients with sacroiliac syndrome.
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RESUMO

A Sacroileite pode ser responsavel por até 40% dos casos de dor lombar cronica. Objetivo: Anélise da eficacia da denervacao por
radiofrequéncia na articulacao sacro-iliaca em seis, doze e dezoito meses. Método: Trinta e dois pacientes com diagnéstico de sacroileite
foram incluidos em estudo prospectivo. O progndstico primario foi avaliado pela escala visual analégico (NRS). O prognéstico secundario foi
avaliado pela escala de impressao global de mudanca pelo paciente (PGIC). Resultados: Melhora a curto prazo da dor foi observada, com
reducdo mediana NRS de 7,7 + 1,8 para 2,8 + 1,2 ap6s 1 més e para 3,1 + 1,9 em 6 meses do procedimento (p < 0,001). Apds 12 e 18 meses,
o NRS manteve-se 3,4 + 2,1 e 4,0 + 2,7, respectivamente. Conclusdo: A denervacao da articulacao sacro-iliaca por radiofrequéncia pode
reduzir significativamente a dor em pacientes com sacroileite.

Palavras-chave: sacroileite, radiofrequéncia, escala visual analédgica, escala de impressao global de mudanca do paciente.

cryotherapy, and surgical treatment. Although all of these
methods, pain relief is a challenger in many cases***.
Radiofrequency denervation is a percutaneous procedure

Low back pain is reported in 70%-85% of popula-
tion, with sacroiliac joint pain accounting for up to 40%

of all cases’. Sacroiliac joint pain, an inflammatory con-
that use radiofrequency thermal energy to interrupts noci-

ceptive signals, ablating the sensory nerve fibers of the sac-
roiliac joint. Innervation of the sacroiliac joint is associated

dition of sacroiliac join (SIJ), can cause lower back pain,

extended down for one or both legs, often aggravated by

prolonged standing or by stair climbing®**. Conservative
management includes manual medicine techniques, pel-
vic stabilization exercises to allow dynamic postural con-
trol, and muscle balancing of the trunk and lower extrem-
ities. Interventional treatments include sacroiliac joint,

intra-articular joint injections, radiofrequency neurotomy,

with S1-S3 and the L4-L5 dorsal rami innervate the posterior
sacroiliac joint. The lateral branches from S1-S3 emerge from
the posterior sacral foramina and travel in a variable pattern
to the sacroiliac joint. The purpose of this study was report
the long-term efficacy of radiofrequency denervation for sac-

roiliac joint pain at six, twelve and eighteen months”8910111213,
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METHOD

Between November 2010 and January 2013, 32 patients
with diagnosis of sacroiliac joint pain due to degenerative
spinal disease were considered for a prospective longitudinal
cohort study. The inclusion criteria were: predominant chron-
ic axial low lumbar pain for more than six months; signs and
symptoms of sacroiliac joint pain on physical examination;
failure to achieve adequate pain relief with physical therapy
or pharmacotherapy; and single positive diagnostic intra-ar-
ticular sacroiliac joint injection using 3 mL of 0.25% bupiva-
caine and 20 mg methylprednisolone acetate with more than
50% pain relief for at least six hours after the procedure.

Radiofrequency denervation was performed as an am-
bulatory surgical procedure using superficial local anesthe-
sia and intravenous sedation when necessary. Intravenous
access was established in the preoperative area. Pulse oxim-
etry and automated blood pressure monitoring were used.
The low back and buttock area was cleaned with betadine
solution and draped in a standard sterile fashion with towels.
Using an anterior-posterior fluoroscopic slight oblique view
S1, S2, and S3 posterior sacral foramina apertures were iden-
tified and appropriate skin starting positions were infiltrat-
ed with 3 mL of 1% lydocaine (Figure). Radiofrequency intro-
ducer needle was inserted under fluoroscopic images in the
point between sacral foramen and SIJ, until the introducer tip
touched the bony surface of the sacrum. The needle tip was
positioned to be approximately 10 mm from the lateral edge
of the posterior sacral foramina aperture. Lateral views were
taken to ensure proper depth of insertion. The stylet was then
withdrawn from the introducer, and the 18-gauge radiofre-
quency probe was fully inserted into the introducer such
that the probe tip was superficially suspended approximately
2 mm off the sacral bony surface. At each of the respective tar-
get positions, impedance within the range of 200-500 ohms
and baseline temperature readings were obtained. Once the
position was verified, 1 mL of 0.25% bupivacaine was injected
at each lesion site, and if necessary, sedation was performed.

Figure. Sacral specimen (A) and sacral X ray (B) showing the
point where needle tip is positioned, approximately 10 mm
from the lateral edge of the posterior sacral foramina aperture
and in the dorsal rami of L5 (X).
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Radiofrequency lesion was then carried out at a set tempera-
ture of 80°C for 90 seconds in S1, S2, and S3 unilateral or bi-
lateral depending on the case. The respective location of the
left or right dorsal rami of L5 was identified using an oblique
fluoroscopic view. Sensory stimulation was obtained at less
than 50 Hz and 0.5 V and motor stimulation at 2 Hz was neg-
ative up to 1.5 V. Then, the lesion of L5 dorsal ramus was per-
formed at 80°C for 90 seconds.

Primary outcome measure was pain intensity on the
Numeric Rating Scale (NRS, with 0 being “no pain” and
10 being the “worst possible pain”). Secondary outcome
measure was Patient Global Impression of Change scale
(PGIC), a seven-point scale ranging from “very much im-
proved” [+3] to “no change” [0] to “very much worse” [-3].
The local ethics committee approved this study. Statistical
analysis using paired t-tests was performed using the
Statistical Package for the Social Sciences version 17.0 soft-
ware (SPSS Inc, Chicago, IL, USA).

RESULTS

The procedure was generally well tolerated by all patients.
There were 14 female and 18 male patients with mean age
of 58.3 + 15.7 years. Fifteen patients underwent bilateral sac-
roiliac joint radiofrequency denervation and seventeen un-
derwent unilateral denervation. Short-term pain relief was
observed, with the mean NRS pain score decreasing from
7.7+ 1.8 atbaselineto2.8 + 1.2 at one monthand to 3.1 £ 1.9 at
six months post-procedure (p < 0.001). Long-term pain relief
was sustained at twelve and eighteen months post-proce-
dure, with NRS pain remaining at 3.4 + 2.1 and 4.0 + 2.7, re-
spectively. Patient baseline characteristics are presented in
Table 1, and outcome measures are presented in Table 2.

No complications or side effects were observed in any of
the patients. In general, patients felt that pain was improved,
and the mean PGIC score was 1.3 + 1.1. Global perceived
effect (GPE) for patient satisfaction was positive in 27 of
32 patients. Three patients without pain relief after the pro-
cedure had prescribed oral opioids and GABA analog with
improve in their pain. Two patients had failed back surgery
syndrome and bilateral sacroiliac joint pain, and also under-
went bilateral radiofrequency denervation without success.

DISCUSSION

SIJ connect spine to pelvis, providing shock absorption
for spine through a gliding-type motion. Movement of this
joint is minimal, about two to four millimeters with weight
bearing activity>*'. Many conditions can cause sacroiliac
joint pain, including heavy lifting, traumatic injury or sud-
den impact, spondyloarthropathies, degenerative arthritis,
pregnancy, infection of the sacroiliac joint (brucellosis)"**.
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Table 1. Baseline characteristics.

Case Age Gender  SlJinvolved P{\ﬁ;gp 1-mNRS  6-mNRS 12-mNRS 18-mNRS  PGIC
1 58 M Right 7 3 4 4 4 1
2 62 F Bilateral 8 2 3 4 4 2
3 49 F Left 9 3 3 4 5 1
4 72 M Right 6 2 2 2 3 2
5 67 F Bilateral 8 1 2 1 2 3
6 56 M Right 9 2 3 3 4 1
7 71 M Bilateral 8 1 3 2 3 2
8 59 M Bilateral 6 2 2 2 3 1
9 54 F Right 7 3 3 3 4 0
10 63 M Bilateral 8 5 4 5 5 2
I 62 M Left 7 4 4 4 5 -1
12 70 F Right 9 5 5 5 5 1
13 53 M Bilateral 10 3 4 5 5 1
14 68 F Right 6 2 3 3 4 2
15 61 F Bilateral 8 4 4 4 4 1
16 68 M Bilateral 7 3 3 3 5 -1
17 46 F Left 9 5 4 4 5 -1
18 52 M Bilateral 7 4 4 4 4 1
19 59 M Right 8 4 3 4 4 1
20 51 M Left 6 3 3 4 5 1
21 49 M Right 8 2 2 3 3 3
22 61 F Bilateral 9 1 1 2 3 3
23 63 M Bilateral 10 5 5 5 4 1
24 48 F Left 6 1 1 2 3 0
25 56 F Right 7 4 4 4 4 1
26 52 M Bilateral 8 4 4 5 4 1
27 67 F Left 8 3 3 4 5 1
28 51 F Bilateral 7 4 5 5 4 1
29 53 M Right 9 1 2 2 4 3
30 63 F Bilateral 9 1 2 2 3 3
31 42 M Bilateral 7 2 2 2 4 2
32 61 M Right 8 2 3 3 5 1

M:male; F: female; SIJ: sacroiliac joint; Pre-op: preoperative; m: months; NRS: numeric rate scale of pain; PGIC: Patient Global Impression of Change scale.

Age in years.

International Association for the Study of Pain diagnostic cri-
teria for sacroiliac syndrome include: pain in the region of the
sacroiliac joint with possible radiation to the groin, medial
buttocks, and posterior thigh; reproduction of pain by physi-
cal examination techniques that stress the joint; elimination
of pain by intra-articular injection of local anesthetic; and an
ostensibly morphologically normal joint without demonstra-
ble pathognomonic radiographic abnormalities®**.

SIJ is a true diarthrodial joint with unique characteristics.
Because its fibrocartilage in addition to hyaline cartilage,
there is discontinuity of the posterior capsule, and articular
surfaces have many ridges and depressions®. SIJ is well inner-
vated being a source of low back pain and referred pain in the
lower extremity. Histological analysis of the sacroiliac joint
has verified the presence of nerve fibers within the joint cap-
sule and adjoining ligaments. It has been variously described
that the sacroiliac joint receives its innervation from the ven-
tral rami of L4 and L5, the superior gluteal nerve, and the
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Table 2. Outcome measures.

NRS of pain Mean Standard deviation p value
Pre-operative 7.7 1.8 <0.001
After 1 month 2.8 1.2 <0.001
After 6 months 3.1 1.9 <0.001
After 12 months 3.4 21 <0.001
After 18 months 4.0 2.7 <0.001

NRS: numeric rate scale of pain.

dorsal rami of L5, S1, and S2, or that it is almost exclusively
derived from the sacral dorsal rami®”!*3141216.17,

Our results in 32 patients demonstrated the long-term
radiofrequency denervation efficacy of sacroiliac joint pain
management. No serious complications or side effects were
observed in our patients. Almost seventy-five percent of the
patients showed a clinically relevant degree of pain relief, with
at least a three-point reduction in NRS for pain, represent-
ing a statistically significant reduction in mean pain intensity



scores. PGIC for symptom improvement was favorable and
GPE for patient satisfaction was positive in 78% of patients.

Many methods of radiofrequency denervation have been
reported in the literature, with discrepancies between suc-
cess rates that may be associated to the different techniques
used or to anatomic variation of the sensory fibers innervat-
ing the sacroiliac joint'®'**. Yin et al. reported an anatom-
ic locations of the lateral sacral branches exited the sacral
foramen between the 2 oclock and 6 o'clock positions on the
right, and between the 6 oclock and 10 oclock positions on
the left, with great variation. In addition, the number, loca-
tion, and path of the lateral branches to the sacroiliac joint
were not consistent’.

In a pilot study, Cohen and Abdi used radiofrequency
denervation at the medial branch of L4, the dorsal rami of
L5, and the lateral branches of S1-S3 to treat patients with
sacroiliac joint pain. Eight of nine patients had more than
50% pain relief that lasted for more than nine months'.
Ferrante et al. reported use of radiofrequency denervation
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