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ABSTRACT
Study design: Systematic review

Objective: To compare the safety and effectiveness of fusion versus denervation for chronic sacroiliac
joint pain after failed conservative management.

Summary of background: Methods of confirming the sacroiliac joint as a pain source have been ex-
tensively studied and reported in the literature. After confirmation of the origin of the pain by
positive local anesthetic blocks, chronic sacroiliac joint pain is usually managed with a combina-
tion of medication, physical therapies, and injections. We have chosen to compare two alternative
treatments for sacroiliac pain that was refractory to conservative therapies.

Methods: A systematic review of the English-language literature was undertaken for articles pub-
lished between 1970 and June 2010. Electronic databases and reference lists of key articles were
searched to identify studies evaluating fusion or denervation for chronic sacroiliac joint pain after
failed conservative management. Studies involving only conservative treatment or traumatic onset
of injury were excluded. Two independent reviewers assessed the level of evidence quality using
the grading of recommendations assessment, development and evaluation (GRADE) system, and
disagreements were resolved by consensus.

Results: We identified eleven articles (six fusion, five denervation) meeting our inclusion criteria. The
majority of patients report satisfaction after both treatments. Both treatments reported mean im-
provements in pain and functional outcome. Rates of complications were higher among fusion
studies (13.7%) compared to denervation studies (7.3%). Only fusion studies reported infections
(5.3%). No infections were reported among denervation patients. The evidence for all findings
were very low to low; therefore, the relative efficacy or safety of one treatment over another can-
not be established.

Conclusions: Sacroiliac joint fusion or denervation can reduce pain for many patients. Whether a true
arthrodesis of the joint is achieved by percutaneous techniques is open to question and whether
denervation of the joint gives durable pain relief is not clear. Further comparative studies of these
two techniques may provide the answers.

This systematic review was founded by AOSpine
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STUDY RATIONALE AND CONTEXT

The sacroiliac joint as a source of low back pain has been
extensively studied and reported in the literature. Path-
ological conditions which can affect a sacroiliac joint in-
clude degenerative and inflammatory arthritis, post-
traumatic and postpartum instability, infection and
neoplastic disease. Various other conditions which might
cause sacroiliac joint pain include leg-length discrepan-
cy, hip arthritis, and lumbosacral fusions for low back
pain, as well as iatrogenic violation of the joint following
autologous posterior iliac crest bone graft harvest. Nu-
merous physical tests have been described to isolate the
sacroiliac joint as the source of low back pain but none
have proved reliable. The most accepted test for sacroili-
ac pain is temporary relief of the pain after injection
of local anaesthetic agents into the joint under fluoro-
scopic” control. Conservative treatment of chronic sacro-
iliac pain has consisted of analgesic and antiinflamma-
tory medication, physical therapies and several types of
injection techniques. More invasive techniques involve
fusion of the joint or denervation by ablative therapy. We
have chosen to focus our review on these two tech-
niques of long-term pain relief after failure of conserva-
tive treatment.

MATERIALS AND METHODS
Study design: Systematic review

Sampling:

o Search: PubMed, Cochrane Collaboration Data-
base, and National Guideline Clearinghouse Data-
bases; bibliographies of key articles

e Dates searched: 1970-June 2010.

e [nclusion criteria: (1) chronic sacroiliac joint pain,
(2) adults 18 years and older, (3) studies involving
initial failed conservative treatment

e Exclusion criteria: (1) conservative treatment only, (2)
unclear whether subjects had first undergone conser-
vative treatment, (3) trauma, (4) less than five sub-
jects per treatment, (5) less than 6-month follow-up

e Qutcomes: patient satisfaction, pain, functional
outcomes, wound infection, and complications
(health related or surgery specific)

e Analysis: descriptive statistics pooling rates across
studies

Details about methods can be found in the web appendix at
www.aospine.org/ebsj

OBJECTIVES

To compare the effectiveness and safety of fusion versus
denervation for chronic sacroiliac joint pain after failed
conservative management.

RESULTS

We identified eleven articles meeting our inclusion crite-
ria (Fig 1). Six studies evaluated fusion for sacroiliac joint
pain (n=95 patients). Five studies evaluated denervation
for sacroiliac joint pain (n=68 patients). All studies were
case series evaluating a single treatment. No cohort stud-
ies comparing one treatment to the other in the same pa-
tient population was identified, making statements re-
garding relative efficacy impossible. Further, follow-up
times for denervation studies (6—12 months) were much
shorter than fusion studies (17-69 months). All studies
involved subjects who had failed other conservative
management. A diagnosis of sacroiliac joint pain in all
studies was confirmed by injection. Most often an injec-
tion with a solution used to reproduce exact pain pattern
was followed by a local anesthetic for pain relief. Prior to
their denervation treatment all patients in the denerva-

"Fluoroscopic image intensification control

Volume 1/Issue 3—2010



Systematic review— Chronic sacroiliac joint pain: fusion versus denervation as treatment options 37

tion cohort underwent physical therapy and medical
therapy. Some patients also underwent injection therapy

or had previous back surgery. Many patients in the fu-
sion cohort had previously undergone lumbar fusion
and other types of back surgery.

Two denervation studies and one fusion study report-
ed a change in Oswestry disability index scores from
pre to posttreatment [3, 5, 6]. All studies reported a
mean improvement (range, 14—18 points) (Fig 3).

Complications and infections associated with fusion and
Outcomes associated with fusion versus denervation for denervation for treatment of chronic sacroiliac pain (Table 1)

treatment of chronic sacroiliac pain (Tables 1-3, Figs2and 3)

e The majority of fusion studies (n=4) reported patient
satisfaction as an outcome [1-4]. The mean rate of pa-
tient satisfaction was 57.6% (range, 18%-100%)
among 59 subjects. Only one denervation study re-
ported patient satisfaction. There was an 89% patient
satisfaction rate out of nine subjects [5] (Table 1).

e The majority of denervation studies (n=4) and two
fusion studies reported pain improvement as an out-
come using a visual analog or numeric rating scale to
measure change from pre to posttreatment [1, 3,
5-8]. All studies reported a mean improvement
(range, 3.5-4.9 points) among subjects (Fig 2).

The pooled infection rate among fusion studies
(n=57 patients) was 5.3% and denervation studies
(n=68 patients) was 0% [1, 3—10] (Table 1).

All studies reported general health or treatment spe-
cific complications [1-11] (Table 1). The pooled com-
plication rate (excluding infections) among fusion
studies (n= 95 patients) was 13.7% and denervation
studies (n=68 patients) was 7.3%. Fusion studies re-
ported nonunion, pseudarthrosis and painful hard-
ware as complications (excluding infection) while
denervation studies reported transient buttock para-
sthesias, temporary neuritis, and numbness and
itchiness of skin overlying treated sacroiliac joint.

Fig 1 Flow chart showing results of literature search

1. Total citations

(n=56)

2. Title/abstract
(n=36)

3. Retrieved for full-text review

(n=20)

4. Excluded at full-text review
(h=9)

5. Publications

(n=11)

Table 1 Common outcomes of studies evaluating fusion versus denervation for treatment for sacroiliac joint pain

Fusion Denervation
N=163 N=95 N=68
Outcomes Studies (n) Patients (n) Results (mean) Results (range) Studies (n) Patients (n)  Results (mean) Results (range)
Patient satisfaction 4 59 57.6% 18%-100% 1 9 89% 89%
Infection 4 57 5.3% 0%-11% 5 68 0% 0%
All complications” 6 95 13.7% 0%-41% 5 68 7.3% 0%-33%

“Excluding infection
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Fig2 Mean visual analog scale or numeric rating scale improvements after fusion (blue) or denervation (grey) among all studies measuring these outcomes
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Fig3 Oswestry disability index improvements after fusion (blue) or denervation (grey) among all studies measuring these outcomes
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Table 2 Characteristics of studies of fusion for sacroiliac joint pain

Author Study Study Previous treatment Confirmed Fusion Follow-up
(year) design population n (%) diagnosis description mean (range) Outcomes
N=13 patients Failed conservative Fluoroscopically Percutaneously  29.5 months Fusion rate: n=17/19 (89%)
Unilateral (n=7) therapy: 13 (100) ﬁﬁ?i;@tﬁigﬁlar [crllsgirstii(ljléﬂs\llzrt]h (24-35) VAS* for low back pain: improved
. Lumbar fusion: 8 (62 ; . average 4.9
Bilateral (n=6) - ©) anesthetic and morphogenic e .
= . Age: 53] (45—62) Open Saqu“aC corticosteroid protein VAS for Ieg pain:
S & arthrodesis on resulting in 2 or improved average 2.4
) g Male: 7.7% ide: g ..
bt 2 ’ contralateral side: 1 (8) more hours of pain VAS for dyspareunia: improved
_é 3 relief. average 2.6
Satisfaction: n=10/13 (77%)
Complications:
- No infections
- No neurovascular complications
N=17 patients Failed conservative Fluoroscopically Internal fixation 39 months Fusion rate:
. c i i icati - Defini jon: n= 0
Unilateral (n=0) therapy: 17 (100) guided sglectlve and decortlgqtlon (NRY) Defmlte bonyfus!on. n=6 (35.3%)
Previous lumb . anesthetic of the sacroiliac - Questionable fusion: n=4 (23.5%)
teralli=17) revious lumbarsurgery: " T oS R . B S o
Bilate 10 (59) infiltration:14 (82%). joint, using a Nonunion with instability: 7
Age: 43.2 (2276 . o ' separate (41.2%)
8 ( ) Previous sacroﬂlac;omt geChneuun% 200 app[oa(h to each Pain at foll .
_ Male: 29.4% surgery: 1 (6) one-scan: 5 (29%). joint. Local bone _a;:i:frge.ﬂw(-sug[;/o)
g »n For further grafting e
=4 RS : & eq - Mild, intermittent: 2 (11.8%)
~ = differentiation of erformed
et @ P - Marked: 8 (47.0%)
= ) lumbosacral and s ; ol : et (.26
£ S sacroiliac origin of —Severe, infolerable: 6 (35.3%)
v pain, selective Further surgery: n=11 (64.7%)
immobilization of Satisfaction: n=3 (17.6%)
lumbar, lumbosacral, o
sacroiliac segments Complications: NR
using temporary
external fixator: 4
(24%)
N=15 patients Previous spinal surgery:  Injection of local Percutaneously 17 months Fusion rate: n=15/15 (100%)
Unilateral (n=11) e Speif)tizel?r: daerldimage ::Zedﬁ; hollow  (3-39) SF-36 physical function: improved
: : i from 37 (23-51) to 80 (67-92
Bilateral (n=4) intensifier control anchorage screws ( ) ( )
Age: 487 (37-62) f|lled_w1th _ SF-36 general health: improved
demineralized from 53 (_7)4'7_77) to 86 (70'98)
@ Male: 26.79% g . ,
S 15 ’ bone matrix Majeed score: improved from 37
= S (18-54) to 79 (62-96)
= [}
E § Majeed score excellent results:
£ 13 (86.7)

Further surgery: n=0 (0)

Complications:

- No infections

- No neurological complications
- No cases of implant failure

“VAS = visual analog scale

fNR = not reported
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Author Study Study Previous treatment Confirmed Fusion Follow-up
(year) design population n (%) diagnosis description mean (range) Outcomes
N=9 patients Failed rigorous Temporary pain Percutaneously 40 months Fusion rate: n=9/9 (100%)
Unilateral (n=6) Efgg)ervatlvetherapy: E jrsil:]etfg;lcl)t?ksacroﬂlac :}:Zﬂjﬁrm”ow (270) Owestry disability index: improved
. from 59 (34-70) to 45 (28-60
Bilateral (n=3) anchorage screws (54-70) _ (_ )
Age: 42.4 (35-56) fl”ed‘WIth_ VAS for low back pain: improved
o demineralized from 8.1 (7-9) t0 4.6 (3-7)
S o Male:0% bone matrix PP
8 4 VAS for overall satisfaction: 6.8
= & (5_8)
z 2
£ 3 Satisfaction with procedure:
= n=9 (100)
Complications:
- Deep wound infection: n=1 (11%)
- No loosening, screw failure, or
breakage
- No nonunion
N=20 patients Failed conservative Pain relief with Used modified 69 months Fusion rate: n=17/20 (85%)
Unilateral (NR) thgrapy (ph\{smal therapy, mtraqrpcqlar Smlth‘-Petersen (24-108) Revision surgery for nonunion:
‘ pain meds, lifestyle sacroiliac joint technique n=3 (15%)
Bilateral (NR) modification): 20 (100)  injections under
) . i Satisfaction with procedure:
Age:45.1 (21-66)  Previous spine surgery: fluoroscopic _ P
guidance n=12 (60%)
Male: 15.0% 15(75) N
& Previous fusion of ) SF-36: statistically significant
§ g 8rav(;;>us usion ofsacrum. improvement made in 8 of 10 outcome
;: § categories
w
g b AAOS modems instrument scores:
§ - statistically significant improvement
] found in satisfaction with symptoms,
neurogenic symptoms index, and pain/
disability index
Complications:
- Deep wound infection: n=2 (10%)
- Pseudarthrosis: n=3 (15%)
- Painful hardware: n=1 (5%)
N=21 patients Previous operations for ~ Injection of 10% Articular surfaces 30 months Satisfactory results (pain reduced
Unilateral (n=20) complalnts: NaCl solu_tlon completely (12-55) at least 50%): n=11/22 (50.0%)
. - discectomy: 2 (10) reproducing exact  excised. Nonunion: n=2/22 (9.1%)
Bilateral (n=1) - posterolateral spinal pain pattern patient ~ Corticocancellous o i
= Age: 42.0 (20-58) fusion: 5 (24) complains of. Further bone graft taken Complications: NR
E & - bilateral total hip injection of local from iliac crest
= @ Male: 14.3% replacement: 2 (10) anesthetic relieves  and/or
_'E & pain for duration of  tricalcium-phos-
2 © drug's effect. phate ceramic
= blocks interposed

under pressure
between
denuded
cancellous bone.

*VAS=visual analog scale
fNR=not reported
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Table 3 Characteristics of studies of denervation for sacroiliac joint pain

Author Study Study Previous Confirmed Denervation Follow-up
(year) design population treatment diagnosis description mean (range) Outcomes
N=14 patients Physical therapy,  Injections Cooled 6 months Numerical rating score (NRS) for pain:
Unilateral (n=13) pharmacotherapy, containing 2 mL radlofreq'uency (RF) (NR¥) improved average of 3.5 points from baseline
back surgery of 0.5% denervation of L4-5 (6.1£1.8)to 2.6+2.2)
Bilateral (n=1 ivacai i i S .
(=" t])uplLvalEzlge and pn(rjnsa]rysdlo rtsal lraml Oswestry disability index: improved average
Age: 51.9 27-75) e of 14.5 points from baseline (37.1410.6) to
_ mL of branches performed (22.6%10.6)
Male: 35.7% depo-methyl-  only after +75% U
prednisolone  pain relief with L4-5 Global perceived effect: 7/14 (50%) at 6
and S1-3 lateral months
n=14 placebo branch block - .
= denervation IrEIIE) IS Medication reduction: 5/14 (36%) at 6 months
= 2 Complications:
S E - Only procedure-related pain and/or
a S temporary neuritis reported
= - o o o
2 5 - Transient non-painful buttock parasthesias
S = (=1
E N=11/14 of Physical therapy,  Injections Conventional 6 months NRS for pain: improved average of 3.4 points
= placebo patients  pharmacotherapy, containing2 mL  (non-cooled) RF (NR) from baseline (6.5+1.9) to 6 months
crossed over to back surgery, of 0.5% denervation of L4-5 post-denervation (3.1£2.1)
;adiofre?‘uencf;; SlaCEbot. ?Uptva;:i'ge a1 p”?; 1ry3d|0 rtsal lraml Oswestry disability index: improved average
fe_lnqzr\/zlﬂ |orE)a er denervation T fo mg/ En h_ a e][a d of 23.6 points from baseline (47.9+9.3) to 6
arled placebo mi.0 ranches performe months post denervation (24.3 £21.0)
denervation at 3 depo-methyl-  only after failed _
months prednisolone  placebo denervation Global perceived effect: 5/11(46%) at 6 months
Age: 51.8 (31-74) Medication reduction: 3/11 (27%) at 6 months
Male: 42.8%
_ N=9 patients Physical therapy,  Injections RF denervation of 9 months Visual analog scale (VAS) for pain:
-2 . previous blocks,  performed with ~ L4-5 primary dorsal improved average of 4.1 points from baseline
£ Unilateral (NR) ) - (NR) :
. 2 back surgery, pain - 80 mg rami and S1-3 lateral (6.3) to 9 months post denervation (2.2)
= 3 Bilateral (NR i iamci L
§ % (NR) medicine t tr|a;na_rzjolone brzind;tes p;e;ég/rmed Complications:
= S Age:50.0(31-81) Mmanagemen acetonide ony after=>9% pain No complications with any of the procedures
S 2 ez a0 steroidand 1to  reliefwith L4-5and
S £ Male: 53.9% 3mL 0.5% S1-3 lateral branch
§ ropivacaineor  blocks
S 0.5%
bupivacaine
N=14 patients Physical therapy, ~ Two separate Sensory 6 months Visual integer pain score (VIPS): 64%
Unilateral (NR) medical therapy, _deep stlmulatlon—gwded (NR) successful outcome (def_lned as 60%
) manual therapy,  interosseous RF denervation of L5 consistent subjective relief and greater than a
Bilateral (NR) home-based ligamentous posterior sensory 50% consistent decrease in VIPS, maintained
_ Age: 53.7 (35-79) flexibility and injectionswith 5 branch and the for at least 6 months)
= 3 exercise programs, mL of 0.5% lateral branches of PR
§ g Male:28.6% TENS, anesthetic  bupivacaine S1-3 Complications: - -
= o - tl' back e - No identifiable surgical complications
= 3 njec |0n7, at(): con aIEmfg - Cutaneous numbness over one buttock
Zgrgerty ( umf ar {n,g/mA OI lasting 6 months (n=1)
|slceclom3t/, usion - trlamanolone - Most patients with transient buttock
or laminectomy) cutaneous dysesthesia
- No bowel or bladder dysfunction
- No postprocedure infections
N=9 patients Back exercises, Local anesthetic  RF denervationof 12 months Patient satisfaction: 8/9 (89%)
Unilateral (n=8) manL_Jal therapy,  joint block posterior sensory (NR) NRS for pain: improved average of 3.5 points
physical therapy, nerves from baseli _ h
P ilateral (n=1) ) rom baseline (mean = 8) to 12 months
5 Bila medical therapy, . o
= “ S post-denervation (mean = 4.5)
8 2 pge:54.6(38-82) IMections ) o
£ a Revised Oswestry disability index: improved
E 2 Male:22.2% average of 18 points from baseline (mean = 56)
E b to 12 months postdenervation (mean = 38)

Complications:
-Numbness and itchiness of skin overlying
treated sacroiliacjoint (n = 3)
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Author Study Study Previous Confirmed Denervation Follow-up
(year) design population treatment diagnosis description mean (range) Outcomes
N=22 patients Physical therapy, ~ Two or more Pulsed RF 6 months VAS pain score: improved average of 4.9
ilateral (NR medical therapy ﬂu_oroscoplcally dene_rvation of NR points from b_aselme (7.6£1.7) to 6 months
U'm ateral (NR) guided medial branch of L4, (NR) postdenervation (2.7+1.8) (P <.0001)
Bilateral (NR) injections of posterior rami of L5,

Age:55.9 (+ 14)
Male: 18.2%

Vallejo (2006)
Case series

corticosteroid/
local anesthetic

and the lateral
branches of S1-2.

FACIT quality of life scores:

- Physical well-being: baseline (1.6 +0.7) and
6 months post-denervation (1.1+0.5)

(P <.0001)

- Social-well being: baseline (3.1£0.9) and 6
months post-denervation (3.2+0.9)
(P=.039)

- Emotional well-being: baseline (1.3+0.5) and
6 months post-denervation (1.0+0.4)
(P=.014)

- Functional well-being: baseline (1.4+0.8) and
6 months post-denervation (2.1+1.0)
(P<.0001)

Complications:
No complications directly or indirectly related
to procedure

“NR=not reported

EVIDENCE SUMMARY

Table 4

Outcomes Strength of evidence

Conclusions/comments

Question 1: To compare the effectiveness of fusion versus denervation for chronic sacroiliac joint pain after failed conservative management

1. Patient satisfaction Fusion

Denervation

Very low

Low

Moderate

High

Very low

Low

Moderate

High

The majority of patients report satisfaction after both
treatments. The rate was higher among denervation

subjects; however, this was based on one study with
nine subjects.

2. Improvementin pain ~ Fusion

Denervation

Very low

Low

Moderate

High

Very low

Low

Moderate

High

Both treatments rendered mean improvements in pain
of 3.5-4.9 points on a 10-point scale among studies
reporting this outcome; however, only two studies
reported this outcome for fusion.

3. Improvement in
functional outcome

Very low

Low

Moderate

High

Both treatments rendered an improvement in functional
outcome based on the Oswestry disability score of
14.0-18.0 points; however, only one fusion study and
two denervation studies reported this outcome.

Question 2: To compare the safety of fusion versus denervation for chronic sacroiliac joint pain after failed conservative management

4. Complications

Very low

Low

Moderate

High

Rates of complications were higher among fusion
studies (13.7%) compared to denervation studies
(7.3%); however, it is important to note that these are
different study populations and the follow-up times are
much shorter among denervation studies.

5. Infections

Very low

Low

Moderate

High

Only fusion studies reported infections (5.3%). No
infections were reported among denervation patients.
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DISCUSSION (Table 4)

The majority of subjects report satisfaction after ei-
ther treatment. Both treatments appear to demon-
strate improvement in outcomes from pre to post-
treatment during their follow-up period.
Complication rates and infection rates are higher
among those undergoing fusion compared to those
undergoing denervation.

The existing literature is limited to case series. No
studies were identified that compared treatments in
the same patient population. Given these limitations,
pooled rates from these studies must be taken with
caution. The open fusion studies reported poorer re-
sults and higher complication rates than the percuta-
neous studies. However, the concept of ‘fusion” of the
sacroiliac joint after percutaneous fixation with hol-
low screws or cages filled with bone-graft substitute
was based on the absence of loosening on plain x-rays
or confirmation of trabecular continuity across the
implants on CT scanning. Also, many of the patients
in the fusion series had undergone previous spinal
surgery, suggesting that a positive response to sacro-
iliac blocks does not predict successful pain relief af-
ter sacroiliac fusion in patients with chronic pain
syndromes.

All of the denervation studies have short follow-up
periods, raising the question of duration of effect giv-
en that many reported studies of lumbar facet joint
denervation show loss of efficacy after about 2 years.
There is a clear need for more properly constructed
comparative studies to establish whether chronic
sacroiliac joint pain can be better managed with in-
vasive pain relieving techniques than conventional
conservative therapies.
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EDITORIAL STAFF PERSPECTIVE

Our reviewers were unanimously in favor of publication of
this review, despite the controversial nature of a number of
aspects of this condition—starting with uncertainty sur-
rounding physical examination, continuing with diagnostic
confirmation and finally treatment. The results of this system-
atic review point out a commonly encountered conundrum:
while there seems to be some evidence suggesting a ‘positive
treatment effect’ as reported by patients, closer inspection of
the data at hand produces more questions than answers. In
summary, the role of the sacro-iliac joint in low back pain and
its management remain very much unclear to the present date
and is, perhaps, somewhat overemphasized by some. Identifi-
cation of pathologic entities such as presented by the au-
thors—clear instability, severe degeneration, infection, neo-
plasia—remains a helpful contribution to patient care by an
informed practitioner. Should surgical stabilization be chosen
for a sufferer of SI-joint pain, the current state of the literature
unfortunately allows little or no real insights due to unclear
handling of several confounding variables (ie, previous spine
fusion, osteoporosis, obesity, pelvic alignment, physical fitness
levels) and inconsistent definition of desired surgical outcomes
—are true fusions actually achieved in a large number of the
described techniques? That said, are solid fusions actually
necessary for a satisfactory outcome? Do the outcomes justify
the means? Many questions, few real answers, much to do in
the future.
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