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A systematic review of the clinical efficacy
of sacroiliac joint stabilization in the treatment

of lower back pain

Systematicka analyza klinické efektivity
stabilizace sakroiliakalniho skloubeni v ramci
terapie bolesti zad

Abstract

Aim: Sacroiliac joint (SIJ) dysfunction is a chronic disorder, representing a significant cause of
lower back pain. This study aims to present an evidence-based systematic analysis of published
literature concerning the surgical management of SIJ dysfunction within the last 10 years. Its main
goal is to demonstrate the clinical efficacy of SIJ arthrodesis via preoperative and postoperative
analysis of patient pain and disability scores, as well as presenting the incidence of surgery-related
complications. Methods: The PRISMA algorithm was used to stratify online search results into
27 studies, which made up our dataset. The parameters collected included study design, number
of follow-up patients, surgical complications and preoperative and postoperative Visual Analogue
Scale (VAS) and Oswestry Disability Index (ODI) scores. A random effects meta-analysis model was
used to analyze the selected data, statistical heterogeneity was assessed using the inconsistency
| test, publication bias was analyzed using the funnel plot and Egger’s test. Results: The mean (95%
Cl) values of the preoperative VAS and ODI scores were 7.86 (7.65-8.07) and 55.1 (49.8-60.5), resp.
These values improved postoperatively to a mean (95% Cl) score of 3.23 (2.89-3.58) for VAS and
30.7 (25.9-35.5) for ODI. The total number of recorded surgical complications was 7.04%. The
mean (95% Cl) incidence of wound complications was 3.87% (2.44-6.09) and the mean (95% Cl)
proportion of screw dislocation or malposition was 4.32% (3.18-5.81). The proportion (95% Cl) of
patients requiring a second operation was 5.19% (3.93-6.83). Conclusion: This study demonstrated
that patients indicated for sacroiliac stabilization showed significant improvement in VAS (by
4.6 points) and ODI (by 25 points) scores. These findings suggest that SIJ stabilization is a feasible
and effective treatment option for this group of patients. Furthermore, overall morbidity of
the procedure was lower than in previously reported studies and is expected to decrease with
improvement in surgical technique and navigational imaging.
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A SYSTEMATIC REVIEW OF THE CLINICAL EFFICACY OF SACROILIAC JOINT STABILIZATION

Souhrn

Cil: Dysfunkce sakroiliakdIniho skloubeni (sacroiliac joint; SIJ) je chronické onemocnéni zodpovidajici za vyznamné mnozstvi pfipadd bolestf zad.
Nésledujici prace prezentuje systematickou analyzu odbornych ¢lankd zalozenych na dikazech tykajicich se chirurgického managementu dysfunkce
SlJ publikovanych v prlibéhu poslednich 10 let. Jejim hlavnim cilem je prezentovat vysledky stran klinické efektivity chirurgické artrodézy SIJ srovnanim
predoperacniho a pooperac¢niho hodnoceni bolesti, a také incidenci chirurgickych komplikaci. Metodika: Stratifikace datového souboru byla provedena
pomocf algoritmu PRISMA, jehoz vysledkem byla skupina 27 studii. Sledovanymi parametry byly design studii, pocet zafazenych pacient(, vyskyt
chirurgickych komplikaci, predoperacni a pooperacni hodnoceni Visualni analogové skaly bolesti (VAS) a hodnoty Oswestry Disability Index (ODI).
Metaanalyza byla provedena na zakladé modelu s ndhodnymi efekty, statistickd heterogenita byla analyzovana pomoci 12 indexu, publika¢ni bias byl
analyzovan pomoci Eggerova testu a funnel plotu. Vysledky: Priimérné (95% Cl) pfedoperacni hodnoty VAS a ODI dosahovaly 7,86 (7,65-8,07) a 55,1
(49,8-60,5). Pooperacné doslo k poklesu VAS na primérnou hodnotu 3,23 (2,89-3,58) a poklesu ODI na primérnou hodnotu 30,7 (25,9-35,5). Celkova
incidence chirurgickych komplikaci byla 7,04 %, pficemz prdmérna incidence rannych komplikaci byla 3,87 % (2,44-6,09) a prdmeérny vyskyt dislokace
¢i malpozice sroubl byl 4,32 % (3,18-5,81). Celkem 5,19 % (3,93-6,83) pacientl vyzadovalo reoperaci. Zdvér: Nase prace demonstrovala vyznamné
zlepseni predoperacnich hodnot VAS (0 4,6 bod() a ODI (o 25 bodd) u pacient(, ktefi podstoupili chirurgickou stabilizaci SIJ. Tyto vysledky naznacuji,
Ze stabilizace SIJ mdze byt u téchto pacientd vyuzitelnd a efektivni metoda. Navic celkova morbidita tohoto vykonu se jevi jako niZsi, nezli popisovaly
predchozi prace. MiZzeme ocekdvat, ze v dUsledku zlepsujicich se chirurgickych technik a naviga¢nich metod se bude chirurgickd morbidita tohoto
vykonu nadale snizovat.

Introduction

Sacroiliac joint (SU) dysfunction is defined as
a chronically painful SlJ, which is essentially
stable and has become disabling to the pa-
tient [1]. This clinical condition is increasingly
recognized as a significant cause of lower
back pain, for which it is responsible in 15—
30% of cases [2-4]. This percentage is most
likely higher in patients with a history of sur-
gical procedures of the lumbar spine [5-7].
Although the incidence of SIJ dysfunction is
relatively high, it commonly remains an un-
recognized source of lower back pain, con-

sequently resulting in significant patient dis-
ability. Diagnosis of SlIJ dysfunction is mostly
made per exclusionem, after ruling out more
common causes of lower back pain such as
lumbar disc disease or spinal stenosis. The
diagnosis is confirmed by a combination
of clinical manoeuvres and diagnostic in-
tra-articular joint injections [8]. Therapeu-
tic management of this condition is initially
conservative, consisting of anti-inflamma-
tory medication, physical therapy and thera-
peutic injections. In cases where conserva-
tive management fails, a surgical therapeutic

electronic database search
(N =1,069)

search filter criteria
publication January 1,2008-
December 31, 2018

!

papers available for screening
(N =574)

Y

English papers
495 papers excluded

527 irrelevant
13 overlapping cohorts

v

final papers for analysis
(N=27)

Y

4 meta-analysis
3 duplicates

Fig. 1. PRISMA diagram of data stratification.
N — number

Obr. 1. PRISMA schéma stratifikace dat.

N — pocet

strategy may be considered. Although sev-
eral surgical approaches and implant sys-
tems are described in the literature, surgical
immobilization of the affected joint remains
a controversial topic within the neurosurgi-
cal and orthopaedic medical communities.
A number of review papers attempting to
demonstrate the efficacy of these proce-
dures have been published within the last
five years [9-11]. This review aims to pre-
sent an evidence-based systematic analy-
sis of published literature concerning surgi-
cal management of SIJ dysfunction within
the last 10 years. Its main goal is to demon-
strate the clinical efficacy of SIJ arthrodesis
via preoperative and postoperative analy-
sis of patient pain and disability scores. The
secondary goal is to present the incidence
of surgery-related complications in order to
quantify morbidity of the procedure.

Methods

We conducted a systematic review of litera-
ture concerning surgical management of
Sl dysfunction, following the PRISMA pro-
tocol (Fig. 1). The PubMed electronic data-
base was searched using the terms “sac-
roiliac fusion” and synonyms (sacroiliac joint
fusion, sacroiliac joint arthrodesis, sacroiliac
fixation, sacroiliac joint stabilization). In ad-
dition, datasets of previous meta-analyses
were screened for potentially missed papers.
Inclusion criteria included original prospec-
tive or retrospective studies with cohorts
of 2 or more patients, published in the Eng-
lish language, throughout the period from
January 1, 2008 to December 31, 2018, with
a minimal follow-up period of 6 months.
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Weight Weight
Study N Mean SD Mean MRAW 95% CI (fixed) (random)
Al-khayer et al 2008 90 81 15 —— 8.1 [7.1;91] 0.6% 2.7%
Rudolf et al 2012 270 76 1.6 —°—v- 76 [7.0;82] 1.7% 4.4%
Cummings et al 2013 180 89 1.9 —— 8.9 [8.0;9.8] 0.8% 3.1%
Gaetani et al 2013 120 7.7 13 —— 7.7 [7.0;84] 1.1% 3.7%
Mason et al 2013 550 81 19 —'-'— 8.1 [7.5;8.6] 2.4% 4.9%
Bornemann etal 2016 24.0 84 0.9 i 8.4 [8.1;8.8] 4.5% 5.6%
Duhon et al 2016 149.0 8.0 1.3 = 8.0 [7.8;8.2] 14.3% 6.3%
Kube et al 2016 180 82 15 —— 8.2 [7.5;89] 1.2% 3.8%
Polly et al 2016 89.0 82 1.2 = 8.2 [8.0;8.5] 9.9% 6.2%
Sachs et al 2016 1070 75 1.7 -'- 75 [7.2;78] 58% 5.8%
Araghi et al 2017 500 76 11 & 76 [7.3;79] 6.2% 5.9%
Cross et al 2017 190 79 1.6 —t— 79 [7.2;86] 1.2% 3.8%
Dengler et al 2017 520 7.8 11 - 7.8 [7.5;8.1] 6.4% 5.9%
Kancherla et al 2017 450 87 14 G 8.7 [8.3;9.1] 3.6% 5.4%
Nystrom et al 2017 490 67 15 - 6.7 [6.3;7.1 3.4% 5.3%
Rappoport et al 2017 320 56 27 — 56 [4.7;6.5] 0.7% 2.9%
Vanaclocha etal 2017 270 7.8 15 —w— 78 [7.2;84] 1.9% 4.5%
Darr et al 2018 96.0 82 13 = 8.2 [7.9;84] 95% 6.1%
Murakami et al 2018 270 84 15 —— 8.4 [7.9;9.0] 1.9% 4.5%
Rainov et al 2018 90.0 8.0 0.8 ; 8.0 [7.8;8.2] 22.2% 6.5%
Rajpal et al 2018 240 6.6 24 —— 6.6 [5.6;7.6] 0.7% 2.8%
Fixed effect model ) 7.9 [7.9; 8.0] 100.0% -
Random effects model 3 7.9 [7.6; 8.1] --  100.0%
Heterogeneity: 12 = 83%, 12 = 0.1706, P < 0.01 ' ' ' ' '

0 2 4 6 8 10

VAS preoperative

Fig. 2. Forrest plot of preoperative Visual Analogue Scale score.
Cl - confidence interval; MRAW — untransformed (raw) means; N — number; SD - standard deviation; VAS - Visual Analogue Scale
Obr. 2. Forrestdv plot predoperac¢niho skére Vizuaini analogové skély bolesti.
Cl - interval spolehlivosti, MRAW — netransformovany primér; N — pocet; SD — standardn{ odchylka; VAS — VizudInf analogova Skala

In several cases, patient cohorts of two or
more papers were identical or overlapped.
In these cases, only the most recent papers
with the largest cohort sizes were included
in our dataset.

Analyzed parameters

The extracted data included study design,
original number and number of patients
followed up, patients with previous lum-
bar spine surgical procedures, SIJ dysfunc-
tion diagnosis, surgical technique, length of
surgery, blood loss, surgical complications,
length of follow-up, patient pain and disa-
bility scores. For analytic purposes, surgical
complications were grouped into three cat-
egories: wound complications (infection,
haematoma, poor healing, etc.), screw mal-
position or dislocation and miscellaneous.
Furthermore, patients requiring an additional
surgical procedure due to a surgical compli-
cation formed an additional group. Patient
pain scores were analyzed using the Visual
Analogue pain Scale (VAS), as this was the

most common scale utilized in the analyzed
papers. The VAS was recorded on a scale of
0-10, the data from the studies which used
the 0-100 scale were divided by a 10 con-
stant, in order to group the data effectively.
Various methods for documentation of disa-
bility were utilized within the study groups,
such as the European Quality of Life-5 Di-
mensions questionnaire, the Short Form
Health Survey and the Oswestry Disability
Index (ODI). The ODI was the most frequently
used out of these, and as such was the pa-
rameter we chose to focus on in our paper. In
several cases, pain and disability scores were
reported at several follow-up points. In these
cases, scores recorded at the longest follow-
up period were used in our study.

Statistical assessment

Statistical analysis was performed using R
and R markdown software (R Development
Core Team, Vienna, Austria). A random-effects
meta-analysis (RMA) model was used to cal-
culate the mean preoperative and postopera-

tive values of VAS and ODI, on the basis of VAS
and ODI values presented by each individual
study. Not all the studies presented standard
deviation (SD) intervals along with their VAS
and ODlI values, the missing data were calcu-
lated using multiple imputation in R. Statisti-
cal heterogeneity was assessed using the in-
consistency | test, with values from 25-50%
indicating moderate heterogeneity and val-
ues above 50% suggesting high heterogene-
ity. Publication bias was analyzed using the
funnel plot and Egger’s test.

Results

The electronic database search yielded
a total of 1,069 papers, which were reduced
to 574 available for analysis after filtering out
non-English papers and papers published
beyond the set time frame. Furthermore,
527 studies were excluded due to their irrel-
evance, 13 had overlapping cohorts, 4 were
systematic reviews and 3 were duplicates.
This left 27 papers as our final dataset, which
represented 1,192 surgically treated patients
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Weight Weight
Study N Mean SD Mean MRAW 95% CI (fixed) (random)
Al-khayer et al 2008 90 46 23 46 [3.1;6.1] 0.6% 2.7%
Kibsgard et al 2012 50.0 54 23 v —— 54 [48;6.0] 3.5% 4.9%
Rudolf et al 2012 270 33 34 —.—,— 3.3 [2.0;4.6] 0.9% 3.3%
Cummings et al 2013 18.0 23 21 — 23 [1.3;33] 1.6% 4.0%
Gaetani et al 2013 120 3.0 1.2 —— 3.0 [2.3;3.7] 3.2% 4.8%
Mason et al 2013 55.0 45 28 — 45 [3.7;5.2] 2.7% 4.6%
Bornemann etal 2016 24.0 2.7 0.7 2.7 [24;3.00 21.1% 5.7%
Duhon et al 2016 1490 26 27 —~—r 26 [2.2;3.01 8.0% 5.4%
Kube et al 2016 18.0 44 23 L 4.4 [34;5.5] 1.3% 3.8%
Polly et al 2016 89.0 27 21 = 27 [22;31] 7.9% 5.4%
Sachs et al 2016 107.0 26 27 —'—~ 26 [21;31] 56% 5.2%
Araghi et al 2017 50.0 35 23 T 35 [2.9;42] 3.5% 4.9%
Cross et al 2017 19.0 21 21 —~—r 21 [1.2;3.0] 1.6% 4.1%
Dengler et al 2017 520 35 25 e 35 [2.8;42] 31% 4.8%
Kancherla et al 2017 450 46 28 1o 46 [3.8;54] 2.2% 4.4%
Nystrom et al 2017 490 3.7 23 —'— 3.7 [3.0;44] 3.5% 4.9%
Rappoport et al 2017 320 33 27 —— 3.3 [23;42] 1.6% 4.1%
Vanaclocha etal 2017 27.0 20 23 —~— 20 [1.1;29] 1.9% 4.3%
Darr et al 2018 96.0 26 25 & 26 [21;31] 59% 5.3%
Murakami et al 2018 270 27 23 — 27 [1.8;35] 1.9% 4.3%
Rainov et al 2018 90.0 25 14 25 [2.2;2.8] 17.6% 5.7%
Rajpal et al 2018 240 37 33 —+— 3.7 [24;5.0] 0.8% 3.2%
Fixed effect model o 3.0 [2.8; 3.1] 100.0% -
Random effects model < 3.2 [2.9; 3.6] -- 100.0%
Heterogeneity: /2 = 85%, 12 = 0.5156, P < 0.01 ' ' ' ' '

0 2 4 6 8 10
VAS postoperative

Fig. 3. Forrest plot of postoperative Visual Analogue Scale score.
Cl - confidence interval; MRAW — untransformed (raw) means; N — number; SD - standard deviation; VAS - Visual Analogue Scale
Obr. 3. Forrestlv plot pooperacniho skére Vizudlni analogové skaly bolesti.
Cl - interval spolehlivosti, MRAW — netransformovany prdmér; N — pocet; SD — standardni odchylka; VAS - VizuéIni analogové skala

(Tab. 1) [12-38]. One study included two pa-
tient cohorts treated using different ap-
proaches, and as such each patient group
was presented separately, forming a total of
28 patient groups for analysis [29]. Of these
final papers, 6 had a prospective design and
21 were retrospective. Diagnostic criteria for
SH dysfunction consisted of clinical signs of
SH dysfunction including typical pain char-
acteristics and positive provocation tests, as
well as a minimum 50% pain reduction fol-
lowing fluoroscopically guided SlJ injec-
tions of local anaesthetics and/or steroids.
Conservative treatment was attempted in
all surgically treated patients, with insuf-
ficient effect on patient pain. Various sur-
gical approaches were used within indi-
vidual studies, with a minimally invasive
lateral approach (MIS) being the most com-
mon (21 studies; 77.8%), followed by open
approaches (3 studies; 11.1%) and posterior
medial oblique approaches (2 studies; 7.4%).

One study consisted of two patient cohorts,
one operated on using an MIS and the sec-
ond using an open approach [29]. The
length of the follow-up varied amongst indi-
vidual studies, ranging from 6 to 60 months.

Pain

A total of 21 studies recorded preopera-
tive pain severity using the VAS rating. The
RMA mean (95% Cl) preoperative VAS score
was 7.86 (7.65-8.07) with significant heter-
ogeneity across studies (Fig. 2). Postopera-
tive VAS was reported in 22 studies, with an
RMA mean (95% Cl) value of 3.23 (2.89-3.58),
also with significant heterogeneity (Fig. 3).
These values suggest an improvement in
pain severity of approximately 4.63 follow-
ing SIJ surgery.

Disability
Preoperative disability described by the ODI
was reported in 15 studies. The RMA demon-

strated a mean (95% Cl) preoperative ODI of
55.1 (49.8-60.5), with significant heterogene-
ity across studies (Fig. 4). Postoperative ODI
scores were recorded in 19 papers, with an
RMA mean (95% Cl) value of 30.7 (25.9-35.5)
with significant heterogeneity amongst
studies (Fig. 5).

Complications

All the studies reported their individual in-
cidence surgery-related complications. The
total incidence of preoperative or postop-
erative complications was 7.04% (84 cases).
The RMA demonstrated the proportion
(95% Cl) of wound complications at 3.87%
(244-6.09), with moderate heterogeneity
amongst studies. The RMA model showed
amean (95% Cl) proportion of screw disloca-
tion or malposition of 4.32% (3.18-5.81), with
low heterogeneity. Miscellaneous complica-
tions occurred only in isolated cases and as
such were not analysed separately. They in-
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Weight Weight

Study N Mean SD Mean MRAW 95% Cl (fixed) (random)
Al-khayer et al 2008 9.0 59.0 11.8 ——0— 59.0 [51.3;66.7] 0.3% 6.1%
Cummings et al 2013 18.0 52.7 18.8 - 52.7 [44.0;61.4] 0.2% 5.9%
Gaetani et al 2013 120 314 6.3 -— 31.4 [27.8;35.01 1.4% 6.8%
Ledonio et al 2014 220 615 118 — 61.5 [66.6;66.4] 0.7% 6.6%
Ledonio et al 2014 220 61.8 11.8 e 61.8 [566.9;66.7] 0.7% 6.6%
Bornemann etal 2016 24.0 76.8 7.4 -+ 76.8 [73.8;79.8] 2.0% 6.9%
Duhon et al 2016 149.0 55.2 115 Lo+ 55.2 [63.4;57.01 5.3% 7.0%
Kube et al 2016 18.0 61.0 14.0 A 61.0 [54.5;67.5] 0.4% 6.4%
Polly et al 2016 89.0 57.2 128 - 57.2 [54.5;59.9] 2.5% 6.9%
Araghi et al 2017 50.0 55.5 144 L= 55.5 [61.5;59.5] 1.1% 6.8%
Dengler et al 2017 52.0 57.5 144 — 57.5 [63.6;61.4] 1.2% 6.8%
Rappoport et al 2017 32.0 55.6 16.1 L= 55.6 [50.0;61.2] 0.6% 6.5%
Vanaclocha etal 2017 27.0 41.0 11.8 - 41.0 [36.5;45.5] 0.9% 6.7%
Darr et al 2018 96.0 56.3 12.1 * 56.3 [63.9;58.71 3.1% 6.9%
Rainov et al 2018 90.0 453 23 45.3 [44.8;45.8] 79.5% 7.0%
Fixed effect model P 47.6 [47.1; 48.0] 100.0% -
Random effects model < 55.1 [49.8; 60.5] -- 100.0%

Heterogeneity: 12 = 98%, 12 = 107.8, P < 0.01 ' ' ' ' '
0 20 40 60 80 100
ODI preoperative

Fig. 4. Forrest plot of preoperative Oswestry Disability Index.
Cl - confidence interval; MRAW — untransformed (raw) means; N — number; ODI — Oswestry Disability Index; SD - standard deviation

Obr. 4. ForrestUv plot predoperacniho skore Oswestry Disability Index.
Cl - interval spolehlivosti, MRAW — netransformovany prdmer; N — pocet; ODI — Oswestry Disability Index; SD - standardni odchylka

Weight Weight

Study N Mean SD Mean MRAW 95% Cl (fixed) (random)
Al-khayer et al 2008 9.0 45.0 16.5 45.0 [34.2;55.8] 0.6% 4.4%
Kibsgard et al 2012 50.0 33.0 16.5 R 33.0 [28.4;37.6] 3.2% 5.4%
Cummings et al 2013 18.0 13.2 12.6 —'— : 13.2 [7.4;19.01 2.0% 5.3%
Gaetani et al 2013 12.0 12.0 3.5 Lo 12.0 [10.0; 14.0] 17.1% 5.7%
Ledonio et al 2014 22.0 52.0 16.9 L= 52.0 [44.9;59.1] 1.3% 5.1%
Ledonio et al 2014 220 474 21.7 L —— 47.4 [38.3;56.5] 0.8% 4.7%
Beck et al 2015 20.0 26.2 16.5 —— 26.2 [19.0;33.4] 1.3% 5.1%
Bornemann etal 2016 24.0 31.0 7.3 * 31.0 [28.1;33.9] 7.9% 5.6%
Duhon et al 2016 149.0 30.9 20.5 y = 309 [27.6;34.2] 6.2% 5.6%
Kube et al 2016 18.0 40.5 22.0 — 40.5 [30.3;50.7] 0.7% 4.5%
Polly et al 2016 89.0 28.7 20.3 e 28.7 [24.5;32.9] 3.8% 5.5%
Sachs et al 2016 107.0 28.2 21.3 | 28.2 [24.2;32.2] 41% 5.5%
Araghi et al 2017 50.0 35.3 16.5 —— 35.3 [30.7;39.9] 3.2% 5.4%
Dengler et al 2017 52.0 32.1 19.9 L 321 [26.7;37.5] 2.3% 5.3%
Kancherla et al 2017 450 374 193 —— 37.4 [31.8;43.0] 2.1% 5.3%
Rappoport et al 2017 32.0 346 194 b 346 [27.9;41.3] 1.5% 5.1%
Vanaclocha etal 2017 27.0 20.0 16.5 — 20.0 [13.8;26.2] 1.7% 5.2%
Darr et al 2018 96.0 28.0 20.2 + 28.0 [24.0;32.0] 4.1% 5.5%
Rainov et al 2018 90.0 164 6.6 b 16.4 [15.0;17.8] 36.1% 5.7%
Fixed effect model 0 22.5 [21.7; 23.3] 100.0% -
Random effects model < 30.7 [25.9; 35.5] --  100.0%

Heterogeneity: 12 = 96%, 12 = 103.3, P < 0.01 ' ' ' ' '
0 20 40 60 80 100
ODI postoperative

Fig. 5. Forrest plot of postoperative Oswestry Disability Index.

Cl - confidence interval; MRAW — untransformed (raw) means; N — number; ODI — Oswestry Disability Index; SD - standard deviation
Obr. 5. Forrestlv plot pooperacniho skére Oswestry Disability Index.

Cl - interval spolehlivosti, MRAW — netransformovany pramer; N — pocet; ODI — Oswestry Disability Index; SD - standardni odchylka
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Weight Weight
Study Total Events Proportion 95% Cl (fixed) (random)
Rainov et al 2018 90 0 — 0.000 [0.000; 0.040] 1.1% 1.1%
Murakami et al 2018 27 6 0.222 [0.086; 0.423] 10.3% 10.3%
Duhon et al 2016 149 8 - 0.054 [0.023;0.103] 16.8% 16.8%
Polly et al 2016 89 3 —0—5— 0.034 [0.007; 0.095] 6.4% 6.4%
Sachs et al 2016 107 5 - 0.047 [0.015; 0.106] 10.6% 10.6%
Darr et al 2018 96 1 i 0.010 [0.000; 0.057] 2.2% 2.2%
Dengler et al 2017 52 1 — 0.019 [0.000; 0.103] 2.2% 2.2%
Nystrom et al 2017 49 2 —=— 0.041 [0.005;0.140] 4.3% 4.3%
Mason et al 2013 55 2 — 0.036 [0.004; 0.125] 4.3% 4.3%
Araghi et al 2017 50 1 ——— 0.020 [0.001; 0.106] 2.2% 2.2%
Rudolf et al 2012 27 2 —— 0.074 [0.009; 0.243] 4.1% 41%
Kancherla et al 2017 45 3 —f—~— 0.067 [0.014;0.183] 6.2% 6.2%
Rappoport et al 2017 32 2 —_— 0.062 [0.008;0.208] 4.2% 4.2%
Kim et al 2013 31 1 — 0.032 [0.001; 0.167] 2.1% 21%
Kube et al 2016 18 0 — 0.000 [0.000;0.185] 1.1% 1.1%
Vanaclocha et al 2017 27 0 —_— 0.000 [0.000;0.128] 1.1% 1.1%
Rajpal et al 2018 24 1 —H— 0.042 [0.001;0.211] 2.1% 2.1%
Bornemann et al 2016 24 0 —_— 0.000 [0.000;0.142] 1.1% 1.1%
Beck et al 2015 20 0 '—i— 0.000 [0.000;0.168] 1.1% 1.1%
Cross et al 2017 19 0 —_ 0.000 [0.000;0.176] 1.1% 1.1%
Cummings et al 2013 18 1 —_— 0.056 [0.001;0.273] 2.1% 21%
Khurana et al 2009 15 0 e 0.000 [0.000;0.218] 1.1% 1.1%
Wise et al 2008 13 0 —_— 0.000 [0.000;0.247] 1.1% 1.1%
Al-khayer et al 2008 9 0 ; 0.000 [0.000; 0.336] 1.1% 1.1%
Ledonio et al 2014 22 2 —t 0.091 [0.011;0.292] 4.0% 4.0%
Ledonio et al 2014 22 2 —_——— 0.091 [0.011;0.292] 4.0% 4.0%
Kibsgard et al 2012 50 0 '—E— 0.000 [0.000;0.071] 1.1% 1.1%
Gaetani et al 2013 12 0 —_—— 0.000 [0.000;0.265] 1.1% 1.1%
Fixed effect model 1192 S 0.052 [0.039; 0.068] 100.0% -
Random effects model > 0.052 [0.039; 0.068] - 100.0%
Heterogeneity: ?=0%,1=0,P=047 ! ' ' ' ' '

-0.1 0 01 02 03 04
Other surgery

Fig. 6. Forrest plot of patients requiring an additional surgical procedure.

Cl - confidence interval

Obr. 6. Forrestuv plot pacientd vyzadujici nasledny chirurgicky vykon.

Cl —interval spolehlivosti

cluded cases of vascular injury, urinary reten-
tion, postoperative ileus, iliac bone fracture
or meralgia paresthetica. Furthermore, RMA
was used to analyze the proportion of pa-
tients requiring an additional surgical proce-
dure following SIJ stabilization. The propor-
tion (95% Cl) of patients requiring a second
operation was 5.19% (3.93-6.83), with low
heterogeneity across studies (Fig. 6).

Discussion

The main goal of surgical management of
SH dysfunction is mechanical immobiliza-
tion of the SlJ via arthrodesis, because path-
ological intra-articular movements may trig-
ger sensory nerve endings within the joint,
which then acts as a pain generator [39].

Various surgical techniques have been de-
scribed in the literature in order to achieve
this goal, however, the efficacy of these pro-
cedures remains controversial within the
neurosurgical and orthopaedic communi-
ties. This is demonstrated by a recent paper
by Bina et al, who have questioned the cred-
ibility of SIJ dysfunction diagnosis, limited
follow-up, as well as the efficacy of SIJ sta-
bilization in achieving arthrodesis, thus lim-
iting SIJ movement [40]. Our study aimed to
analyze the current clinical efficacy of SIJ sta-
bilization by comparing mean preoperative
VAS and ODI scores of patient cohorts pub-
lished within the last 10 years. Furthermore,
surgery-related complications presented
in these studies were collected in order to

quantify the relative morbidity of these
procedures.

Pain severity

All patient cohorts within our study report-
ing VAS scores demonstrated an improve-
ment in pain severity. Mean preoperative and
postoperative VAS values were 7.86 and 3.23,
resp., which shows an improvement of ap-
proximately 4.6 on the VAS scale. The VAS is
the most common tool for recording patient
pain. The advantages include its simple na-
ture and widespread use. The main disadvan-
tage is that the numerical values lack a direct
clinical meaning. This has resulted in the im-
plementation of the minimum clinically im-
portant difference (MCID), as a means of
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determining the threshold of achieving ef-
fective treatment. MCID of VAS for lower back
pain vary within individual studies; mostly
they range around a decrease of 2.0 [41-
45]. Therefore, an improvement of 4.6 in VAS
scores shows a significant decrease in the
pain levels of the patients in our study.

Disability

The most common means of documenting
disability was the ODI, which was preopera-
tively recorded in 15 studies and postoper-
atively in 19 studies. The ODI is a validated
questionnaire targeted towards patients
with lower back pain and remains the most
common tool for documenting disability
in these patients. A recent paper by Copay
et al demonstrated that ODI could serve as
a valid measure of SIJ dysfunction in addi-
tion to degenerative spinal disorders [46].
The preoperative and postoperative values
of ODI were 55.1 and 30.7, resp., which dem-
onstrates postoperative improvement by
approximately 25 points. The MCID for ODI
varies between 8-15 points between indi-
vidual papers [41,42,46]. Nonetheless, a de-
crease by 25 points represents a significant
improvement in disability.

Surgical complications

The extent of surgical morbidity of SIJ stabi-
lization procedures is dependent on several
factors including surgical technique, imag-
ing and guidance tools and the surgeon’s ex-
perience. In our dataset, the total incidence
of complications reported was 7.04%, which
falls into the range of 3.5-21.0% reported by
previous studies [47-49]. The most common
surgical complications were screw malposi-
tion or dislocation (4.32%). The rate of these
complications is expected to decrease in fu-
ture with improvement in imaging and navi-
gation techniques. Wound complications
occurred in 3.87% of cases and included
wound infections or significant postopera-
tive haematomas. In a real world, this num-
ber is most likely higher, due to underreport-
ing of these complications, as they are often
managed in an out-patient manner. Overall,
5.19% of the patients required a second pro-
cedure due to a surgical complication. This
statistics is mostly related to the number
of malpositioned implants, which was the
most common indication for a second sur-
gery. A decrease in the number of malposi-
tioned/dislocated implants will most likely
result in a decrease of the number of pa-
tients requiring additional surgery.

Strengths and weaknesses
of the study
The strengths of our study include a high
number of analyzed studies compared to
similar reviews [9-11]. Furthermore, six of
the studies analyzed are prospective in de-
sign, thus strengthening the validity of our
results. All the studies utilized a similar al-
gorithm in diagnosing SIJ dysfunction and
mostly recorded VAS and ODI as measure-
ments of pain and disability. Each study ad-
dressed the incidence of individual surgical
complication as well as the number of pa-
tients requiring additional surgery.

The weaknesses of our study include
a high heterogeneity of individual studies
in various fields, the most important repre-
sented by different strategies in recording
pain and disability scores. A small number
of studies did not use the VAS and ODI as
means of describing pain and disability and
some studies recorded only the postopera-
tive values of these scales. Furthermore, pain
and disability were assessed in a wide range
of follow-up visits (6-60 months), which may
affect the final value of these scores. Another
weakness is combining studies utilizing an
open as well as a MIS surgical approach. Due
to the fact that both approaches are in es-
sence different, varying surgical and clini-
cal results may be present. Finally, only three
of the analyzed papers had a follow-up of
more than 24 months, thus limiting our in-
terpretation of truly long-term results of
Sl stabilization.

Conclusion

In conclusion, our study collected data
from 27 published studies, which repre-
sents 1,192 surgically treated patients with
SH dysfunction. We demonstrated that pa-
tients diagnosed with SIJ dysfunction, who
did not benefit from conservative therapy,
showed significant improvement in VAS (by
4.6 points) and ODI (by 25 points) scores, fol-
lowing surgical arthrodesis of the SIJ. These
findings suggest that SIJ stabilization is a fea-
sible and effective treatment option for this
group of patients and that it complements
similar reviews performed in the past. Fur-
thermore, the total complication rate in our
study is 7.04%, which is lower than in the ma-
jority of previously published studies. A fur-
ther decrease in surgical complications can
be expected, especially with the improve-
ment of minimally invasive surgical tech-
niques and navigation imaging. Further
prospective randomized studies with long-

term follow-up are necessary in order to sup-
port surgical management of this group of
patients.
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