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Abstract

Background: Persistent low back pain (LBP) after lumbar
spine surgery remains a significant source of patient dissatis-
faction and healthcare burden. While various factors contrib-
ute to postoperative LBP, the sacrailiac (Sl) joint isincreas-
ingly recognized as a common and often underdiagnosed pain
generator, particularly in patients with altered spinal biome-
chanics following lumbar fusion. Sacroailiitis, or inflammation
of the Sl joint, may be overlooked in the preoperative workup,
leading to persistent symptoms despite technically successful
spinal procedures. Addressing Sl joint pathology at the time of
lumbar surgery may offer a more comprehensive and effective
approach to pain management.

Aim of Sudy: To evaluate the surgical results of Sl joint
injections carried out in the same session with lumbar sur-
gery for patients who had lumber pathology with preopera-
tive sacroilietis.

Patients and Methods: Sixty patients with preoperative
sacroiliitis who participated in this study underwent lumbar
spine surgery. Intraoperative Sl joint injection was adminis-
tered with local anesthetic and corticosteroid to all patients.
Visceral pain intensity was assessed with a Visual Analogue
Scale (VAS) pre-, 3, and 6 months after the operation. The
main endpoint measured was percentage improvement in
VAS scores. Other outcomes included patient satisfaction and
correlations of clinical and operative variables with pain im-
provement.

Results: Preoperatively, the mean VAS score was 6.47+
1.44, which significantly decreased (p<0.001) to 3.17+1.71 at
3 months and further to reach 3.70+2.23 at 6 months (p<0.001
when compared to baseling). At 3 months, it was 50.79%, and
at 6 months, it was 36.67%. At 3 months, satisfaction or very
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satisfaction was reported in 63.3% of patients. Early (3-month)
and final (6-month) pain improvement was observed to be
strongly and positively correlated (r=0.730, p<0.001). It was
found that there was a statistically significant negative corre-
lation (r=-0.283; p=0.028) between the number of operated
levels and improvement at 3 months. Sex, age, S1 fixation, or
interbody fusion were not found to be associated with statisti-
cally significant pain improvement.

Conclusion: Intraoperative Sl joint injections offer a
promising, minimally invasive strategy for reducing postop-
erative pain in patients with coexisting sacroiliitis undergoing
lumbar fusion surgery. Pain relief was most pronounced at 3
months, with partial retention of benefit at 6 months. The early
response appears predictive of long-term improvement.

Key Words: Sacroiliitis— Sacroiliac joint injection — Lumbar
spine surgery — Postoper ative pain — VAS— Pa-
tient satisfaction — Intraoperative intervention.

Introduction

SACROILIITISisan inflammation of the sacro-
iliac joint (Sl), that usually causes pain [1]. Lower
back and buttock pain are frequently caused by the
Sl joint [2]. It is considered one of the largest joints
in the human body that connects the bones of the
sacrum to the ilium [3]. Since the symptoms of sac-
roiliitis are similar to those of many other frequent
causes of back pain, diagnosing it can be extremely
challenging [4].

Pain inthe Sl joint and surrounding structures
mayappear as sacral, pelvic, low back, or gluteal
pain in patterns that differ widely [5]. The pain may
be presented as sensations such as clicking pain,
popping, or numbness usually below the beltline
[6]. Low back pain isaprevalent clinical symptom
that affects over 70% of individuals at some point
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in their life[7]. There are different causes of Sl joint
pain ranging from traumatic causes such as mo-
tor vehicle collisions, abrupt rotation, and fallsto
atraumeatic causes such as ankylosing spondylitis,
prior lumbosacral spinal fusion surgery, scoliosis,
arthritis, and infection [8,9].

Lumbar spine surgeries, including decompres-
sion, discectomy, and fusion, are widely performed
to address conditions such as lumbar disc hernia-
tion, spinal stenosis, and spondylolisthesis [10,11].
However, despite surgical correction of the prima-
ry lumbar pathology, some patients continue to ex-
perience residual pain, which may be attributed to
undiagnosed or coexisting Sacroiliitis[12]. In such
cases, Sl joint injections, which involve the admin-
istration of corticosteroids and local anesthetics
into the joint, serve as aminimally invasive inter-
vention to reduce inflammation and alleviate pain
[13].

The purpose of this study isto evaluate the sur-
gical results of Sl joint injections carried out in the
same session with lumbar surgery for patients who
had lumber pathology with preoperative sacroilii-
tis. Evaluation of postoperative pain improvement,
patient satisfaction, and functional enhancement
are the main goals. We hypothesized that know-
ing the effects of this combined intervention could
help pain experts and spine surgeons make better
decisions about future surgical procedures and
therapeutic approaches. This strategy may provide
agood approach to deal with persistent postopera-
tive pain and improve patient outcomes after lum-
bar spine surgery.

Patients and M ethods

The current study is a prospective observational
study that included 60 patients who had sacrailii-
tis associated with lumber pathology which needs
lumber surgeries. The included patients were re-
cruitedfrom the Neurosurgery Department during
the period from February 2024 to September 2024
in Fayoum University Hospitals and Beni-Suef
University Hospital.

Sudy population:

Sixty patients were recruited and underwent
lumbar or lumbosacral surgeries. The participants
were followed-up for six months after surgery for
sacroiliac joint pain.

Inclusion criteria:

In our study we included Patients Ages between

20 and 65 years, diagnosed to have sacroiliitis asso-

ciated with lumber pathology which needs lumber
surgeries after failed medical treatment.Non-trau-

matic causes of spinal fusion. No neurological is-
sues preoperatively.

Exclusion criteria;

We excluded patients with recurrent lumber sur-
geries, Ankylosing spondylitis cases and Uncon-
trolled comorbidities that contraindicate surgery.

Preoper ative assessment:

All patients underwent a comprehensive neu-
rological examination and a thorough medical his-
tory assessment prior to surgery. All patients were
fully examined and investigated with an MRI lum-
bosacral spine and Dynamic lumbosacral X-rays,
to determine that they needed lumber surgery after
failed medical treatment.

Sacroiliac joint provocative tests for sacroil-
iitiswere done for all patients. The FABER test
involves flexion, abduction, and external rotation
of the hip while stabilizing the pelvis by applying
pressure to the anterior superior iliac spine (ASIS).
The distraction test is conducted with the patient
in a supine position, applying simultaneous lateral
pressure to both ASIS; pain localized to the sac-
roiliac region isindicative of possible inflamma-
tion. The compression test is performed with the
patient lying on the affected side, during which
the examiner applies a downward force to theiliac
crest to stress the Sl joint. In Gaenslen’ stest, the
affected leg is alowed to hang off the examination
table while the contralateral hip isflexed toward
the chest and stabilized; pain elicited in the Sl joint
region suggests pathology. The thigh thrust test is
performed by passively flexing the patient’s hip to
90 degrees while stabilizing the contralateral pelvis
through pressure on the opposite ASIS, applying an
axial load through the femur. A diagnosis of sac-
roiliitisis strongly supported when three or more
of these testsincrease pain in the sacroiliac region,
with reported specificity of 78% and sensitivity of
91% [5,14].

Sudy procedure:

All procedures were performed under general
anesthesia. Petients were placed in the prone po-
sition on aradiolucent operating table to facilitate
access to both the lumbar spine and sacroiliac joint.
After doing lumber fixation surgery, patients un-
derwent sacroiliac joint injection intraoperative by
corticosteroids and local anesthetics (14mg of bet-
amethasone + 1.5ml of Bupivacaine 0.25%) in the
same session, by the same surgeon, with the use of
C-arm fluoroscopy:

1- Localization of the Sacroiliac Joint: Under fluor-
oscopic guidance, a 22-gauge spinal needle was
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inserted into the sacroiliac joint using an oblique
approach.

2- Contrast Injection: A small amount of radio-
pague contrast dye (omnipague) was injected to
confirm proper intra-articular placement.

3- Medication Administration: A mixture of corti-
costeroids and local anesthetics (14mg of beta-
methasone + 1.5ml of Bupivacaine 0.25%) was
injected slowly.

4- Needle Removal and Hemostasis: The needle
was withdrawn, and light pressure was applied
to prevent post-procedural bleeding.

Fig. (1): Showing omnipague dye injection in left sacroiliac
joint.

Postoperative follow-up:

All patients were examined for clinical im-
provement and follow-up of sacroiliac joint pain
after 2 weeks then after 3 and 6 months postopera-
tively. Pain severity was assessed using the Visual
Anaog Scale (VAS).

Primary outcomes:
* Improvement of sacroiliac joint pain.

Secondary outcome parameters:
* Improvement of back pain.

¢ Improvement of associated sciatica of lower
limbs.

* Patient satisfaction after the procedure.

Ethical consideration:

Ethical approval for this study was obtained
from the Faculty of Medicine Ethics Commit-
tee at Fayoum University (approval number RH-
DIRB30012022001). Informed consent was ob-
tained from all the included patients. The privacy
of all participants and the confidentiality of their
data were strictly maintained throughout the study.
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The study results were collected, tabulated, and
analyzed statistically for purely scientific purposes.

Satistical analysis:

The research data was carefully collected and
organized for easy analysis. It was entered twice
into Microsoft Access to ensure accuracy. Data
analysis was then conducted using SPSS version
22 on aWindows 7 system. The analysisinclud-
ed basic descriptive statistics. For qualitative data,
we used frequencies and percentages. For quanti-
tative data that met the assumptions for parametric
tests, we calculated the mean as the average and
the standard deviation (SD) to measure how spread
out the datawas. Thisversion aims to be clearer
and more concise while maintaining the original
meaning.

Results

A total of 60 patients were included in the study.
Asshown in Table (1), the mgjority of the partici-
pants were female (80%), while males constituted
20% of the sample. The mean age of the studied
group was 48.67+12.57 years.

Table (1): Distribution of the Studied group regarding their
general characteristics (n=60).

Category N %
Sex Femae 48 80

Male 12 20
Age Mean + SD 48.67+12.57

Regarding operative characteristics Table (2),
S1 fixation was performed in 63.3% of patients,
while 36.7% did not undergo S1 fixation. Interbody
fusion was not performed in 73.3% of the cases,
while it was done in 26.7%. In terms of the number
of operated levels, 53.3% of the patients had two
levelsinvolved, 30% had three levels, 6.7% had
four levels, and 10% had five levels.

Table (2): Distribution of the Studied group regarding S1 fixa-
tion, Interbody fusion, and number of levels (n=60).

Items Category N %
S1 fixation No 22 36.7
Yes 38 63.3
Interbody fusion No 44 73.3
Yes 16 26.7
No. of levels 2 32 53.3
3 18 30.0
4 4 6.7
5 6 10.0
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As presented in Table (3) and illustrated in
Fig. (2), theVisual Analog Scale (VAS) scores
showed a statistically significant reduction across
al timeintervals. The mean preoperative VAS
score was 6.47+1.44, which significantly decreased
to 3.17+£1.71 at three months postoperatively, and
slightly increased to 3.70+2.23 at six months. The
Friedman test revealed that these differences were
statistically significant (p<0.001). Pairwise com-
parisons indicated a significant reduction from pre-
operative to 3 months (p;<0.001), aslight but signif-
icant increase between 3 and 6 months (p>=0.024),
and a maintained significant decrease from preop-
erative to 6 months (p3<0.001).

Table (3): Relation between pre-VAS, Post-VAS 3 months,
post-VAS 6 months (n=60).

Mean + SD
] Test p-value
Median (IQR)
Pre-VAS 6.47+1.44 62.772 <0.001* py<0.001*
7(57) p2=0.024*
p3<0.001*

Post-VAS3 3.17+1.71

months 3(2-5)

Post-VAS6 3.7+2.23

months 3.5(2-6)

Friedman test.

pl: Pre-operative versus 3 month post-operative.

p2: 3 month post-operative versus 6 month post-operative.
p3: Pre-operative versus 6 month post-operative.

VAS score
LN
s \\ 35
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3

Pre-operative Post-operative Post-operative
3 month 6 month

Series 1

Fig. (2): Line graph illustrating VAS score at different intervals.

Table (4) and Fig. (3) summarize the percent-
age improvement in VAS scores. The median per-
centage improvement at three months was 50.79%
(IQR: 28.57—71.42), while the median final im-
provement at six months was 36.67% (IQR: 16.67—
62.5), suggesting atrend toward a partial 1oss of
early pain relief over time.

Table (4): Percent of improvement at 3 months and final percent
of improvement.

Category Median (IQR)

3 months percent of improvement 50.79 (28.57-71.42)

Final percent of improvement 36.67 (16.67-62.5)

100

50

° 1

o4 I
®24

-100 -

Three month percent
of improvement

Final month percent
of improvement

Fig. (3): Box blot illustrating percent of change at different
intervals.

No statistically significant associations were
found between sex, Sl fixation, or interbody fu-
sion and either the 3-month or 6-month percent im-
provement in VAS scores (p>0.05 for all compari-
sons, Table (5). For example, the median 3-month
improvement was 44.4% in females versus 63.33%
in males (p=0.882), and the median 6-month im-
provement was 36.67% and 51.67%, respective-
ly (p=0.911). Similarly, no significant differences
were observed for Sl fixation or interbody fusion
groups.



Amr F. Gomaa, €t al.

1397

Table (5): Relation between percent of improvement and different parameters.

3 month percent of

Thefina percent of

Item improvement Test p-value improvement Test  p-vaue
Median (IQR) Median (IQR)
Sex Femae 44.4(31.25-73.21) -0.148 0.882 36.67(20.83-58.57) 0111 0.911
Male 63.33 (28.57-66.67) 51.67 (0-85.71)
Sifixation No 57.14 (40-85.71) -1.137  0.255  28.57 (20-40) -1.015 0.310
Yes 44.44 (20-71.42) 42.85 (0-83.33)
Interbody ~ No 44.44 (37.5-75) -0.871 0384  33.33(20-60) -0.637 0.524
fusion Yes 61.90 (8.33-69.05) 50 (0-91.67)

Patient satisfaction outcomes are shown in Ta-
ble (6) and Fig. (4). At three months postoperative-
ly, 50% of patients reported being satisfied, while
13.3% were very satisfied. Neutral responses were
reported by 20% of patients. Conversely, 10% of
the participants were very unsatisfied and 6.7%
were unsatisfied.

Patient satisfaction at 3 month post-operative
13.3% 10%

6.7%

50%
Very unsatisfied Satisfied
B Unsdtisfied B Very stisfied
Neutral

Fig. (4): Pie graph illustrating patient satisfaction of the stud-
ied group.

Correlation analysis presented in Table (6) and
visualized in Figs. (5,6) demonstrated a strong pos-
itive correlation between the 3-month and final per-
centage improvements (r=0.730,p<0.001), suggest-
ing that early postoperative pain relief is predictive
of longer-term outcomes. There was also a statisti-
cally significant negative correlation between the
number of operated levels and the 3-month percent
improvement (r=—0.283, p=0.028), indicating that
patients undergoing multilevel procedures tended
to have alesser degree of early improvement. No
significant correlations were found between age
and improvement at either time point.

Table (6): Correlation between the percent of improvement and
different parameters.

3 months percent  The final percent

Items Items . -
of improvement  of improvement
3 months r - 0.730
percent of p-value - <0.001*
change
Age r -0.010 -0.102
p-value 0.937 0.440
No of levels r -0.283 -0.089
p-value 0.028* 0.498

Spearman correlation:

Thistableillustrates that there is a significant
positive correlation between the 3-month percent
of improvement and the final percent of improve-
ment, and there is a significant negative correlation
between the 3-month percent of improvement and
the number of levels.
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Final percent of improvement

Fig. (5): Scatter diagram illustrating the positive correlation be-
tween the 3-month percent of improvement and the
final percent of improvement.
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Fig. (6): Scatter diagram illustrating the negative correlation
between the 3-months percent of improvement and
no. of levels.

Discussion

Hence, the objective of this study wasto eval-
uate the effectiveness of intraoperative Sl joint in-
jection with corticosteroids and local anesthetics,
performed in conjunction with surgical treatment
of lumbar pathology and sacrailiitis. Our results
present a statistically significant decrease in the
level of sacroiliac joint pain after the operation, as
evidenced by adecreasein VAS scoresin 3 and
6 months from the operation and a good level of
patient satisfaction. Our data of asignificant reduc-
tion in VAS scores also corresponds to previous
literature about the efficacy of Sl joint injections.
An example of such a prospective observational
study is reported by Ab Aziz et al.[13], where mean
VAS decreased from 5.85 at baseline to 3.00 at six
months after injection of a combination of triam-
cinolone and ropivacaine. Also found that Sl joint
injections with anesthetic and corticosteroid did
provide significant pain relief, as 58.8 percent of
patients had a pain score reduction of >2 points at 2
to 4 weeks and sustained improvement at 6 months
[15].

The improvement observed in Sl joint pain
aligns with the literature, which shows evidence of
improvements with targeted Sl joint interventions.
In a comprehensive review, Cohen [16] demon-
strates that Sl joint pain is a challenging condition
affecting 15% to 25% of patients with axial low
back pain, and intraarticular corticosteroid injec-
tions relieve the condition in a selected portion of
patients.

Only trandlational and rotational motions are
possible in the joint motion. The average rotation
is between 1° and 12°, and translation is from 3
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to 16mm. These characteristics make the SIJ more
susceptible to axial compression and rotational
stresses than the lumbar portion of the spine[17].

The results show that pain improved by a me-
dian of 50.79% at 3 months, but this improvement
dropped to 36.67% at 6 months. Thisdeclineis
partly due to the temporary anti-inflammatory ef-
fect of corticosteroids. These findings highlight that
relying on injections alone may not provide lasting
relief, and that combining them with structural in-
terventions, such as lumbar decompression or sta-
bilization, may be necessary for long-term benefits.
In our analysis, we did not find any significant as-
sociations between sex, Sl fixation, interbody fu-
sion, and the percentage of clinical improvement.
Thisreveds that the outcome of Sl joint injections
may be more closely correlated with preinjection
symptom duration and diagnostic accuracy rather
than the surgical technique aone. Reports on SIJP
after fusion range widely, mainly because of differ-
encesin their diagnostic criteria, the imaging used
and how long patients were followed-up [18,19].
The incidence of SIJPin Colo et al. [20] found to
be 52.6%, which surpasses most similar studiesin
the literature but is at the upper range of today’s
research [21]. Because the sacroiliac joint is put
under greater pressure following complete fusion
involving the sacrum, this may cause the elevated
rate of sacroiliac joint disease symptoms observed.
A number of studies prove that alumbosacral fu-
sion is often linked to wear and tear in the sacro-
iliac joint. Ha et al. [22] discovered that the preva-
lence of degeneration in the sacroiliac joint is much
higher among patients who have undergone fusion
(75%) than among controls who did not have sur-
gery (38.2%). A noticeable difference was seen
when comparing fusion to S1 and fusion to L5. All
S1 patients suffered degenerative changes, where-
asfusion to L5 resulted in degenerative changes
in only 64% of the cases. Thisindicates that the
SlJ suffers a greater biomechanical 1oad when S1
isinvolved, mainly due to interrupted motion and
different load flow.

Results of a systematic review and meta-anal -
ysis by Ruffilli et al. [23] also support this finding
by indicating that patient selection and accurate di-
agnosis are most important in the performance of
Sl joint injections. The number of operated levels
showed a significant inverse correlation with the
3-month percentage of improvement, which may
be related to the additive biomechanical load on the
sacroiliac region in multilevel surgeries. Accord-
ing to lvanov et al. [24], lumbar fusion resultsin
increased motion and stressin the Sl joint and may
promote postoperative pain.
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Though 80% of the cohort were female (con-
sistent with the known higher prevalence of sacro-
iliitisin women), no significant gender differences
in outcomes were found. Thisis also in accordance
with prior studies that have shown that despite gen-
der having an effect on disease incidence, it doesn’t
necessarily affect response to treatment. This cor-
roborates objective findings of pain reduction, as
there were more than 60% of patients who were
satisfied or very satisfied 3 months post-operation.
However, only 16.7 percent reported dissatisfac-
tion perhaps due to expectations, comorbidities, or
multifactorial pain sources which the intervention
did not address.

The significant positive correlation between
early and final improvement percentages suggests
that the early postoperative response could serve as
apredictor of sustained benefit. This finding could
be clinically relevant when determining the need
for additional interventions or extended follow-up.

Limitations;

This study has several limitations: Thisisasin-
gle-center study with a small sample size (n=60)
and thereby some limitations in the ability to char-
acterize the population’s generalizability of the re-
sults. These findings were validated in future ran-
domized controlled trials with larger cohorts and
longer follow-up periods.

Conclusion:

Intrapperative sacroiliac joint injection is a safe
and effective addition to lumbar spine surgery for
patients with coexisting sacrailiitis. It gives excel-
lent short-term to mid-term pain relief with high
patient satisfaction. However, its effectiveness may
decrease with time or be diminished by the degree
of spinal fusion.
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