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ABSTRACT

Objectives: Sacroiliac (SI) joint dysfunction usually relates to SI joint pain that results from unusual patterns of motion within the joint,
whether excessive or insufficient. SI joint pain is a frequent reason for axial back pain, which is suffered by around 30% of the population. This
retrospective study intends to examine the safety and efficiency of minimally invasive (MI) SI joint fusion that employs triangular implants for
individuals where conservative management has not succeeded. Methods: An observational study with eight patients on whom one surgeon
performed ten consecutive SI joint fusion operations; all patients have completed their 12-month review. The study has examined medical
records for demographic details, perioperative data, pain scores, satisfaction levels, safety procedures, complications, and fusion rates 1 year
after the operation. Results: At the time of surgery, the patients had a mean age of 37.87 years (ranging from 17 to 58). All but one patient
were female. Between 2016 and 2019, 10 SI joints in these eight patients underwent fusion. Four patients had left side fusion, two had right
side fusion, and two had bilateral SI joint fusion. Pain scores were reduced considerably, with a mean drop of 6. On the 12-month follow-up,
with only one joint had not undergone satisfactory fusion. Conclusions: This study demonstrated that MISI joint fusion employing triangular
implants is both safe and effective for treating this particular cohort of patients.
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INTRODUCTION accuracy can be achieved by taking a detailed history, full

Lower back pain (LBP) s experienced by approximately 90% physical examination, radiology, and diagnostic injections.!®!

of adults during their lifetime. It is one of the most frequently ~ Nerve root ablation has been used to treat SI joint pain without
cited reasons for visiting a physician in the USA.['2 LBP surgery and returned promising results, although these have

has a huge effect on the economy, caused losses in 2005  generally been temporary.” Radiofrequency ablation is the only
approximated at $85 billion.” treatment for which any good evidence is present supporting

the treatment of SI joint pain with nonsurgical techniques.!”
LBP can be caused by facet arthritis, muscle strains/injuries,

disc herniation, sacroiliac (SI) dysfunction, and scoliosis; in
addition, hip conditions can often present with LBP.[Y Thus,
treating LBP successfully requires the identification of the
source of the pain, which can be highly challenging because

Many approaches have been described for SI joint fusion.'!
The most commonly used approaches are open using the
Smith-Petersen approach,!'? with plate and screws, and
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Recent research has reported that between 15% and 30% of E-mail: mohrejo@kfshrc. edu.sa

patients suffering from LBP exhibited SI joint difficulties.™ In
addition, around 75% of patients who had undergone lumbar
fusion went on to experience a high level of degeneration in SI
joints on examination 5 years postoperatively.>”) Diagnostic
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minimally invasive (MI) approaches under fluoroscopy
guidance. There are, however, many drawbacks to open SI
joint fusion, including long recovery time/hospital stays,
high levels of nonunion, disappointing long-term outcomes,
intraoperative blood losses, and poor patient satisfaction
ratings.!"”! Furthermore, open surgery demands a substantial
incision, autograft bone harvest, and patients cannot bear
weight on the joint for a considerable time after surgery.['¥

In recent times, MISI joint fusion has become popular, and
the results are highly promising.['>'®! Nevertheless, MISI
joint fusion does carry the risks of complications and adverse
outcomes.

Based on a multicenter, prospective randomized controlled
trial, MISI fusion provided improvements in pain, disability,
and quality of life compared to nonsurgical management.['”? As
well, MISI joint fusion had more favorable clinical outcomes
compared to conventional open surgical SI joint arthrodesis.['”

However, up to our knowledge, studies reporting the
complications are scarce. Hence, this study intends to explore
patients’ satisfaction, surgical outcomes, and complications of
MISI joint fusion for degenerative sacroiliitis using triangular,
porous titanium plasma spray-coated implants.

SUBJECTS AND METHODS

Study subject and data used

This observational study reports the results of 10 consecutive
joint fusion operations for patients operated on by a single
surgeon (AMR). Medical records underwent review to look
at demographic data, perioperative data, pain scores, safety
procedures, complications, level of fusion, and patient
satisfaction levels, both 1 year and 5 years after the surgery.
While the level of pain was assessed using a 0—-10 Visual
Analog Scale (VAS), satisfaction was evaluated using a binary
manner by questioning the patients if they would have the same
surgery again for the same result.['”]

Three physicians (OAM, NUK, and SUR) undertook a review
of medical records for every patient attending the spinal
clinic at the King Faisal Specialist Hospital and Research
Center (KFSH and RC) between January 1, 2010 and
December 2015. All patients for whom there was a follow-up of

at least 5 years were added to the review. No loss in follow-up
was encountered.

Diagnostic test and inclusion criteria

Patients attended the clinic suffering SI joint pain alongside
the complaints of LBP spreading into the back of their
thighs. Pain in the buttocks and groin were also mentioned.
Patient history, clinical examination, and diagnostic
injections were used to diagnose the patients with either
ST joint disruption or degenerative sacroiliitis. Every
patient underwent a full clinical and physical examination
to find the primary cause of pain in the most accurate
possible manner, given the complexity of their pain issues.
Diagnoses were guided by the findings of positive results
with three or more maneuvers during provocative physical
examination such as distraction, thigh thrust, compression,
flexion-abduction-external rotation test, and Gaenslen
tests. For the assessment of pathology of the lumbar pelvic
hip complex, physicians employed diagnostic imaging
techniques (computed tomography [CT] scan). Magnetic
resonance imaging, however, was used in cases with the
symptoms of degenerative disc diseases.

Patients underwent image-guided diagnostic injection of
the SI joints under local anesthetic to confirm the diagnosis
when there was an agreement between the outcomes of
clinical investigation, physical examination, and imaging.
If pain reduced by 50% straight off the local anesthetic
administration, this indicated that the SI joint was the source of
pain. The patient is eligible then to undergo MISI joint fusion.
Three triangular titanium implants, coated with porous plasma,
are placed across SI joint for the stabilization and fusion of the
joint with no requirement for a supporting bone graft.

Operative technique

MISI joint fusion takes place using general endotracheal
anesthesia, the patient is placed prone on a Jackson table.
Fluoroscopy is used to obtain inlet, outlets, and lateral sacral
views visualizing S1 foramen, anterior/posterior sacral lines,
and sacral ala line and incision of between 3 cm and 5 cm is
performed above the lateral buttock. Blunt dissection of the
gluteal fascia takes place, with the gluteus maximus being
split down to the ilium’s outer table in line with its direction.

Figure 1: (a) The implant is placed in the target location of arthrodesis, employing a pin-guide system. (b) Final anteroposterior and (c) lateral views

of the implants in the desired location. All are fluoroscopic images
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Under the control of fluoroscopy, a guidewire is run through
the ilium above the SI joint into the superior, lateral, or inferior
sacrum to the S1 foramen according to how many implants
are to be inserted and the surgeon’s choice [Figure 1]. Implant
length is determined, employing a depth gauge. The guidewire
is used to pass through a soft-tissue protector, and the bone is
decorticated, employing a broach or hand drill. The implant
is placed in the target location of arthrodesis, employing a
pin-guide system. The majority of patients are given two or
three implants for the stabilization of the SI joint, followed by
closure of the tissue layers. The surgery and follow-up were
undertaken by one surgeon (AMR).

Postoperative instructions

Patients are given instructions not to weight-bear using a
walker initially for 3 weeks, followed by 4 weeks employing
toe touch ambulation. Weight-bearing exercises are increased
in line with patient tolerance until full weight-bearing walking
occurs.

Statistical analysis

Statistical analysis was conducted using the Statistical Package
for the Social Sciences software (IBM Corp. Released 2013.
IBM SPSS Statistics for Mac, Version 22.0. Armonk, IBM
Corp, NY). The quantitative data were described employing
the descriptive measures, for example, standard deviation and
arithmetic mean. With the categorical variables, descriptive
statistics underwent summary as percentages and frequencies.

RESsuLTS

At the time of surgery, the mean patient age was
36.0 + 17.6 years (ranging from 18 to 58). One patient was
male, with seven females [Table 1]. In total, eight patients had
10 SI joints fused between 2010 and 2015: Four underwent
left side fusion, two underwent right side fusion, and two
underwent bilateral SI joint fusion.

Numerical Rating Scale was employed to find a mean
preoperative pain score, which was 7.8 + 0.8. Pain improvement
was found on the 6-8-week follow-up consultation, with
symptoms continuing to be relieved on both 3- and 6-month
follow-ups. The improvement continued at the 1-year follow-up,
with the mean pain score dropping by — 6.0-1.8 + 1.0.

For all patients except one, clinically significant improvements
took place (defined as a rise above the baseline of 2+ points).2”
On a 5-year follow-up, 90% of the patients were satisfied
and would be happy to undergo similar surgery for the same
outcome. Patient follow-up was conducted with radiographs
at 3 and 6 months; the level of fusion was examined using CT
scanning at 12 months. Only one patient had not experienced
acceptable solid fusion in the SI joint.

No intraoperative complications occurred, and every
patient experienced satisfactory wound healing without
complication. A single patient experienced trochanteric
bursitis, which underwent successful treatment with
medication and physical therapy, with another developing

Table 1: Demographic variables of the sample included

Variable Categories n (%)

Gender Female 7 (87.5)
Male 1(12.5)

Age* Mean+SD (range) 36.0+17.6 (18-58)

Follow-up Mean+SD 6.0£1.0

Side Right 2(20.0)
Left 4 (40.0)
Bilateral** 4 (40.0)

*Age at the time of surgery, **Number of the joints. SD: Standard
deviation

Table 2: Patients’ satisfaction, outcomes, and
complications

Variable Categories n (%)
Fusion Yes 9 (90)
Preoperative pain score Mean+SD 7.8+0.8
Postoperative pain score® Mean+SD 1.8+1.0
Complications Yes 4 (40.0)
Type of complications Sensory loss 1(25.0)

Trochanteric bursitis 1(25.0)

Facet joint pain 2 (50.0)

*VAS at 12-month postoperatively. SD: Standard deviation, VAS: Visual
Analog Scale

sensory loss in the sole of his foot on the side of the operation.
On postoperative follow-up, two patients suffering from LBP
caused by degenerative disc disease were still experiencing
this pain, but there were significant improvements in the SI
joint pain [Table 2].

DiscussioN

For the relief of SI joint pain, SI joint fusion is most frequently
addressed at present by using MISI joint fusion surgery.
MISI joint fusion has the advantage of only requiring a
minimal incision, having a short surgery time, low levels
of blood loss, and shorter immobilization period. While at
present, MISI joint fusion is the most preferred procedure
for SI joint fusion, it is not uncommon for perioperative and
postoperative complications to arise. There is little research
available regarding patient satisfaction levels/postoperative
complications following this type of the surgery.

The procedural complication rate of 11.11% was found by Shamrock
et al.; the most frequent problems were hematomas, trochanteric
bursitis, and wound infection; 3% of patients experienced
device-related difficulties, the most frequent being impingement on
the nerve root.?'! Wound infection was reported by Heiney ez al. as
the most frequent problem followed by nerve root impingement.
In the current study, there were no complications with wounds.
However, two patients experienced pain in the facet joint, this
occurred with the study of Sachs and Capobianco who found 20%
of patients experienced this type of pain, which may be explainable
by the presence of degenerative spinal disc disease and the fact that
patients undergoing surgery tend to be in a higher age bracket.!'”
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In terms of the safety of percutaneous MISI joint fusion,
efficient intraoperative imaging is essential in preventing
complications arising from the procedure, such as poor
positioning of implants or irritation of the nerve root.?' It is
crucial to place the implants probably that preoperative CT
scans and intra-operative fluoroscopic views (inlet, outlet,
lateral, and oblique) are carefully evaluated. Implants have
to pass over the SI joint without breaching the SI osseous
envelope to avoid iatrogenic nerve injury.?"

The literature reports high levels of patient satisfaction
postoperatively. Rudolf et al. observed in a study over 5 years
the outcomes from this type of surgery, both clinically and
radiographically, illustrating that VAS pain scores fell from 83 to
24 after this type of surgery.’” In addition, they found that 80%
of patients experienced significant clinical benefits after 1 year,
which was still the case after 5 years."”! Sachs and Capobianco
found similar results, with a study of 40 patients demonstrating
that pain scores improved on average by 78 points after 1 year.!'”!
Rudolf examined 50 patient histories, reporting that pain/functional
scores improved significantly no matter what the patient’s lumbar
spinal fusion history was.**! The findings of the current study
consensus with those of the studies mentioned above, with VAS
scores improving by six points. All patients involved, expressed
satisfaction with the results of surgery, with 90% stating that they
would be happy to undergo the same operation if they experienced
the same problem. However, the majority of patients in the study
cohort are younger than those in other studies, and the better quality
of bone in these patients might have contributed to the excellent
outcomes from surgery and better pain control.

A limitation of this study is that the sample cohort is relatively
small; nevertheless, the findings showed great promise.
While every patient who experienced SI fusion was included,
retrospective studies are open to selection bias that could affect
the results. Although we selected a sample cohort with extensive
follow-up data, the study was conducted in just one center,
which affects results” generalizability. Furthermore, one of the
main limitations is not using a validated method to measure the
satisfaction. This could affect the findings significantly. Hence,
our recommendations should be taken into consideration with the
aforementioned limitations and take into account similar studies
in the literature. Despite these limitations, our study could be
interpreted as an eye-opener on Sl joint fusion using MI techniques
in Saudi Arabia. Further studies taking into consideration these
limitations and involving control groups would be of great value.

CONCLUSIONS

If conservative measures are not successful, then SI fusion
using MI techniques is a relatively safe and highly efficient
alternative treatment for properly chosen patients. More
high-quality research covering a longer time period and with
larger sample size is recommended.
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