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a b s t r a c t 

Background: Sacroiliac joint dysfunction (SJD) is a known cause of lower back pain. SJD might be due to hyper- 

mobility in the Sacroiliac joint (SIJ) in patients with Ehlers Danlos Syndrome (EDS). Stabilization of the SIJ can 

be a highly successful treatment for lower back pain. No previous literature about EDS and SIJ fusion is available. 

The purpose of this study was to assess our mid-term results of SIJ fusion surgery in EDS patients suffering from 

SIJ dysfunction. 

Methods: A case series of patients who underwent SIJ fusion for SIJ dysfunction due to EDS between January 

2012 and December 2018 were analyzed in retrospect. Patients underwent surgery and the SIJ was stabilized 

with triangular implants bridging the joint. Pain and functional outcomes were assessed in nine agree/disagree 

questions and a satisfaction performance scale. Clinical data has been extracted from the patient files and in 

addition, we reassessed the position of the implants on the CT scans. 

Results: A total of 16 patients with EDS completed the questionnaire and were available for analysis. The mean 

satisfaction score is 78.1 out of 100 and seven patients reported a 100% satisfaction score. 

Conclusion: SIJ fusion is a safe and useful procedure to reduce pain and function levels in EDS patients with lower 

back pain due to SIJ dysfunction. 
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ntroduction 

Sacroiliac joint (SIJ) fusion can be a highly successful treatment for

ower back pain due to sacroiliac joint dysfunction [ 1 , 2 ]. When patients

o not sufficiently respond to conservative treatment including anal-

esics, physiotherapy and corticosteroid injections, fusion can be con-

idered for permanent stabilization of the SIJ [3] . 

The sacroiliac joint is responsible for energy and force transfers from

he pelvis to the spine. A combination of balanced ligamentous com-

ression and articular congruity is required for a proper function [3] .

isbalance in these components results in pathological motion poten-

ially causing pain and disability [ 4 , 5 ]. The diagnosis is mostly based

n clinical findings as blood work and imaging often show no signifi-

ant pathological abnormalities. When SIJ dysfunction is suspected an

ntra-articular injection of the SIJ can be used to confirm the diagnosis

 6 , 7 ] 

With fusion of the sacrum and ilium the SIJ is stabilized to facilitate

ffective load transfer across the joint. By reducing micro-movement

IJ fusion is hypothesized to effectively treat SIJ mediated lower back

ain [ 4 , 6 ]. This concept has been proven as recent randomized clinical
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rials showed SIJ fusion to be a successful and safe treatment in SIJ

ysfunction [ 6 , 8 ]. 

Pregnancy, trauma, rheumatoid (sacroiliitis) and arthritis are often

eported as causes of SIJ dysfunction and pain. Another lesser-known

tiology for disbalance and subsequent pain of the SIJ due to hypermo-

ility is Ehlers Danlos Syndrome (EDS) [9] . EDS constitutes a group of

nherited disorders of connective tissue characterized by, among other

hings, joint and ligament hypermobility [10] . Hypermobility of the lig-

ments around the SIJ potentially destabilize the SIJ, inducing increased

nd thereby pathologic movement of the joint causing pain [11] . 

EDS may be diagnosed clinically or via molecular genetic testing

12] . The clinical diagnosis is based on several criteria such as atrophic

carring, skin hyperextensibility and generalized joint hypermobility.

or this hypermobility the Beighton Criteria scale is used, which is a

idely accepted grading system for the objective semi-quantification of

oint hypermobility [13] . The joint and tissue hypermobility can lead to

oint dislocations, early arthritis, fatigue and joint pain. The incidence

f Ehlers-Danlos syndrome is best estimated to be roughly between 1 in

500-5000 [14] . 

The purpose of the current study was to assess mid-term results of

IJ fusion surgery in EDS patients suffering from SIJ dysfunction. 
eptember 2021 
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Fig. 1. a: Inlet radiological view of iFuse implants; 1b: lateral view of iFuse 

implants. 
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atients and methods 

tudy population 

This study evaluated a continuous case series of patients who un-

erwent SIJ fusion for SIJ dysfunction due to EDS at our institution

etween January 2012 and December 2018. All patients with EDS who

nderwent SIJ fusion for SIJ dysfunction were selected and asked to par-

icipate in the study. Not included were selected patients that refused to

articipate or did not finish the questionnaires. As this was a retrospec-

ive study and did not alter the treatment of patients nor their outcomes,

thical approval was waived by the Institutional Review Board, approval

as obtained from the METC. Patient participation was entirely volun-

ary, with explanation and consent obtained by written informed con-

ent. After providing the written consent a questionnaire was completed.

e retrieved the medical history of all included patients from the pa-

ient files. 

urgical intervention 

The procedures were performed under general anesthesia with the

atients in a prone position. The patients were prepped in the usual

terile fashion and IV antibiotics were given before incision. An incision

f approximately 4 cm was made and guide wires were placed under

uoroscopic control, passing through the ilium, crossing the SIJ into

he sacrum. 

The implants used for this study were triangular shaped titanium

IJ fusion devices (iFuse Implant System®, SI-BONE, Inc., San Jose, CA,

SA). The implant is coated with a porous titanium plasma spray. The

oating allows biological fixation of bone and has been used and proven

ffective in total joint prostheses over the last decades. The implants

re available in sizes ranging from 4-7mm in diameter and 30-70 mm

n length. 

Triangular channels were created using the implant broach. The im-

lant was then inserted and tapped into position. Two or three implants

ere placed to the proper depth under radiological control (inlet, outlet

nd lateral view) [ Fig. 1 a & b]. The implant positions were re-checked

nder radiologic control. The incision was then irrigated and the tissue

ayers were sequentially closed. 

ollow up 

All patients were observed overnight for pain control and neurologi-

al observation. On the first postoperative day, a CT scan was performed

o assess the position of the implants. Mobilization started the first post-

perative day, initially with crutches. Full weight-bearing was allowed

hen possible. A physiotherapist was consulted for individualized phys-

cal therapy. 

After 6-8 weeks patients returned to the clinic for regular follow-up.

or this analysis, all patients were asked to complete a questionnaire

17] . Pain and functional outcomes were assessed in nine agree/disagree

strongly agree, agree, neutral, disagree and strongly disagree) questions

nd a satisfaction performance scale (NRS, 0-100) ( Fig. 2 ). 

Clinical data has been extracted from the patient files and in addition

e reassessed the position of the implants on the CT scans. 

esults 

tudy cohort 

All patients operated in the evaluated period were asked to complete

 questionnaire. A response rate of the patients questionnaire was 73%.

n this group, a total of 16 patients were known with EDS and were

vailable for analysis ( Table 1 ). 

All included patients were female. The median age at the time of

urgery was 46 years - interquartile range (IQR) 16.5 - ranging from 19
2 
o 60 years. The mean BMI was 23.3 [SD 5.95]. Prior to the operative

rocedure, a diagnostic SIJ block using lidocaine was done in 15 of the

6 patients. In all these 15 patients, the block yielded significant short

ime pain relief. 

Duration of surgery of the unilateral procedure ranged between 13

nd 30 minutes with a mean of 20 [SD 5.3] minutes. In four cases the

peration was performed bilaterally during the same procedure (case 7,

, 12 and 16). The mean duration of surgery in these bilateral procedures

as 45 minutes [range 32-65, SD 14.2]. 

Two patients underwent revision surgery. In one patient (case 1), an

mplant caused nerve impingement due to malpositioning. The implant

as withdrawn several millimeters in additional corrective surgery. Af-

er this procedure the neurological complaints diminished. 

Another patient (case 8) experienced no pain relief after the first

urgery despite adequate positioning of the two implants. It was our
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Fig. 2. Questionnaire. 

Table 1 

Clinical evaluation of the patients. 

Case Side Age at 

time of 

surgery 

Gender ASA- 

clasification 

BMI Smoking Duration 

of com- 

plaints 

Block ∗ Number 

of im- 

plants 

Size of 

im- 

plants 

(mm) 

Size of 

im- 

plants 

(mm) 

Size of 

im- 

plants 

(mm) 

Duration 

of surgery 

(min) 

Revision 

1 left 36.8 F 2 31.6 - - 1 3 60 45 40 30 1 

2 left 60.0 F 2 17.6 No > 5y 1 2 55 40 24 

3 left 56.0 F 3 20.76 - - 1 2 55 40 14 

right 56.4 20.76 2 50 40 22 

4 left 46.0 F 2 20.1 Yes > 5y 1 2 55 40 27 

right 44.5 20.1 2 50 40 24 

5 left 39.6 F 3 34.9 - - 1 2 60 40 21 

right 39.1 34.9 2 55 40 15 

6 left 34.9 F 2 26.0 No - 1 2 50 40 30 

right 35.7 26.0 2 60 45 23 

7 left 53.8 F 3 28.0 No - 1 2 60 40 41 

right 53.8 28.0 2 60 40 41 

8 left 51.9 F 2 20.7 No - 1 2 66 45 32 1 

right 51.9 20.7 2 55 45 32 

9 left 53.6 F 2 18.7 Yes - 0 2 60 40 13 

right 54.1 18.7 2 55 45 19 

10 left 19.9 F 3 18.0 - > 5y 1 2 55 35 15 

right 20.5 18.0 2 50 35 26 

11 left 44.3 F 2 22.0 No > 5y 1 2 60 40 16 

right 43.9 22.0 2 60 40 22 

12 left 50.8 F 3 24.9 - - 1 2 55 40 65 

right 50.8 24.9 2 50 40 65 

13 left 52.3 F 3 28.4 Yes - 1 2 55 40 20 

right 51.9 28.4 2 55 40 15 

14 left 36.8 F 2 21.2 - > 5y 1 2 50 40 24 

right 37.4 21.2 2 60 45 21 

15 left 47.4 F 3 26.3 No > 5y 1 2 50 40 14 

right 47.7 26.3 2 50 40 15 

16 left 36.2 F 3 15.2 No - 1 2 60 40 40 

right 36.2 15.2 2 60 40 40 

∗ 0 = not performed; 1 = good result on block; 2 = no result on block. 
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Fig. 3. Satisfaction score. 

p  

b

elieve the complaints were the result of persistent instability possibly

ue to a lack of total implant surface area (ISA) over the SIJ. Therefore

 few months later a third implant was placed providing added stability

hich resulted in an excellent outcome. 

atient follow up 

The mean time between surgery and completion of the question-

aire was 36 months (range 16 – 74 months). 100% satisfaction was

eported in seven patients. The mean satisfaction score is 78.1 out of 100

 Table 2 ). Only three patients score their satisfaction below 50 ( Fig. 3 ).

s we analyze the agree/disagree questions we see that these three pa-

ients score worse on all questions. These patients indicated that they

id not notice any improvement. Their complaints have not improved

fter surgery and their daily functioning has not improved. 

Seven patients strongly confirmed that the complaints that existed

efore surgery had decreased. But if we see question 3 – I am free of

omplaints after the treatment – only 2 patients strongly agree and 3
3 
atients agree. This means in most patients the complaints decreased,

ut do not disappear completely. 
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Table 2 

Results. 

Case Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 Question 7 Question 8 Question 9 Satisfaction performance scale ∗ 

1 4 4 4 4 4 4 5 3 2 48 

2 1 1 1 1 1 1 1 1 1 77 

3 1 1 2 3 2 2 1 1 1 100 

4 2 2 3 2 2 1 2 2 2 81 

5 1 1 4 1 1 1 1 1 2 100 

6 3 3 4 2 2 2 2 2 2 76 

7 1 1 1 2 4 4 1 1 1 100 

8 5 2 5 5 5 5 2 2 1 27 

9 2 2 3 2 2 2 1 1 1 75 

10 3 2 4 3 2 1 2 3 2 61 

11 1 1 2 1 1 1 1 1 1 100 

12 2 1 4 2 2 2 2 2 1 80 

13 1 1 2 1 1 1 1 1 1 100 

14 1 2 4 2 2 2 1 1 1 100 

15 1 1 4 2 2 2 1 1 2 100 

16 4 4 5 5 5 5 3 4 3 25 

Mean 2,1 1,8 3,3 2,4 2,4 2,3 1,7 1,7 1,5 78,1 

1 Strongly agree ∗ (0-100). 

2 Agree. 

3 Neutral. 

4 Disagree. 

5 Strongly disagree. 
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In 15 patients two implants were placed and one patient received

hree implants. Postoperative CT scans were analyzed and in particu-

ar the position of the implants of patients who were less satisfied was

ompared with the position of more satisfied patients. 

Notable, the implants in patients who are less satisfied, have less

urface contact with the SIJ. Also, in one patient who was less satisfied

n iliac fracture was seen nearby an implant. 

iscussion 

Our findings suggest that SIJ fusion is effective in EDS patients with

ower back pain due to SIJ dysfunction. These patients showed improve-

ents in multiple patient-reported parameters, including pain, quality

f life and disability after SIJ fusion. These improvements in pain, dis-

bility and quality of life in our study were similar to results reported

n other studies concerning patients with lower back pain due to SIJ

ysfunction without EDS [ 1 , 2 ]. 

Movements and disbalance in SIJ in EDS patients may cause pain.

fter stabilizing the SIJ, it is hypothesized that the pain generator is

emoved [11] . Proper implant position is important in achieving pain

elief. A postoperative CT scan for checking implant positioning is rec-

mmended, especially when patients show neurological complaints or

hen pain persists several months after surgery. When the CT scan

hows implant malposition in patients with persisting pain, revision

urgery may result in a satisfactory outcome. 

In this cohort in almost all patient 2 implants were placed. A study

y Lindsey et al [15] . demonstrates that placement of 3 implants across

he SI joint resulted in the most stable construct, which may imply that

 implants are more effective [16] . This might influence our results.

dditional studies may be required to examine the best position of the

mplants. 

Although the current study sample size is relatively small with 16

ases, the results are encouraging. 

To our knowledge, this is the first study showing the results of SIJ

usion in EDS patients. Favorable outcomes in this study clarify the ne-

essity to suspect hypermobility in the SIJ as a pain generator in patients

ith EDS. Results of SIJ fusion were comparable to patients without EDS

 1 , 2 ]. 

Physicians are encouraged to investigate the sacroiliac joint more

s a potential pain generator in patients presenting with EDS, hyper-

obility and lower back pain. Moreover, further studies of minimally
4 
nvasive SI joint fusion for the relief of lower back pain in EDS patients

re warranted. 

onclusion 

SIJ-fusion for the treatment of SIJ dysfunction in patients with Ehlers

anlos Syndrome has received limited attention in the literature. This

urrent study suggests that SIJ fusion using triangular implants bridging

nd stabilizing the joint is a safe and useful procedure to reduce pain

nd function levels in EDS patients with lower back pain due to SIJ

ysfunction. 
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