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Abstract 
Introduction: Surgical treatment of pelvic girdle pain (PGP) involves arthrodesis of sacroiliac (SI) and pubic symphysis joints. 
Fusion of pubic symphysis involves the implantation of an autologous iliac crest tricortical graft harvested from the iliac crest. The 
objective was to assess the safety of a novel synthetic graft substitute (b.Bone) for iliac crest reconstruction and to evaluate the 
results of PGP surgical treatment. 
Sources of data: Consecutive participants undergoing pelvic fusion and requiring iliac crest reconstruction were enrolled and 
followed-up for 12 months in a prospective first-in-human clinical investigation. Adverse events were documented, and health-
related quality of life was evaluated using EuroQol-5D-5L questionnaire. Iliac crest defect healing was evaluated by the Modified 
Lane and Sandhu radiological scoring system. In addition, relevant published peer-reviewed scientific articles identified from 
PubMed. 
Areas of agreement: The EQ-5D-5L scores improved steadily reaching the highest point at 365 days. By 365 days complete 
healing of the bone defect was observed. 
Areas of controversy: The management of PGP remains challenging with mixed results reported in the literature. 
Growing points: While there is lack of consensus on how to manage PGP, the present study shows improved outcomes at 
one year following surgery. The synthetic b.Bone scaffold is a safe option with good healing outcomes for iliac crest defect 
reconstruction. 
Areas timely for developing research: Although b.Bone synthetic scaffold found to be safe, further studies reporting on surgical 
treatment of PGP are required to confirm the findings in comparative trials. 
Keywords: pelvic pain; hypermobility; pelvic fusion; b.Bone scaffold. 
Level of evidence: Therapeutic level phase 0 

Introduction 
Pelvic girdle pain (PGP) refers to pain localised over the 
posterior iliac crest, gluteal fold, and the anterior and 
posterior aspects of the pelvic ring in general.1 Etio-
logical factors associated with the development of PGP 
include lumbar spine disorders, trauma, pregnancy, and 
hypermobility syndrome amongst others.2 The true 
incidence of joint hypermobility remains unknown but 

recent epidemiological studies estimated the prevalence 
to be between 2% and 57%.3,4,5 

Joint hypermobility is associated with amplified 
elasticity of the surrounding soft tissues, ligaments and 
tendons supporting a joint, leading to a wider range of 
movement. This increased ‘abnormal’ movement may 
induce joint instability, painful stimuli and activity 
restrictions affecting activities of daily living and
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quality of life. The pain generated is believed to be 
secondary to the altered biomechanics directly impact-
ing the transmission forces and physiological function 
of the anterior and posterior joints (pubic symphysis; 
sacroiliac [SI] joints) of the pelvic ring. Abnormal 
overload of the joints leads to recurring micro-
trauma, chronic inflammatory conditions and gradual 
cartilage degeneration with the end product being 
‘osteoarthritis’. 

Management of PGP can be non-operative or 
surgical. No-operative treatment includes medication, 
pelvic floor exercises, lower lumbar spine physical 
therapy, acupuncture, radiofrequency, and injections.6 

Surgical treatment involves fusion of the SI joints 
posteriorly and/or pubic symphysis anteriorly. Open 
and minimally invasive techniques have been described 
in the literature, but few studies have evaluated the 
results.7–9 For fusion of the pubis symphysis, one tech-
nique involves harvesting of an autologous tricortical 
graft from the iliac crest implanted at the bed of pubic 
symphysis followed by osteosynthesis of the pubic 
joint.10 The iliac crest defect created is then recon-
structed with allograft, xenograft or with mesh related 
materials.11 

The objectives of this study were to investigate 
the safety and performance of a synthetic scaffold 
(b.Bone)12,13 used to reconstruct the iliac crest bone 
defect created during surgical fusion of the pubic 
symphysis joint, and to evaluate the results of pelvic 
fusion in patients with PGP. 

Materials and methods 
Study design 
This was a prospective, open-label, single-arm, first-
in-human clinical investigation. Inclusion criteria 
were male or female participants, aged 18–70 years, 
undergoing pelvic fusion due to PGP and requiring 
iliac crest reconstruction, and ability to provide 
informed consent. Exclusion criteria were presence 
of infection, bone malignant tumor, treatment with 
chemotherapy or radiotherapy within 12 months 
before enrolment, known inflammatory systemic 
diseases, coagulopathy or bleeding disorders, treatment 
with systemic immunosuppressive agents, including 
steroids, and known or suspected allergy or hypersen-
sitivity to the b.Bone implant components. Pregnant 
women and/or women that intended to be pregnant 
within 6 or 12 months from surgery were also excluded. 

PGP pain was diagnosed using pain provocation 
tests. The anterior aspect of the pelvic ring was exam-
ined with deep palpation of the pubic symphysis and 
the modified Trendelenburg’s test.1 We screened for 
hypermobility syndrome using the Beighton score.14 

Radiographic investigations included magnetic 
resonance imaging (MRI) and plain radiographs 

assessing pelvic instability by acquiring alternating 
single-leg stance (flamingo view) images, which can 
demonstrate significant pubis translation.15 

All participants had failed ≥12 months of conser-
vative treatment (oral analgesia, physiotherapy, local 
corticosteroid injections). 

Regulatory and Independent Ethical Commit-
tee approval (IRAS 246763) was obtained for the 
site before initiation. The study was conducted in 
accordance with the Declaration of Helsinki (1964), 
amended Japan (1975), Italy (1983), Hong Kong 
(1989), Republic of South Africa (1996), Scotland 
(2000), Brazil, (2013), and Good Clinical Practice 
(1996) and was registered in ClinicalTrials.gov 
(NCT03836404). 

Description of b.Bone scaffold 
b.Bone is a synthetic, acellular, 3D porous hydroxya-
patite scaffold that is produced using a biomorphic 
transformation of a natural wood (rattan wood). It 
consists of wide channels (pores) ∼300 μm and other 
smaller connected tubules mirroring the microstructure 
and mechanical stiffness of the cortical bone. b.Bone 
is prepared by supporting the dissolution of calcite 
and re-precipitation of HA-nanocrystals of ∼ 20 nm 
in thickness and ∼150 nm in width being loaded with 
Mg2+ and Sr2+ ions for improved biocompatibility and 
bone formation.12,13 

Sample size 
The sample size (n = 15) was chosen to be consis-
tent with first-in-human studies of pharmacological 
agents.16 Safety was reviewed after the first five partic-
ipants had been treated. If there were no complications 
observed, using 1-alpha1/n17 we would have had 82% 
confidence that the risk was below 0.29 (the reported 
overall complication rate for standard care).18 The best 
estimate for the risk, based on 2/5n,19 would be 0.08, 
consistent with the reported rate of major complication 
in standard care.20 

Study interventions 
Fusion of the pelvic ring (SI joints and pubis symph-
ysis) was performed based on the affected joints and 
symptom severity. 

For the fusion of the pubic symphysis, a Pfannenstiel 
approach was used. The pubic cartilage was excised 
and a 3 cm tricortical graft, harvested from the iliac 
crest, was placed in the pubic symphysis joint to facil-
itate fusion followed by stabilisation of the joint with 
an 8-hole 3.5 mm reconstruction plate. 

Sacroiliac joint fusion used the minimal inva-
sive arthrodesis i-fuse implant system as previously 
described.21,22 For each joint, two implants were used 
(S1 and S2 bodies respectively). During all procedures 
the participant was supine on a radiolucent table (OSI).
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Safety and performance of biomimetic scaffold 3

Figure 1. Intra-operative picture of iliac crest defect reconstruction with b.Bone scaffold. 1.White arrow pointing to iliac crest defect; black 
arrow pointing to b.Bone scaffold. 2. b.Bone scaffold cut to size to fit in the iliac crest defect area with electric saw. 3. White arrow 
showing the press fit implantation of the b.Bone scaffold within the iliac crest defect area. 

At induction, participants received antibiotic prophy-
laxis (flucloxacillin 1gr and gentamycin 500 mg). 
Postoperatively, participants received chemical throm-
boprophylaxis for a period of 10 weeks (tinzaparin 
4500 IU, once a day). All participants refrained from 
full weightbearing and mobilised using a wheelchair 
for 10 weeks, initiating an active physical therapy 
rehabilitation program thereafter. 

The 3 cm iliac crest defect created when harvesting 
the autologous tricortical graft was reconstructed with 
a press fit technique using the b.Bone scaffold (Fig. 1). 
b.Bone is a ceramic re-absorbable scaffold engineered 
to reflect anatomical and physiological bone hierarchi-
cal structures. 

It is made of biomimetic substituted calcium phos-
phate phases (HA + β-TCP and ions).12,13 

Following discharge from the hospital participants 
visited the orthopaedic outpatient clinic for clinical and 
radiological assessments at 1, 3, 6, and 12 months. 

Health-related quality of life was assessed using the 
EuroQol-5D-5L questionnaire and a visual analogue 
score (VAS) to assess the severity of pain (0-10 cm; 10 
being the worst pain). 

Adverse events were documented and classified 
according to the Clavien-Dindo criteria.23 

Radiographic assessments 
X-rays were obtained at every visit; if radiological 
healing could not be verified by plain radiographs a 
pelvic CT was requested. 

Defect healing was evaluated using by Modified Lane 
and Sandhu radiological scoring system (MLS).24 

Safety monitoring 
An independent Data Safety Monitoring Board 
(DSMB) consisting of five independent experts reviewed 
the safety data during the trial. 

Statistical analysis 
Descriptive analyses were performed using appropri-
ate descriptive statistics (mean, standard deviation, 
median, 1st & 3rd quartiles, and range for continuous 
variables, and frequencies and percentages for categor-
ical variables). EQ-5D-5L index scores were calculated 
via a cross-walk to the UK EQ-5D-3L time trade-off 
value set. A range of upper confidence limits (75%, 
80%, 85%, 90%, 95%, 99%) for the major and minor 
complication rates were calculated. If 9/15 participants 
experienced minor or major complications, or if 4/15 
experienced major complications, this would indicate 
with 95% confidence that the rates in participants 
receiving the experimental treatment exceeded the 
reported rates for standard care. 

Results 
Study population 
Of the 15 participants enrolled and treated, one was 
discontinued from the trial as the b.Bone implant was 
removed after 26 days of implantation (participant had 
a fall due to a non-epileptic seizure that led to the 
implant migrating from the iliac crest defect), Fig. 2. 

Participant baseline characteristics are presented in 
Table 1. 

Sacroiliac joint fusion 
At 12 month follow up there was no radiological 
evidence of i-fuse implant displacement or failure. The 
majority of implants demonstrated bone apposition to 
the implants (on sacral and iliac sides of the joint). 
Not in every case intra-articular fusion with bridging 
of trabeculae from ilium to sacrum was detected. 

Pubic symphysis fusion 
Radiological evaluation demonstrated fusion in all par-
ticipants, Fig. 3.
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Figure 2. Consolidated standards of reporting trials (CONSORT) flow diagram of the study. 

Analysis of adverse events 
There were 34 adverse events in 14 participants, 10 of 
which, in five participants, were deemed to be serious. 
Adverse events are summarised in Table 2. 

Overall, four events were considered to be related to 
the device and/or graft site. Three were minor compli-
cations; two superficial wound infections to the iliac 
graft site, and one instance of indentation at the graft 
site that was deemed to be related to both the device 
and the graft site, all of which resolved. 

The numbers of participants experiencing device-
and/or graft site-related complications were well below 
the pre-specified thresholds that would have indicated 
that the rates in participants receiving the b.Bone 
implant exceeded the rates reported by Younger and 

Chapman for standard care.16 These thresholds were 
n = 9/15 for minor or major complication (cf. n = 4/15 
observed) and n = 4/15 for major complications (cf. 
n = 1/15 observed). The upper bounds of the confidence 
intervals around the proportions of participants 
experiencing complications ranged between 33.8% 
(75% CI) and 54.3% (99% CI) for minor or major 
device- or iliac graft site-related complications, and 
between 9.6% and 26.8% for major device- or iliac 
graft site-related complications. 

Serious adverse events 
In the cohort included in this study, 10 SAEs were doc-
umented, half of them (five SAEs) occurring in one par-
ticipant with a background of non-epileptic seizures,
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Table 1. Patient demographics. 

Characteristic Number of Patients Summary 

Female/Male 15 14/1 
Age (median, IQR), range years 15 46 (39 to 55), 25–65 
Ethnicity White/Other 15 14/1 
Current Smoker 15 2 (13.3%) 
Hypermobility n (%) 15 9 (60%) 
Years with symptoms mean (SD), range 15 9.8 (range 4–20) 
Prior Non-operative treatment 15 15

-Pain relief Medication
-Physical Therapy
-Injections 

History of previous surgery (arthrodesis) 15 No 
SI Joint fusion (Bilateral) 
SI Joint Unilateral 

14 11 
3 

Pubic symphysis Fusion 15 15 

Table 2. All adverse events recorded. 

All events 

AE SAE Total 
N = 24 N = 10 N = 34  

Total number of AEs 24 10 34 
Number of unique events (recurring counted once) 23 7 30 
System Order Class 

General disorders and administration site conditions 1 (4.2%) 0 (0.0%) 1 (2.9%) 
Immune system disorders 1 (4.2%) 0 (0.0%) 1 (2.9%) 
∗Infections and infestations 9 (37.5%) 0 (0.0%) 9 (26.5%) 
Injury, poisoning and procedural complications 2 (8.3%) 1 (10.0%) 3 (8.8%) 
Musculoskeletal and connective tissue disorders 6 (25.0%) 1 (10.0%) 7 (20.6%) 
Nervous system disorders 2 (8.3%) 1 (10.0%) 3 (8.8%) 
Renal and urinary disorders 1 (4.2%) 0 (0.0%) 1 (2.9%) 
Reproductive system and breast disorders 1 (4.2%) 0 (0.0%) 1 (2.9%) 
Respiratory, thoracic and mediastinal disorders 0 (0.0%) 1 (10.0%) 1 (2.9%) 
Surgical and medical procedures 1 (4.2%) 5 (50.0%) 6 (17.6%) 
Vascular disorders 0 (0.0%) 1 (10.0%) 1 (2.9%) 

Clavien-Dindo classification 
Grade 1 13 (59.1%) 1 (10.0%) 14 (43.8%) 
Grade 2 6 (27.3%) 2 (20.0%) 8 (25.0%) 
Grade 3a 2 (9.1%) 0 (0.0%) 2 (6.3%) 
Grade 3b 0 (0.0%) 7 (70.0%) 7 (21.9%) 
Not answered 1 (4.5%) 0 (0.0%) 1 (3.1%) 

Intensity 
Mild 23 (95.8%) 0 (0.0%) 23 (67.6%) 
Moderate 1 (4.2%) 9 (90.0%) 10 (29.4%) 
Severe 0 (0.0%) 1 (10.0%) 1 (2.9%) 
Relatedness 
Related to device 1 (4.2%) 0 (0.0%) 1 (2.9%) 
Related to iliac graft site 3 (12.5%) 1 (10.0%) 4 (11.8%) 
Related to device and/or iliac graft site 3 (12.5%) 1 (10.0%) 4 (11.8%) 

∗Includes: eye infection, covid-19, UTI (urinary tract infection), cellulitis. 

all of them being unrelated to the b.Bone device (par-
ticipant developed pubic symphysis infection requiring 
several trips to the operating theatre for irrigation 
and debridement of the pubic surgical wound). 

The other five SAEs occurring in four participants 
being inguinal hernia, revision of SI joint pin position, 
drowsiness, pulmonary embolism (PE) and a urinary 
bladder tear, were all complications that could occur
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Figure 3. AP pelvic radiograph showing fusion of the pubic 
symphysis at 6 months follow up. 

following this type of surgery and all were unrelated to 
the b.Bone implant. 

The upper bounds of the confidence interval around 
the proportion of participants experiencing an SAE 
ranged from 45.4% (75% CI) to 66.0% (95% CI). 

Overall, no serious adverse events were documented 
related to the pelvic iliac crest graft site other than the 
removal of one device that was displaced following 
a fall, shortly after implantation, in a participant 
with a non-epileptic seizure, which was deemed a 
major complication. No issues were observed in 
relation to allergic reactions or rejection of the b.Bone 
device. 

Deaths 
There were no deaths during the trial. 

Bone regeneration 
Bone regeneration of the iliac crest defect following the 
implantation of the b.Bone scaffold was assessed at 1, 
30, 60, 90, 180, and 365 days. Due to the removal 
of one implant which was displaced following a non-
epileptic seizure, the degree and rate of bone regenera-
tion was evaluated in 14 participants. The first radio-
logical signs of healing were observed at 60 days when 
the median MLS score was 5/10 (range 2–7). By 90 days 
and 180 days the score increased to median (range) 6 
(3–8) and 7.5 (5–10), respectively. By 365 days com-
plete healing of the defect was noted in 12/14 (median 
10; range 8–10), Fig. 4. There were no cases of defect 
non-union or implant failure to progress to integration 
within the host environment, Fig. 5. 

Figure 4. Iliac crest defect bone healing assessed by the modified 
Lane Sandhu score. 

EQ-5D-5L index score, visual analogue scale, 
dimension scores 
The EQ-5D-5L index score, where a score of 1 indicates 
perfect health, was low at baseline (mean [SD] 0.308 
[0.215]). Post-baseline EQ-5D-5L outcomes were col-
lected in 14 participants, due to one participant being 
excluded, but another participant did not fully com-
plete all items at some visits. Immediately after surgery 
index scores went down. However, after the 60-day 
point of assessment (mean [SD] -0.052 [0.107], n = 13) 
the index score was found to be increasing steadily over 
the subsequent time points of assessment reaching the 
highest point at 365 days (0.696 [0.250], n = 13). EQ-
5D-5L VAS scores followed a similar pattern (data not 
shown). Dimension scores are presented in Table 3. 

Participant-reported pain: VAS (cm) 
Post-baseline visual analogue pain scores, where 10 
represents the worst pain, were collected from 14 par-
ticipants. The VAS score demonstrated a downward 
trend throughout the study period of the trial, from a 
median (1st quartile, 3rd quartile) of 6 (5, 8) at day 1 
to 2 (1, 3) at day 365, Fig. 6. 

Number of re-interventions 
Apart from the one case (1/15; 6.7%) where the b.Bone 
implant was removed due to displacement from the 
iliac crest defect site following a fall, no re-interventions 
were carried out in relation to the b.Bone implant. 

Discussion 
In this first-in-human trial a synthetic bone substitute 
(b.Bone) was used to reconstruct the iliac bone defect 
caused during pelvic fusion for treatment of PGP. With 
its inherent physical and biomimic properties, possess-
ing similar structural properties to bone, the device 
was found to be user-friendly and integrated well with 
the host environment. There were no adverse events in
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Figure 5. Radiographs of pelvis at 12 month follow up. 1. Inlet view; 2. outlet view; red arrows pointing at the iliac defect showing full 
integration of the b.Bone scaffold. 

Figure 6. Boxplot of pain VAS during the 12 month follow up time. 

relation to its integration with the bone of the host 
since no inflammation episodes were observed. The 
anatomical continuity of the crest was noted to be 
restored in all participants, who reported satisfaction in 
terms of the local cosmesis (data not shown). Moreover, 
by the 6 and 12 month follow up time point complete 
healing in terms of bone regeneration was observed. 

Surgical treatment of PGP consisted of arthrodesis 
of SI and pubis symphysis joints. All participants had 
a prolonged period of conservative treatment prior to 
being offered surgery. The mean symptom duration 
was 9.8 years (4–20). Interestingly, the majority of 
participants (60%) had been diagnosed with hyper-
mobility syndrome, in which the increased soft tissue 
flexibility, impaired proprioception, poor coordination 
and altered biomechanics affecting the lumbopelvic 

movements can lead to pelvic instability and chronic 
symptomatology.25 All participants underwent diag-
nostic joint injections prior to arthrodesis. 

Kibsgård et al. assessed in a prospective study the 
outcome of surgical treatment in people with PGP. 
The authors reported improved outcomes using the 
Oswestry Disability Index (ODI), Short Form-36 (SF-
36) and pain VAS scores. Using an anterior approach 
to the SIJ, complications recorded included infection, 
complex regional pain syndrome associated with foot 
drop and loss of bladder sensation.26 

SIJ arthrodesis can be performed either with open or 
minimally invasive techniques. Due to the increased 
risk of complications, lately a minimal invasive 
approach has gained popularity. Several minimal inva-
sive implants exist including hydroxylapatite screws, 
hollow modular anchorage screws and triangular 
titanium implants. In a recent metanalysis carried out 
evaluating the effect of minimally invasive surgery on 
VAS and ODI it was found improved outcomes in 
those treated with these minimal invasive procedures.27 

For the arthrodesis of the pubic symphysis an open 
technique previously described was used successfully 
in all participants.10 The tricortical graft harvested 
from the iliac crest was well incorporated facilitating 
fusion of the pubic symphysis joint in all cases. 

In this study triangular titanium implants were used 
for the SIJ arthrodesis. A review of this method by the 
National Institute for Health and Care Excellence in 
the UK concluded that there is evidence that improved 
pain, ODI, and quality of life outcomes for the manage-
ment of chronic SIJ pain can be expected.28 

The functional scores we obtained relating to health 
quality of life and pain scores showed improvement 
throughout the study period. By 12 months the EQ-5D-
5L and pain VAS scores were better compared to the
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8 Giannoudis et al.

Table 3. EQ-5D-5L dimension scores. 

Day 

1 30 60 90 180 365 
N = 15 N = 15 N = 15 N = 15 N = 15 N = 15  

Mobility 
I have no problems in walking about 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (6.7%) 5 (33.3%) 
I have slight problems in walking about 2 (13.3%) 0 (0.0%) 0 (0.0%) 3 (20.0%) 5 (33.3%) 3 (20.0%) 
I have moderate problems in walking about 6 (40.0%) 0 (0.0%) 0 (0.0%) 3 (20.0%) 5 (33.3%) 4 (26.7%) 
I have severe problems in walking about 7 (46.7%) 0 (0.0%) 0 (0.0%) 1 (6.7%) 3 (20.0%) 1 (6.7%) 
I am unable to walk about 0 (0.0%) 14 (93.3%) 14 (93.3%) 6 (40.0%) 0 (0.0%) 0 (0.0%) 
Missing 0 (0.0%) 1 (6.7%) 1 (6.7%) 2 (13.3%) 1 (6.7%) 2 (13.3%) 

SelfCare 
I have no problems washing or dressing myself 4 (26.7%) 0 (0.0%) 2 (13.3%) 2 (13.3%) 4 (26.7%) 8 (53.3%) 
I have slight problems washing or dressing myself 6 (40.0%) 5 (33.3%) 3 (20.0%) 4 (26.7%) 4 (26.7%) 3 (20.0%) 
I have moderate problems washing or dressing 

myself 
4 (26.7%) 7 (46.7%) 4 (26.7%) 3 (20.0%) 5 (33.3%) 1 (6.7%) 

I have severe problems washing or dressing myself 1 (6.7%) 2 (13.3%) 4 (26.7%) 3 (20.0%) 1 (6.7%) 1 (6.7%) 
I am unable to wash or dress myself 0 (0.0%) 0 (0.0%) 1 (6.7%) 1 (6.7%) 0 (0.0%) 0 (0.0%) 
Missing 0 (0.0%) 1 (6.7%) 1 (6.7%) 2 (13.3%) 1 (6.7%) 2 (13.3%) 

Usual 
I have no problems doing my usual activities 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (6.7%) 5 (33.3%) 
I have slight problems doing my usual activities 1 (6.7%) 0 (0.0%) 0 (0.0%) 2 (13.3%) 5 (33.3%) 3 (20.0%) 
I have moderate problems doing my usual activities 7 (46.7%) 2 (13.3%) 3 (20.0%) 5 (33.3%) 2 (13.3%) 3 (20.0%) 
I have severe problems doing my usual activities 6 (40.0%) 3 (20.0%) 4 (26.7%) 1 (6.7%) 4 (26.7%) 2 (13.3%) 
I am unable to do my usual activities 1 (6.7%) 9 (60.0%) 7 (46.7%) 5 (33.3%) 2 (13.3%) 0 (0.0%) 
Missing 0 (0.0%) 1 (6.7%) 1 (6.7%) 2 (13.3%) 1 (6.7%) 2 (13.3%) 

Pain 
I have no pain or discomfort 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (6.7%) 3 (20.0%) 
I have slight pain or discomfort 0 (0.0%) 5 (33.3%) 5 (33.3%) 5 (33.3%) 4 (26.7%) 6 (40.0%) 
I have moderate pain or discomfort 6 (40.0%) 5 (33.3%) 4 (26.7%) 5 (33.3%) 6 (40.0%) 2 (13.3%) 
I have severe pain or discomfort 6 (40.0%) 4 (26.7%) 4 (26.7%) 3 (20.0%) 3 (20.0%) 2 (13.3%) 
I have extreme pain or discomfort 2 (13.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Missing 1 (6.7%) 1 (6.7%) 2 (13.3%) 2 (13.3%) 1 (6.7%) 2 (13.3%) 

Anxiety 
I am not anxious or depressed 4 (26.7%) 5 (33.3%) 5 (33.3%) 5 (33.3%) 7 (46.7%) 10 (66.7%) 
I am slightly anxious or depressed 4 (26.7%) 4 (26.7%) 3 (20.0%) 4 (26.7%) 2 (13.3%) 1 (6.7%) 
I am moderately anxious or depressed 4 (26.7%) 4 (26.7%) 4 (26.7%) 4 (26.7%) 4 (26.7%) 2 (13.3%) 
I am severely anxious or depressed 2 (13.3%) 1 (6.7%) 1 (6.7%) 0 (0.0%) 1 (6.7%) 0 (0.0%) 
I am extremely anxious or depressed 1 (6.7%) 0 (0.0%) 1 (6.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Missing 0 (0.0%) 1 (6.7%) 1 (6.7%) 2 (13.3%) 1 (6.7%) 2 (13.3%) 

scores obtained prior to surgery, suggesting a positive 
impact of surgical intervention. 

For the arthrodesis of both the SIJ and pubic 
symphysis joints full weight bearing was avoided 
for 10 weeks. This standard protocol (wheelchair 
for 10 weeks), used in our institution to support 
integration of the tricortical bone graft anteriorly, may 
be associated with development of such complications 
as deep vein thrombosis, PE, muscular wasting and 
deconditioning and development of skin pressure sores. 
However, all participants were encouraged to mobilise 
from bed to wheelchair with a banana board and to do 
at least twice daily strengthening exercises of the pelvic 
floor and lower extremities whilst avoiding weight 
bearing. One participant, despite being on chemical 
thromboprophylaxis, developed PE that required 

treatment, which resolved with medical treatment 
without any long term sequalae. Other adverse events 
recorded in this study included an inguinal hernia in a 
participant with hypermobility syndrome, a revision 
of an i-fuse implant that was causing nerve root 
irritation, and a urinary bladder tear that was managed 
with direct repair with an additional suprapubic 
catheter and resolved 3 weeks after surgery (negative 
cystogram). All the above complications could occur 
following this type of surgery. 

Harvested tricortical graft blocks from the iliac crest 
are used to facilitate fusion of joints (i.e. pubis sym-
physis, SI joint), to structurally support metaphyseal 
areas of articular impaction injuries (i.e. tibial plateau) 
and to fill in metaphyseal bone voids. Reconstruction 
of the iliac defect area can decrease postoperative

D
ow

nloaded from
 https://academ

ic.oup.com
/bm

b/article/153/1/ldae023/7958570 by guest on 13 M
arch 2025



Safety and performance of biomimetic scaffold 9

pain, haematoma formation, and risk of herniation, 
minimize functional disability, and improve cosmesis.29 

Different materials have been used for reconstruction 
of iliac crest defect such as allograft, autogenous 
ribs, xenograft and bone cement with screws.30,31 

Noteworthy, there has been ongoing research interest to 
develop and test new biomaterials guiding regeneration 
of bone and other tissues.32–34 In this study the b.Bone 
scaffold provided successfully anatomical continuity 
of the iliac crest with complete healing of the defect 
area. This option of defect reconstruction was found 
to be safe, and it can considered in the surgeon’s 
armamentarium particularly in cases where due to 
religious or cultural beliefs patients may decline 
the use of xenograft and allogeneic type of graft 
materials. 

Limitations of this study were the time of follow 
up (12 months), and the small number of participants. 
However, for a first-in-human study the number of 
participants studied is considered adequate. 

Strengths included the prospective recruitment of 
consecutive patients in a single institution, and the 
review of the safety data by an independent DSMB. In 
addition, the data collected on the surgical treatment of 
PGP can inform the design of future larger, prospective 
randomised trials. 

Conclusion 
In patients with PGP, the b.Bone synthetic scaffold 
found to be safe, with positive radiological assessment 
of defect healing. Our descriptive data suggest that 
pelvic fusion could improve health related quality of 
life outcomes and pain scores. 
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