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i-Factor bone graft compared with allograft in spinal fusion
for adolescent idiopathic scoliosis: a preliminary comparative

study

Antti J. Saarinenab, Aron Frantzénbc, Matti Ahonend and llkka Heleniusbed

Bone graft extenders are widely used to supplement

local autograft in posterior spinal fusion for adolescent
idiopathic scoliosis (AlS). P-15, a novel synthetic
15-amino-acid polypeptide, has shown promise in
promoting bone healing. This study compares P-15
(i-Factor) as a bone graft extender to allograft in
adolescents undergoing segmental pedicle screw
instrumentation for AlS. We conducted a retrospective
analysis of prospectively collected data on 60 adolescents
with AIS who underwent segmental pedicle screw
instrumentation with a minimum 2-year follow-up. In

this preliminary study, 30 patients received P-15, and

30 received an allograft in addition to a local autograft.
Operative time, radiographic outcomes, and health-related
quality of life were assessed. Plain radiographs were used
to evaluate nonunion. Operative time was significantly
shorter in the P-15 group (2.7 vs. 3.4 h; P=0.01). At 2-year
follow-up, the mean major curve was 17° (SD: 6.2) in the
P-15 group and 20° (SD: 5.2) in the allograft group (P=
0.057). The mean loss of correction was similar between
the groups (3.3 vs. 1.2°; P=0.092). No cases of nonunion
or deep surgical site infections were observed. Health-
related quality of life scores were comparable between the

Introduction

Posterior spinal fusion (PSF) with pedicle screws has
become a widely used corrective method for adolescent
idiopathic scoliosis (AIS) [1,2]. Pedicle screw instrumen-
tation allows better three-dimensional deformity cor-
rection when compared with prior methods [3]. PSF is
performed using subperiosteal exposure, bilateral facet-
ectomy, and bone grafting. Bone grafts are used on the
decorticated bony elements. In AIS surgery, local bone
autograft is typically augmented with either iliac crest
autografts, allografts, or synthetic bone graft [4,5]. Iliac
crest autograft is associated with longer operative time,
increased blood loss, and postoperative pain. Allografts
have shown a similar rate of fusion when compared with
autografts in spinal surgery [4]. However, frozen allo-
grafts may have decreased osteoinductive properties. In
addition, there is a risk of infectious disease transmission
when allografts are used. Several synthetic grafts are
being used in spinal surgery.

This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

1473-5865 Copyright © 2026 The Author(s). Published by Wolters Kluwer Health, Inc.

groups. P-15 is, according to the current study, a safe and
effective bone graft extender for posterior spinal fusion in
adolescents with AlS, demonstrating similar radiographic
and clinical outcomes compared to allograft while
reducing operative time. Further research is warranted

to assess the long-term results with P15 in adolescents
undergoing pedicle screw instrumentation for idiopathic
scoliosis. J Pediatr Orthop B XXX: XXXX-XXXX Copyright
© 2026 The Author(s). Published by Wolters Kluwer
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P-15 is a novel synthetic 15-amino-acid polypeptide that
promotes bone healing and formation [6]. P-15 does not
induce ossification in the surrounding soft tissue. i-Factor
bone graft (i-Factor peptide-enhanced bone graft;
Cerapedics Inc., Westminster, Colorado, USA) is a com-
posite synthetic bone graft consisting of P-15 and bone
mineral. i-Factor bone graft has been reported with a
high rate of successful fusion in cervical and lumbar spi-
nal surgery [6,7]. When compared with local autologous
bone graft i-Factor has been shown to decrease the cost
of treatment [6]. There are no previous comparative stud-
ies evaluating the use of i-Factor as a graft extender in
adolescents undergoing surgery for idiopathic scoliosis.

We describe a matched patient series of adolescents
treated operatively for idiopathic scoliosis with either
i-Factor bone graft or allografts as a bone grafting method.
We aimed to compare the intraoperative blood loss, radi-
ological, and health-related quality of life outcomes to
assess the safety and reliability of this synthetic bone
graft extender as compared with allograft. We hypothe-
sized that these outcomes would be similar in the study
groups.
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Methods

Patients

This is a preliminary retrospective study on prospec-
tively collected data on adolescent patients who under-
went operative treatment for AIS. The indication for PSF
was a major curve of more than 45° in skeletally mature
(Risser 4) adolescents. All patients treated with i-Factor
bone graft with a minimum of 2 years of follow-up were
included. These patients were matched using sex and age
with patients treated with allografts. There were 30 eligi-
ble pairs. Institutional review board approval was obtained.
Written consent was obtained from all participants.

Surgical technique

All patients were operated by two senior pediatric ortho-
pedic spine surgeons. Selection of bone graft was done
chronologically, with patients treated after 2021 being
operated with i-Factor and the allograft group between
2018 and 2021. Standardized operative technique with
bilateral segmental pedicle screw instrumentation (Solera
5.5/6.0; Medtronic, MN, USA; MESAZ2; Stryker, Portage,
MI, USA) was performed along with vertebral column
derotation techniques with translation, compression,
and distraction where needed. Placement of the screws
was verified using intraoperative computed tomography
(CT) imaging [8]. Selection of fusion levels was stand-
ardized according to the Lenke classification [9] with the
last substantially touched vertebra as the lowest instru-
mented vertebra for LLenke 1 and 2 curves [10] and L3
or L4 for lumbar curves. We performed analysis at the
following timepoints: preoperatively, after the initial sur-
gery, at six months, and at 2-year follow-up.

Radiological data

The major curve was measured using the Cobb technique
from the coronal radiographs [11]. Thoracic kyphosis
(T5-T12) and lumbar lordosis (T'12-S1) were measured
from the sagittal radiographs. Radiographs were eval-
uated for signs of nonunion, including halo formation
around the fixation points, implant pull-out, screw break-
age, or rod breakage.

Health-related quality of life

The scoliosis society score 24 (SRS-24) is a disease-
specific health-related quality of life questionnaire used
to assess the current state of the patient with AIS and the
effects of scoliosis surgery, consisting of 24 questions with
a maximum score of 120 (5.0) [12]. The questionnaire has
seven domains: pain, general self-image, function from
back condition, general level of activity, postoperative
self-image, postoperative function, and satisfaction. Each
domain score ranges from 1 to 5, with higher scores indi-
cating better patient outcomes.

Statistical analysis
Statistical comparisons were performed with chi-
squared tests for categorical parameters and 7 tests for

continuous variables. Mann—Whitney U test was used
to compare the SRS-24 domains between the study
groups.

Results

Clinical characteristics were similar between the groups
(Table 1). Mean follow-up time was 2.6 years (2.0-6.0).
The number of fused levels was similar between the
groups. Operative time was significantly longer in the
allograft group (P = 0.01). There was no significant dif-
ference in the intraoperative bleeding between the
groups.

Preoperative radiographic measurements were simi-
lar between the groups (Table 2). After the initial sur-
gery, the mean major curve was 14° (SD: 5.0) in the
i-Factor group and 19° (SD: 5.2) in the allograft group
(P =0.022). At the 6-month follow-up, the mean major
curve was 17° (SD: 5.7) in the i-Factor group and 20°
(SD:5.6) in the allograft group (P = 0.017). At the 2-year
follow-up, the mean major curve was 17° (SD: 6.2) in
the i-Factor group and 20° (SD: 5.2) in the allograft
group (P = 0.057). The mean loss of correction was simi-
lar between the groups (3.3 vs. 1.2°; P = 0.092). Thoracic
kyphosis remained similar between the groups during
the follow-up. Postoperative lordosis was 49° (SD: 13)
in the i-Factor group and 43° (SD: 8.5) in the allograft
group (P = 0.057). At the 6-month follow-up, the mean
lordosis was 56° (SD: 11) in the i-Factor group and 46°
(SD: 8.4) in the allograft group (P < 0.005). At the 2-year
follow-up, the mean lordosis was 54° (SD: 13) in the
i-Factor group and 47° (SD: 10) in the allograft group
(P =0.012).

There were no signs of nonunion in the study groups.
In the i-Factor group, one patient experienced sensory
loss in the groin area after the operation, one patient
experienced seroma without infection, and one patient
experienced postoperative ileus. In the control group,
one patient required removal of malpositioned screws in
the T'10 vertebra, and one patient experienced persistent
postoperative pain.

There were no differences in the SRS-24 domains
between the groups at the 2-year follow-up (Table 3).

Discussion
i-Factor bone graft presented comparable radiograph-
ical results to allograft in patients who underwent PSF

Table 1 Clinical characteristics of the groups

Variable i-Factor (n=380)  Allograft (n=30) P value
Age at surgery 15.6 (1.4) 15.7 (1.5) 0.933
Female 21 (70%) 21 (70%) 1.0
Levels fused 10.9 (2.1) 10.7 (1.9) 0.351
Operative time (h) 2.7 (0.8) 3.4 (1.2) 0.01
Intraoperative bleeding (ml) 696 (367) 811 (375) 0.116

Data are presented as means and SDs. P value was calculated using t tests.
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Table 3 SRS-24 scores at the 2-year follow-up

Timepoint i-Factor Allograft P value
Major curve
Preoperative 49 (14.4) 44 (9.5) 0.602
Postoperative 14 (5.0) 19 (5.2) 0.022
6 Months 17 (5.7) 20 (5.6) 0.017
2 Years 17 (6.2) 20 (5.2) 0.057
Thoracic kyphosis
Preoperative 15 (10) 18 (12) 0.273
Postoperative 21 (5.2) 21 (5.4) 0.882
6 Months 19 (5.2) 21 (5.7) 0.195
2 Years 23 (8.0) 25 (9.2) 0.274
Lumbar lordosis
Preoperative 49 (14) 44 (9.5) 0.119
Postoperative 49 (13) 43 (8.5) 0.057
6 Months 56 (11) 46 (8.4) <0.005
2 Years 54 (13) 47 (10) 0.012

Data are presented as means and SDs. P value was calculated using t tests.

for AIS. The operative time was significantly lower in
patients operated with the i-Factor bone graft. According
to these preliminary results, i-Factor bone graft seems to
be a safe method for PSF in AIS patients.

Allografts combined with local bone grafting have
been routinely used in AIS surgery. Allografts help to
avoid the problems with autografts, such as donor site
bleeding, infection, and pain. However, there are con-
cerns about the use of allografts. There is a small risk
of transmission of infectious diseases when allografts
are used. The quality of allograft bone may be subop-
timal, as most of the grafts are harvested from femoral
heads from hip replacement surgeries. We estimate that
allograft preparation during the surgery increased the
operative time, resulting to significant difference in the
study groups. As the operative time increased, the intra-
operative bleeding also tended to increase in the allo-
graft group. However, given that the study is based on
two consecutive patient series, we cannot exclude the
influence of increasing surgical experience over time as
a potential confounder.

i-Factor bone graft improves the bone ossification and
fusion by the osteoinductive and osteogenetic proper-
ties. The P-15 peptide stimulates osteoblast differentia-
tion in the bone marrow and cell adhesion to the fusion
site. A previous study reported an increased level of suc-
cessful fusion in noninstrumented lumbar fusion with
P-15 when compared to allografts [13]. Another study
reported a high rate of fusion in patients who under-
went anterior lumbar fusion with i-Factor bone grafts
[14]. Betz ez al. [5] found no significant difference in out-
comes between patients treated with an allograft and
those without any grafting. However, long-term results
from this approach remain scarce, and attributing fusion
success solely to the graft substitute should be inter-
preted with caution. We hypothesize that the osteoin-
ductive properties combined with the local bone graft
led to similar rates of fusion, and no signs of nonunion
were observed during a minimum 2-year radiographic
follow-up.

Allograft i-Factor
Domain Median IQR  Median IQR  Significance
SRS total score 4.2 0.5 4.1 0.8 0.609
Pain 4.7 0.9 4.4 0.8 0.397
Self image 4.3 0.4 4.2 1.1 0.962
Function 4.3 0.0 4.3 0.7 0.201
Activity 4.7 0.3 4.8 0.3 0.858
Postoperative self image 3.0 0.8 3.0 0.7 0.962
Postoperative function 3.0 0.3 3.0 1.0 0.448
Satisfaction 4.3 1.4 4.3 1.4 0.638

Data are presented as medians and IQR. P values were calculated using Mann—
Whitney U test.
IQR, interquartile range; SRS-24, scoliosis society score 24.

Limitations

"This study had limitations. Our study design was a retro-
spective comparison on prospectively collected data on
two consecutive cohorts. A post hoc power analysis indi-
cated that a sample size of 30 patients per group would
be sufficient to detect a clinically relevant 5° difference
in loss of correction at 2-year follow-up (o = 0.05, power
= 0.80). Both groups exceeded this threshold, suggest-
ing that the analysis was adequately powered to detect
such a difference. Surgical technique may have evolved
during the data collection period. However, both cohorts
underwent pedicle screw instrumentation for AIS with
two experienced pediatric spinal surgeons with more
than 10-year experience. Nonunion was evaluated with
plain radiographs, while C'T scans were not performed to
limit radiographic exposure in teenagers. The intra- and
interobserver variability of repeated coronal Cobb meas-
urements has been reported to be 6° [15]. Based on this
variability, we decided to define loss of correction as more
than 5°. Screw placement was verified using intraopera-
tive advanced imaging [8], and fusion levels were stand-
ardized according to the Lenke classification [9] with the
last substantially touched vertebra as the lowest instru-
mented vertebra [10].

Conclusion

Loss of correction was similarly low in patients treated
with i-Factor synthetic bone graft and allografts at the
2-year follow-up. Operative time was significantly shorter
in the i-Factor group. There were no signs of nonunion
or deep surgical site infection in either cohort. Further
research is warranted to assess the long-term results with
P15, a synthetic 15-amino-acid polypeptide as the bone
graft supplement in adolescents undergoing pedicle
screw instrumentation for idiopathic scoliosis.
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