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Axial manifestations in osteogenesis 
imperfecta (OI) include cerebral 

basilar invagination, kyphoscoliosis, 
lumbosacral spondylolysis, and spondy-
lolisthesis [1]. Scoliosis in OI has been 
reported to occur in 40–80% of patients. 
Multiple potential causes leading to de-
velopment of scoliosis in OI patients in-
clude vertebral body fragility, low bone 
mineral density, vertebral body deformi-
ty mainly consisting of biconcave ver-
tebrae, and age of motor development. 
The approach to younger OI children 
with early-onset scoliosis (EOS) is not 
well established. Therapeutic aim is to 
obtain a sustained vertebral distraction 
for deformity correction. Only a few case 
reports describe the use of an expandable 
mechanical or magnetically growing spi-
nothoracic fixation device in children 
with OI who have developed thoracic 
insufficiency syndrome (TIS) [2,3]. We 
report the use of a non-magnetic all-spi-
nal growing rod (GR) for the treatment of 
early onset progressive scoliosis.

PATIENT DESCRIPTION

An 8-year-old female patient diagnosed 
with type 4 OI (sillence classification) 
presented to our scoliosis clinic. The pa-
tient had no pulmonary compromise, was 
household ambulatory, and used a wheel-
chair for transport in the community. 

Her past medical history included 
bilateral femoral telescopic rodding and 
intravenous zoledronate therapy every 
4 months. Multiple attempts for scolio-
sis correction using Risser casting had 
failed. Her parents were informed about 
the progression of scoliosis and decision 
was made to utilize GR with multiple 
lengthening surgeries until she reaches 
her final spinal height. We also discussed 
the potential risks of surgery. 

Prior to her treatment in late 2013, her 
scoliosis had a left-sided thoracic curve of 
83° and a right-sided lumbar curve mea-
suring 67° [Figure 1A]. Bending films 
showed correction of the thoracic and 
lumbar curves to 61° and 45°, respective-
ly. Her height before halo traction was 117 
cm, with pre-operative trabecular bone 
mineral density of 173 mg/cm3.

First, the patient was put in halo trac-
tion to obtain maximum spinal length. 
Thereafter, we increased the weights 
on the halo traction until it reached the 
maximum of 20 pounds by the end of 
the traction period after 9 weeks. Tho-
racic and lumbar curves reduced to 59° 
and 50°, respectively [Figure 1B]. At this 
point the patient required an anterior spi-
nal release, which facilitated a better cor-
rection prior to the GR instrumentation. 
Thus, the patient underwent a right-sided 
thoracoscopic anterior spinal release as 
an annulotomy from T6 to T11 in addi-
tion to a right-sided thoracoplasty that in-
volved rib head resection from T7 to T11. 

Two weeks later, she underwent GR 
instrumentation. Lumbar vertebrae were 
instrumented with pedicle screws, fol-
lowed by gliding screw at T12 level on 

the right side and finally the top three 
thoracic vertebrae. All of the screws were 
augmented using sublaminar wires. The 
rods were then inserted in a submuscular 
fashion using distractors and compressors 
until adequate correction and tension were 
achieved before it was locked on the ped-
icle screws. Intra-operative X-ray showed 
adequate fixation with thoracic and lum-
bar Cobb corrected to 42° and 20º, respec-
tively. Sagittal balance was also corrected 
but remained slightly positive [Figure 
1C]. The postoperative course was un-
eventful with no neurological deficit.

Eight subsequent lengthening pro-
cedures performed at 6-month intervals 
designed to achieve approximately 1 cm 
distraction. The only mishap encountered 
was on the fourth lengthening procedure 
where the right-sided T12 and L5 pedicle 
screws were found loose and hence were 
exchanged for larger diameter screws. 

In subsequent clinical visits the patient 
was clinically well except for developing 
axial lower back pain after a traumatic 
fall for which she was seen in the emer-
gency department and no injuries were 
found. However, at the following clinic 
visits the patient demonstrated a grade 
1 spondylolisthesis. The patient's pain is 
currently well controlled, we explained 
to the patient and her family that if the 
slip progresses, we might extend her fu-
sion to S1 to achieve further stability. At 
the last lengthening procedure, the Cobb 
angles were 43°and 30° for thoracic and 
lumbar curves, respectively [Figure 1D]. 

The patient was also evaluated at 
every clinical visit for proximal junc-
tion kyphosis, there was no reported 
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neck pain, and the proximal junction 
angle (PJA) was 10° while the preoper-
ative PJA was 19°. The patient’s height 
was 136.6 cm at 12 years of age, her 
spinal height from T1 to L5 was 302 
mm, and the bone mineral density was 
218 mg/cm3, which is in the normal 
upper limit. 

From a functional standpoint our pa-
tient fared very well. She uses a walker 
at school, walks independently at home, 
and participates in swimming and biking 
during the summer months

COMMENT

Surgical treatment of OI children with 
scoliosis is challenging, and must ac-
count for the child's age, magnitude of 
the curve, and the presence or absence of 
TIS. However, iatrogenic fractures [4], as 
well as complete paralysis [5], are seri-
ous complications.

Treatment options for older children 
who have, or nearly have, reached their 
final spinal height include posterior in-
strumentation with fusion. For younger 
OI children with EOS, treatment options 
are not well-defined, with few case re-
ports describing the use of an expandable 
spinothoracic mechanical or magnate 
control growing rod in children with TIS 
secondary to OI [2,3]. 

The mechanical growing rod, as in 
our patient, involved multiple surger-
ies to achieve gradual stretching of the 
curved spine. However, the procedure 
with the magnetic GR requires a single 
surgery and further lengthening of the 
rod is performed at an outpatient clinic 
with better controlled fine tuning of the 
applied force for the lengthening pro-
cedure, thus reducing not only anes-
thesia-related hazards but also dimin-
ish the risk of developing iatrogenic 
fractures [3]. 

The decision on which of the GRs 
to use depends on the availability at the 
treating hospital and surgeon preference. 
However, with both devices, when used 
in highly specialized referral centers 
significant improvement of pulmonary 

function with no major complications 
can be achieved .The use of GR in EOS 
has been well documented in conditions 
such as idiopathic scoliosis, congenital 
scoliosis, neurofibromatosis, and skel-
etal dysplasia as well as disorders with 
metabolic bone disease other than OI. 
The present case report documents the 
successful use of the traditional me-
chanical GR in the treatment of an EOS 
patient with type 4 OI.

It is crucial to mention the heteroge-
neous nature of type 4 OI. The original 
Sillence classification placed all the pa-
tients who did not conform to the first 
three subtypes under it. Three newer 
distinct subtypes, 5, 6, and 7 are distin-
guished from type 4. This difference lim-
its the ability to generalize results of type 
4 patients to other subtypes. 

CONCLUSIONS

We discuss the use of GR in OI. Most im-
portantly, to the best of our knowledge, 
this report is the first to show that tradi-
tional growing rods can be used safely in 
scoliosis in a type 4 OI patient.
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Figure 1. Plain X-ray anteroposterior 
and lateral view of patient with type 4 
osteogenesis imperfecta 

[A] Pre-operative (November 2013), 
[B] Post-halo traction (March 2014), 
[C] Immediate postoperative (May 2014), 
[D] Late postoperative (February 2020)
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