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Introduction

Late neurological deficit following scoliosis surgery has 
been reported in very few patients in the English-language 
literature. The first report of late paraparesis (due to bony 
overgrowth) was from Eismont and Simeone in 1981 (1). 
In 1982, Court-Brown and McMaster (2) reported another 
late paraparesis presentation after posterior spinal fusion 
for scoliosis, this time due to a pseudarthrosis and fracture 
of a Harrington rod. Savini et al. in 1990 (3) also reported 
on three cases of late paraparesis: (I) two patients with 
progression of deformity after a spinal fusion; and (II) one 
patient with bony overgrowth following a pseudarthrosis. 
Previous to Savini, Roy et al. (4) had reported a case of late 
neurological deficit also following a non-union. Although 
there is no clear evidence to change the standard follow-
up for postoperative patients, surgeons must be aware of 
the possibility of late complications following multi-level 
posterior spinal fusion and should promptly address any 
changes in the patient’s neurological status. The differential 
diagnosis should include investigation for infection (5), 
hardware erosion and/or fusion failure. 

We report  on two rare  cases  where the upper 
instrumentation migrated toward the canal at 2 and 6 years  

postoperatively, causing spinal cord compression and 
progressive neurological deficit. 

Case presentation

Clinical case 1

A 16-year-old female with Down syndrome underwent 
posterior spinal fusion for a 44º right thoracic curve (Figure 1).  
A T4–L4 posterior instrumentation was performed with no 
technical difficulties. A hybrid construct with a Universal 
Spinal System (USS) lateral-loading device was selected 
(Figure 2). Local and iliac bone graft was used. Proper 
placement of the implants was checked by post-operative 
radiographs. There were no surgical complications; 
somatosensory evoked potential (SSEP) was normal 
throughout the entire procedure, and the patient awoke 
without any neurological deficits. 

Two years after the index surgery and 3 months after a 
car accident, the patient started to have progressive difficulty 
in walking, exhibiting bilateral lower-extremity weakness, 
increased spasticity more severe on the left side, and poor 
balance. Her physical examination showed a slow and spastic 
gait with a wide base. There were no other symptoms such 
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as fever or back pain. Long films were interpreted as normal 
with no significant changes from previous ones. Due to the 
context of Down syndrome, dynamic cervical spine films 
were ordered which showed no signs of instability. The 
white blood cell (WBC) count, C-reactive protein (CRP) 
and sedimentation rate (SR) were normal. Because it was 
impossible to perform magnetic resonance imaging, a CT 
scan was obtained when the patient became unable to walk, 
with global motor strength of 2/5 in the left lower extremity 
and 3/5 on the right. Clonus was evident and a Babinski’s 
was present on the left but equivocal on the right. The CT 
scan showed exuberant medial migration of the two upper-
left proximal pedicle hooks into the canal with significant 
spinal cord compression (Figure 3A,B,C,D). No peri-implant 
fluid collections were observed. The patient was admitted 

and the instrumentation was promptly removed. 
During surgery we realized that both pedicle hooks 

had migrated into the canal and were covered by a 
layer of bone, suggesting progressive bony remodeling 
during migration. There was no sign of acute fracture or 
pseudarthrosis. The patient had an uneventful recovery 
with early improvement of her neurological deficits. A 
post-operative spine MRI showed clear signs of cord 
edema at the level of T5. Cultures returned negative and 
at 6-month post-operative follow-up, the patient was 
able to walk without support having normal bowel and 
bladder function. No further procedure or surgery was 
undertaken. 

The patient is now eight years out from her last surgery 
with full neurological recovery and a stable residual 

Figure 1 Case 1: standing pre-operative posterior/anterior (A) and lateral (B) radiographs showing a right 45º low-thoracic scoliosis with 
hypokyphosis.
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deformity (Figure 4A,B). 

Clinical case 2 

We were asked to re-evaluate a 19-year-old female 
with cerebral palsy (West syndrome). She was six years 
status-post uneventful T2-to-pelvis fusion for a 100º 
neuromuscular scoliosis (Figures 5,6). During the index 
surgery, we had used four screws proximally without cross-
links, followed by sublaminar wires through the dorsal spine 
and screws in the lumbosacral area. Local bone graft was 
used and correct implant placement was confirmed by post-
operative radiographs. 

Three months before the requested clinical re-
evaluation, the patient started complaining of discomfort 
over the proximal end of the instrumentation. Other than 
progressive weight loss there had been no other symptoms. 

One month before the consultation, the mother noticed 
a progressive decline in lower limb movement and some 
changes in the patient’s bladder habits (with a history of 
urinary tract infection). The mother denied any trauma 
or episodes of grand mal seizures in the patient’s history. 
She had experienced no fevers or other signs of current 
infection; the surgical scar was well healed. On physical 
examination, the patient was significantly under-
nourished, was constantly drawing her hand toward her 
neck, and had no spontaneous movement of either lower 
extremity (though movement had been present before). 
Both lower extremities exhibited hypertonia and clonus, 
although it was difficult to compare this with previous 
observations. 

On long spinal films, loosening around the two left-
upper screws was evident (Figure 7A). A CT scan showed 
medial migration of these upper screws, which were grossly 

Figure 2 Case 1: standing post-operative posterior/anterior (A) and lateral (B) radiographs showing T4–L4 hybrid instrumentation.
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Figure 3 Case 1: CT scan axial view of the upper thoracic spine showing significant canal violation by T4 left pedicle hook (A,B) and also 
canal violation by T6 left pedicle hook (C,D) that became symptomatic 2 years after index procedure.
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present within the spinal canal compressing the cord  
(Figure 7B,C). The WBC count was 9.87×109/L and CRP 
was 0.36 mg/dL. The patient was scheduled for implant 
removal, which was planned to be a small procedure 
removing only the dislocated implants. 

Corrosion debris was found at the time of surgery 
with a small amount of fluid around the stainless-steel 
implants. The rod was cut and proximal two screws were 
removed from the canal. The fluid was sent for culture 
and no further surgery was performed. The right side 
was left untouched as there was no loosening around 
those implants. Early cultures were negative, but at our 
request these were kept in culture for two additional 
weeks resulting in growth of Propionibacterium acnes. 
Appropriate antibiotics were given intravenously for over 
two weeks and were then continued orally for 3 months. At  

2 years follow-up patient didn’t regain her previous lower 
extremity motion there was no infection recurrence and 
deformity remained stable (Figure 7D). 

Discussion

These two unusual cases clearly show the need for long-
term follow-up of patients who have had posterior spinal 
fusion for scoliosis, since neurological complications, 
although rare, can reportedly occur up to 15 years after 
the index procedure (1-4). The few cases reported in the 
English-language literature are mostly related to persistence 
of non-union with progression of deformity, a possible 
stretching effect on the spinal cord, or bony overgrowth 
into the vertebral canal at the level of the nonunion (1-3).  
In 2003, Tribus and Garvey et al., reported on a case of 
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Figure 4 Case 1: anterior/posterior (A) and lateral (B) radiographs 6 years post-instrumentation removal showing a stable deformity 
correction.

delayed infection 10 years after scoliosis surgery. During 
implant removal, total laminar erosion on the convex side 
was described with the rod in direct contact with the spinal 
cord. According to the authors, mechanical factors due to 
persistence of micro-motion were most likely eroding bone, 
which allowed implant intrusion into the canal (6). Hales 
et al. previously showed a problem with L5 distal-hook 
fixation in the Harrington era, due to remaining lumbosacral 
lordosis and persistent motion. A significant number of 
patients with neurological problems have experienced 
clinical resolution following implant removal (7). Vialle et al.  
also reported paralysis which developed ten years after the 
index procedure, caused by an unlikely leiomyosarcoma 
involving a laminar hook. He stated that any neurological 
deficit should be promptly investigated because of possible 
unusual implant-related complications (8).

The two remarkable cases we report herein represent 
atypical proximal instrumentation failure but with two 
distinctly different types of anchors. It is well recognized 
that a hybrid construct (hooks proximally/screws distally) 
is less able to correct and maintain a coronal deformity due 
to more frequent implant-related complications (9). Luo 
et al., in their systematic review compared pedicle-screw 
constructs with hybrid constructs, documented a significant 
increase in implant dislodgment with hybrid constructs, 
requiring operative correction. Only one case out of 663 
patients sustained a nerve root injury (10). In addition, it has 
been our experience with hybrid constructs to observe some 
shift of the spine over the years, with some progression 
or compensation in the upper curve. This may be related 
to the increased difficulty in grafting this area due to the 
presence of hooks and cross links.

BA
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Figure 5 Case 2: pre-operative sitting anterior/posterior (A) and lateral (B) sitting radiographs showing a 100º thoracolumbar kyphoscoliosis 
with significant pelvic obliquity.

BA

Our first patient (case 1 above) also had an increased 
risk for complications with instrumentation due to 
Down syndrome. Although there are very few case series 
describing scoliosis in this context, those cases have 
raised issues of infection, pseudarthrosis, and junctional 
problems. Milbrandt et al. documented complications in 
four out of seven patients (57%) with Down syndrome, 
who were treated surgical ly  for  scol ios is .  These 
complications included three pseudarthroses, four implant 
failures, three cases of superior kyphosis, and one infection. 
Of the four implant failures, one was at a pseudarthrosis 
level, well seen on radiographs; the other three were at 
the superior or inferior limits of the constructs, with loss 
of instrumentation fixation (11). In the series by Lerman 
et al., also in seven patients, one pseudarthrosis was 
reported with hardware failure, as well as one distal lateral 
junctional subluxation, one delayed wound healing, one 
surgical-site infection and one upper hook pull-out (12).  
A more recent series by Abousamra et al. reported only 

one early deep infection in 10 patients with Down 
syndrome, who were operated on for scoliosis (13).  
Although there was a mean follow-up of 2.6 years, the 
authors addressed the possible relationship between a 
more stable construct with screws and a better outcome; 
most of the previous cases reported in the literature used 
hybrid constructs, Harrington rods, or even anterior 
Dwyer types of instrumentation (11,12). 

The authors are most familiar with hook failure via pulling 
out or by fracturing the laminae, but medial migration into 
the spinal canal, as we report, is a rare and less-expected 
complication. Although a recent trauma (the auto accident) 
may have contributed to the development of neurological 
compromise, we believe most of the observed migration most 
likely happened over a period of time since the implants were 
well settled, perfectly covered by bone, and not loose. 

In our second case, looking at sequential long spinal 
films during follow-up, we did realize the presence of 
rotation along the dorsal spine most likely due to a 
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crankshaft phenomenon, since a CT scan showed a regular 
fusion mass at the apex of the dorsal curve. Due to this 
rotation, upper screws may have been put in to mechanical 
stress which, combined with typical poor bone mineral 
density in this patient, may have contributed to screw 
loosening and failure followed by cavitation. On the other 
hand, this case resembles others reported by Richman  
et al. and Beguiristain et al., since we found metal debris, 
a small amount of corrosion, along with the presence of 
Propionibacterium acnes, all of which could have helped cause 
bone resorption and fixation failure (14,15).

In summary, late paralysis following posterior spinal 
fusion—although rare—should lead the attending 
physician to fully evaluate the spine for diagnoses 
such as non-union, infection and/or possible implant 
migration into the spinal canal. It is impractical to follow 
all neuromuscular surgical patients for many years after 
routine follow-up care has been completed. However, both 
patients and their families should be educated about the 
remote possibility of this type of late complication so they 
may seek medical care if there are changes in the patient’s 
baseline neurological function.

Figure 6 Case 2: post-operative anterior/posterior (A) and lateral (B) radiographs showing a satisfactory curve and pelvic-obliquity 
correction with a screw and sublaminar wires.
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Figure 7 Case 2: (A) six-year post-operative anterior/posterior radiograph of upper thoracic spine exhibiting medial displacement of left 
upper screws; (B) CT scan showing T2 left screw migrated toward the canal and significant osteolysis of pedicle and vertebral body; (C) CT 
scan showing T3 left pedicle screw migrated toward the contralateral pedicle; (D) 2-year post-operative anterior/posterior and lateral long 
sitting spinal radiograph. 
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