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Management of a periaortic spinal pedicle screw in a patient with adult
presentation thoracic scoliosis

Athanasios 1. Tsirikos', Kaustubh Ahuja’

Learning Point of the Article:
Removal of periaortic pedicle screw, even without a frank vascular wall breech, should be carried out with a multidisciplinary team
including vascular surgeons, radiology, and the anesthetic teams on standby to ensure a successful outcome.

Introduction: Vascular injury due to direct contact with malpositioned pedicle screws is perhaps the most devastating complication associated
with screw instrumentation. While frank perforation of major vessels warrants urgent open or endovascular repair, the management of pedicle
screws in close vicinity of large vessels is unclear. We present a systematic multi-disciplinary approach to manage a patient with a periaortic
pedicle screw.

Case Report: A 20-year-old female underwent posterior scoliosis correction and spinal fusion for an adult thoracic scoliosis with spinal
instrumentation extending from T3-T12. In the immediate post-operative period, an episode of acute desaturation prompted a computed
tomography pulmonary angiography (CTPA) to rule out pulmonary embolism. While CTPA demonstrated an enlarged right side of the heart
(corresponding to a large atrial septal defect as evident on 2D-ECHO)), an incidental lateral breech at the left T10 pedicle screw level was also
identified with the screw tip in close proximity to the aorta. At this time, cardiac management was prioritized and a successful atrial septal defect
repair procedure was performed. After recovery from the cardiac procedure, a plan was formulated with a multidisciplinary team to remove the
pedicle screw. To determine the exact position of the screw tip in relation to the aorta, an angiogram and an intravascular ultrasound were done
which showed no evidence of intra-luminal extension of the screw tip. In addition, a transesophageal ultrasound was performed and this ruled
out any extra-luminal contact with the aorta. Subsequently, the spinal instrumentation was removed safely with the vascular surgeon and
interventional radiologist being on standby.

Conclusion: The authors suggest the removal of spinal pedicle screws in proximity to major vessels and describe an algorithm for this.
Thorough pre-operative planning and detailed vascular imaging, as well as a multidisciplinary approach resulting in a clear surgical plan are
critical to allow safe removal of such implants.
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Introduction due to pedicle screw misplacement. Vascular injury due to direct
Posterior spinal instrumentation is the most common form of contact with a pedicle screw that breaches the vertebral cortex s

spinal fixation used during scoliosis correction. Although it is a perhaps the most devastating complication and this is often
robust fixation technique and provides 3-column vertebral associated with significant morbidity and potential mortality.
stabilization, it carries a risk of serious complications primarily While frank perforation of major vessels warrants urgent open or
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Figure 1: The patient had a thoracic and lumbar scoliosis (a) with associated thoracic hypokyphosis producing negative sagittal balance (b). A

posterior spinal fusion across the levels of the primary thoracic scoliosis achieved a balanced spine with good correction of the deformity in both

coronal andlateral planes (cand d). This was maintained after instrumentation removal as the spine had solidly fused along the operated segments.

endovascular repair, the management of pedicle screws in close
vicinity oflarge vesselsis unclear. We present a systematic multi-
disciplinary approach to manage a patient with a periaortic
pedicle screw.

Case Report

A 20-year-old female underwent deformity correction and
spinal fusion surgery for presumed adult idiopathic scoliosis
with posterior spinal instrumentation comprising pedicle
screws and hooks extending from T3-T12 (Fig. 1). The pre-
operative assessment including an ECG did not demonstrate
any abnormalities and her past medical history was uneventful
while she had a normal level of physical activities including
sports. The anesthetic and scoliosis surgery was uncomplicated
with the patient maintaining good O2 levels and blood pressure
while the intraoperative neuromonitoring showed stable motor
and sensory potentials throughout. Her initial post-operative
course was without incident until post-operative day 2 when
she had episodes of acute de-saturation which prompted USG
Doppler for bilateral lower limbs and computed tomography

pulmonary angiography (CTPA). While both the studies ruled
out any evidence of pulmonary embolism, CTPA revealed right
heart strain pattern and an enlarged right side of the heart. A
subsequent 2D echocardiography revealed a large atrial septal
defect (ASD) which had remained asymptomatic up to that
point. In addition, the CTPA demonstrated a lateral breech at
the left T10 pedicle screw level with the screw tip being in close
proximity to the aorta. A multidisciplinary team meeting was
held where it was decided to prioritize cardiac management for
ASD and keep the malpositioned screw under observation with
removal planned for a later date. An ASD repair procedure was
performed and this was uneventful with the patient making a
goodrecovery.

After recovery from the cardiac procedure, a repeat computed
tomography (CT) scan was performed to plan removal of the
screw; the CT scan showed the position of the left T10 screw in
close vicinity of the aorta (Fig. 2). To determine the exact
position of the screw tip in relation to the aorta, an angiogram
and an intravascular ultrasound was done which showed no
evidence of intra-luminal extension of the screw tip. In addition,
a transesophageal ultrasound was
performed and this ruled out any extra-
luminal contact with the aorta. Two years
following the primary scoliosis correction,
it was decided to proceed with removal of
the spinal instrumentation with the
vascular surgeon and intervention
radiologists being on standby. The midline
longitudinal scar was reopened and the
spine was exposed across the previously
operated segments from T3-T12. A solid

Figure 2: Computed tomography scans obtained after the index procedure show the left T10 posterior spinal fusion was noted across

pedicle screwimpinging on the aorta (aandb).

the previously operated levels which
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allowed the spinal instrumentation to be removed without
compromising the surgical outcome of scoliosis correction.
Intraoperative neuro-monitoring was used and the procedure
was uncomplicated. The fusion mass was re-grafted using
allograft bone. The patient was followed in our clinic for an
additional period of two years during which there was no
clinical or radiographic evidence of scoliosis recurrence.

Discussion

Posterior spinal instrumentation using pedicle screws is the
most common implant technique employed during scoliosis
correction. However, this common and effective procedure is
not without complications. Although rare (reported incidence
of 0-0.05%), a vascular injury is the most catastrophic
complication of spinal instrumentation [1]. The close
proximity of the large vessels (aorta, vena cava, and renal
vessels) to the spine puts the patients at risk of injury due to
misplacement or long-sized pedicle screws [2, 3]. Clinical
presentation of implant-related vascular complications can vary
from life-threatening hemorrhage resulting from frank vascular
perforation to incidentally discovered asymptomatic screws
with the screw tips in close vicinity or abutting the large vessels.
While the former scenario requires an immediate open or
endovascular repair, management of the latter poses a dilemma

Peri-aortic pedicle
screw
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Figure 3: A flowchart showing the authors’ suggested management
protocolina case of periaortic pedicle screw.

whether to remove the screw or adopt an observational
approach with serial imaging.

The authors favor a more proactive approach based on evidence
from anumber of case reports with delayed presentations by the
impinging instrumentation [4-7]. Authors’ preferred
management protocol for managing pariaortic screws is
outlined in Fig. 3. The risks associated with delayed
presentations of peri-vascular screws include delayed
mediastinal or retro-peritoneal hemorrhage, pseudo-aneurysm
formation or thrombo-embolic complications [4, 8]. Animal
studies have shown evidence of significant wall thinning and
decreased stress to failure in 96% of impinged aortic specimens
[9]. Nevertheless, the majority of patients with misplaced
screws close to the aorta is either silent and discovered
incidentally or present with subtle signs such as pulsatile
abdominal pain, deep-seated chest pain, or asymmetric distal
pulsations [7, 8]. The authors discovered the impinging pedicle
screw in a post-operative CT scan done for a different
indication.

Pre-operative planning and careful preparation are of
paramount importance when scheduling the removal of the
malpositioned implant. We followed a multi-disciplinary team
approach with input from an interventional radiologist, a
vascular surgeon and a cardiac anesthetist who contributed to
the peri-operative plan for screw removal. Although CT scan is
an essential investigation to identify the site and level of the
offending screw, metal artefacts limit the knowledge of the exact
position of the screw tip in relation to the wall of the aorta. In the
current patient, the integrity of the inner and outer aortic walls
was ascertained with the help of an intra-luminal ultrasound
performed by the radiologist and a transesophageal ultrasound
performed by the cardiac anesthetist.

The treatment in the majority of cases in the literature
comprises removing the misplaced instrumentation and
simultaneous open or endovascular aortic repairin the presence
of a vascular injury. While this approach is safe and effective,
placing a graft in the aorta is not without complications with the
incidence of these complications increasing with longer follow-
up [10]. In agreement with the vascular surgeons, the authors
avoided any intra-vascular intervention as there was no
evidence of contact between the pedicle screw and the outer
wall of the aorta. Nonetheless, the vascular and the radiology
teams were on standby throughout the length of the procedure
in the case of an acute aortic rupture that would require urgent
treatment. The timing of screw removal after the index surgery
was essential as the spinal fusion was already achieved which
allowed the removal of the instrumentation without affecting
the result of scoliosis correction. No recurrence of the
deformity was noted at 2-year follow-up after removing the
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spinalimplants.

Conclusion

Authors suggest the removal of spinal pedicle screws in close
proximity to the major vessels. Thorough pre-operative
planning and detailed vascular imaging, as well as a
multidisciplinary approach resulting in a clear surgical plan, are
critical to allow safe removal of such implants.

Clinical Message

This case report emphasizes on the importance of the removal of the
pedicle screw in close proximity to the large vessels to avoid long-
term complications and a systematic approach with support from
vascular surgeons, radiologists, and anesthetists to achieve a
favorable outcome.
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