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Abstract
Iatrogenic vascular injury during posterior spinal surgery is a rare but potentially serious complication with treatment challenges. We report the case of
threatened aortic injury by pedicle screw impingement during posterior fixation of thoracic spine T7 - T8 fracture dislocation. The removal of the conflicting screws was done posteriorly after a visual control of the absence of
adventitious break-in by a thoracotomy.
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1. Introduction
Pedicle screws have been used successfully for posterior spinal fixation. Their
biomechanical superiority and advantages in terms of fusion rates, coronal balance restoration and functional outcome are well established. Pedicle screw insertion requires thorough knowledge of the pedicle and vertebral anatomy [1].
Iatrogenic aortic injury by pedicle screw instrumentation is a rare complication
during posterior reconstructive surgery of spinal deformity, spinal traumatic injuries and spinal degenerative disease [2]. Complications of posterior spinal instrumentation with pedicle screws, although rare, are known and are usually
neurological [1]. Vascular complications, acute or secondary, have been reported
in the literature mainly in the scoliotic kyphosis surgery [1] [3]-[11]. Regardless
of approach, the anatomical proximity to the vertebral column places the descending aorta at increased risk of injury from procedural manipulation and
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screw migration during the posterior thoracic spinal surgery [1] [2] [3]. We report the case of iatrogenic threatened aortic injury by pedicle screw instrumentation during posterior reconstructive surgery of thoracic spine fracture dislocation.

2. Case Report
It was a 48-year-old female patient with no past medical and surgical history,
admitted in the emergency department for polytrauma two hours after a domestic accident: collapse of a concrete floor slab on her during stormy weather in
precarious housing estates.
The injuries found on admission were:
A T7 - T8 fracture dislocation with burst fracture of T7 (Figure 1) and paraparesis of the right lower limb scaled ASIA D,
A fracture of the body of the sternum,
A fracture of the posterior arch of the fifth and sixth left ribs with mild left
pleural effusion,
A pilon fracture of the distal tibia associated with a fracture of the one fourth
(¼) distal of the right fibula.
She underwent in emergency an open reduction and posterior fixation of T5
to T10 with freehand placement of pedicle screws on T5, T6, T8 and T9 under
lateral fluoroscopic control. No intraoperative incident was noted. Control
X-rays and CT-scan showed a satisfactory reduction but with obviously too long
screws (Figure 2). The MRI revealed the impingement between the proximal
screws and the azygous vein and the esophagus while the left distal screws (T8
and T9) were in close contact with the descending aorta but could not confirm
their intra or extra luminal status (Figure 3).

Figure 1. Fracture dislocation of T7 - T8 with burst fracture
of T7 and T8.
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Figure 2. Control X-rays and CT-Scan showing too long
screws potentially impinging the great vessels.

Figure 3. MRI showing conflicts between left T9 screw—Aorta
and right T9 screw—Azygous vein.

In lateral position, an exploratory thoracotomy in the seventh left intercostal
space at twenty-second day found that the descending aorta came into contact
with the left pedicle screws at T8 and T9 without adventitial break-in (Figure 4).
Removal of the four (4) left screws was performed posteriorly with endothoracic
control. The aftermaths of surgery were therefore simple and straightforward
with complete neurological recovery at the sixth month of follow-up. Bone
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Figure 4. Intraoperative endothoracic view with aortic impingement without adventitia break-in.

healing was achieved and no vascular solutions were noted in the follow-up and
at the reassessment time at the fifth year follow-up (Figure 5).

3. Discussion
Iatrogenic major vascular injury during posterior spinal surgery is a rare but potentially devastating complication [1]. Some rare cases of aortic injuries by pedicle screws in spine surgery were described in the literature [1] [3]-[13]. These
injuries can present as an immediate hemorrhage in the operating room [12].
Their recognition is most often postoperative on the reading of the control imaging or the presenting clinical signs [12]. In our case, the diagnosis of aorta impingement was found on the control X-rays and confirmed by CT angiography
and MRI. Both later exams usually help to diagnose the conflict and establish the
therapeutic plan [3] [4]. It is however difficult to confirm the intra or extra luminal position of the conflicting screw as illustrated in our case. When spinal
hardware abuts the aorta, we recommend removal of the hardware as pseudoaneurysm or even aortic perforation can present weeks to months later. The spectrum of injuries includes vessel perforation leading to hemorrhage, delayed
pseudoaneurysm formation, and threatened perforation by screw impingement
on arterial vessels [7] [10] [11] [12].
However, techniques differ from authors. The blind technique of removal of
the screw is illogical and dangerous with risk of major hemorrhage. The removal
of the misplaced screw under visual control through a thoracotomy seems more
reasonable [4]. Depending on the extent of the defect, this could be performed
with direct repair, patch angioplasty, or interposition grafting. However, open
surgical repair can carry a high morbidity rate than screw removal after
DOI: 10.4236/ojo.2018.82007
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Figure 5. X-ray and MRI control at the reassessment showing
bone healing without vascular injury.

placement of a protective aortic stent. The unavailability of this implant in our
environment forced us to practice a conventional thoracotomy. However, the
accuracy of pedicle screw placement has always been a major drawback, in association with possible injury of vital structures such as aorta, vena cavaor spinal
cord; thus knowledge of perfect pedicle screwing is essential to prevent these
complications. Although endovascular approaches have benefits in aortic aneurysm repair, the techniques of open thoracic aortic repair remain relevant; so
various techniques described do not themselves guarantee total safety [2] [14].
The intraoperative fluoroscopic guidancewith navigation is a good and useful
tool for checking the correct positioning of the screws [14].

4. Conclusion
Iatrogenic vascular injury during posterior spinal surgery is a rare but potentially
serious complication. Their occurrence is always dramatic and their management is challenging. The prevention requires good operative planning with a
perfect screwing technique under modern intraoperative fluoroscopic guidance.

Informed Consent
Informed consent was obtained from the patient to report this case.
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