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The pedicle is the structure that connects the anterior 
column with the middle and posterior column. 
Because the pedicle screw passes through the 
vertebral pedicle and extends to the anterior column, 
it is a solid stabilization technique that covers all 
three columns and a method that has a wide range 
of use from spinal deformity to degenerative spine 
and tumors.[1] Since the screw also passes through 
the inner column, the surrounding structures are at 
risk. The most important of these structures is the 
spinal cord. The thoracic region, particularly the 
azygos vein, intercostal artery, inferior vena cava, 
and aorta, and the iliac arteries in the lumbar region 
are at risk. Vascular injuries are a rare but substantial 
complication of spinal surgery.[2]

Vascular injury can occur in the form of 
sudden death due to sudden bleeding, as well as 
a pseudoaneurysm that causes symptoms in the 

A large vessel injury after the insertion of a pedicle screw is 
a rare complication, and sudden bleeding or pseudoaneurysms 
may occur. We present a 19-year-old male patient with a 
diagnosis of adult idiopathic scoliosis who underwent surgery 
without intraoperative complications. When the patient 
developed dyspnea on the postoperative second day, an 
anteroposterior X-ray revealed lateralized screws on the left 
side at the segments T3 through T8, which was confirmed by 
computed tomography (CT). During this process, the patient 
had also developed hemothorax, and the patient was stabilized 
by the drainage performed by thoracic surgeons. The patient 
underwent revision surgery on the 10th postoperative day. 
Subsequently, the patient did not have any complaints during 
three years of follow-up. In conclusion, considering that 
the unexpected localization of pedicle screws after scoliosis 
surgery may have serious consequences, a CT scan should be 
performed in case of any doubt, and revision surgery should be 
performed urgently in case dangerously located pedicle screws 
are detected.
Keywords: Malposition, pedicle screw, scoliosis, thoracic aorta.

Unexpected localization of a thoracic pedicle screw nearby 
the aorta after scoliosis surgery

Ali Murat Başak, Tolga Ege, Eda Yıldırım, Ömer Levent Karadamar, Deniz Çankaya

Department of Orthopedics and Traumatology, Gülhane Training and Research Hospital, Ankara, Turkey

postoperative period, or these patients can be detected 
randomly on a computed tomography (CT) scan taken 
a few years later without having any symptoms. 
There is not much information on this topic in 
the literature. Herein, we present a case with an 
unexpected localization of the pedicle screw nearby 
the aorta after scoliosis surgery and the management 
of this complication.

CASE REPORT

A 19-year-old male patient presented to Gülhane 
Training and Research Hospital, Department of 
Orthopedics and Traumatology with a complaint 
of thorcalumbar spinal deformity. The patient was 
diagnosed with adult idiopathic scoliosis by standing 
anteroposterior spinal radiograph, and the patient 
was operated on. The patient did not experience 
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any issues on the first postoperative day, and an 
anteroposterior X-ray of the spine showed lateralized 
screws at the left T3 through T8 vertebral segments 
(Figure 1). The patient developed shortness of breath 
on the second postoperative day, and a CT scan was 
requested, which confirmed that the screws were 
lateralized and revealed that the patient had already 
developed left hemothorax. The patient was urgently 
evaluated by thoracic surgeons, and the possibility of a 
ruptured esophagus or segmental artery bleeding was 
considered. The patient underwent esophagography, 
and no leakage was observed in the esophagus 
(Figure 2). Afterward, the patient’s hematoma was 
surgically drained, and the patient stabilized after 
this procedure. The patient was mobilized on the 
second day after the drainage.

Since the left T4 screw was found to be in contact 
with the aorta on CT scan (Figure 3), although 
the patient's condition was stable, revision surgery 
was decided due to the risks of pseudoaneurysm 
or perforation that may develop in the future. A 
consultation with cardiovascular surgeons was held. 
The procedure was performed in the cardiovascular 
operating room in the lateral position to place distance 
between the aorta and the vertebrae. The aortic 
graft was prepared by the cardiovascular surgery 
department before the operation. During the surgery, 
the lateralized screws were removed first. Since the 
position was not suitable for screw placement, a 
laminar hook was preferred instead of screw revision 
(Figure 4). The patient, whose general condition was 
well, was mobilized on the first postoperative day. 
The patient did not develop any complications during 
hospitalization and was discharged. Thus far, there 
have been no complications with the patient, who is 
in their third postoperative year. A written informed 

Figure 1. Anteroposterior radiograph of the spine showing 
lateralized screws at the left T3 through T8 segments.

Figure 2. Esophagography demonstrating the absence of 
leakage in the esophagus.

Figure 3. Computed tomography image displaying the contact of the left T4 screw with the aorta.
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consent was obtained from the patient for the 
publication of this case report.

DISCUSSION

The stenosis of the thoracic pedicles and the presence 
of deformity in scoliosis indicate a higher rate of 
misplacement of the thoracic pedicle screws.[3] In 
patients with major scoliosis, the aorta is extremely 
close to the vertebra.[4] In these patients, it is seen that 
the aorta is situated more laterally, which increases 
the possibility of injuring the aorta when pedicle 
screws are placed laterally.[5] This condition may 
present with sudden vascular bleeding and may 
require sudden vascular intervention, or it may be 
asymptomatic.[6]

Since the aorta is a pulsatile structure that moves 
continuously, a screw in contact with it indicates 
constant trauma to the aorta. Since it has been 
reported that pseudoaneurysm may develop due to 
these traumas, we decided to revise the screws in 
our patient in the early period.[7] When approaching 
these cases, there are publications recommending 
aortic graft placement to minimize the possibility 
of bleeding before the screw is removed, and 
a 3.9% risk of paraplegia has been reported in 
these cases.[6,8] In the current case, we preferred to 

remove the screw without using a graft, in close 
contact with the cardiovascular surgery team, and 
accompanied by the graft prepared by measuring 
the preoperative CT images of the patient. Since 
the patient was hemodynamically stable after the 
screw was removed, no graft was needed for the 
vascular structure.[8] A recent publication indicated 
that in the lateral decubitus position, the aorta is 
located farther from the vertebral column.[9] In a 
recent report on two cases, successful removal of 
malpositioned pedicle screws was performed in two 
patients with aortic lesions without using vascular 
grafts.[10]

In the presented case, we operated on the patient 
in the lateral decubitus position instead of the prone 
position. Therefore, we considered it appropriate to 
use a laminar hook instead of using revision screws 
after removal of the lateralized screws. 

In conclusion, thoracic aortic injuries due to 
incorrect pedicle screw placement are a rare but 
substantial complication. In any case of doubt 
regarding the screw, CT scans should be viewed 
immediately. In such cases, revision without 
grafting may be considered, although post-graft 
screw revision is generally recommended in the 
treatment.

Figure 4. Radiographs demonstrating the laminar hook used instead of revision screws after the 
removal of the lateralized screws.



Jt Dis Relat Surg Case Rep122

Declaration of conflicting interests
The authors declared no conflicts of interest with respect to 

the authorship and/or publication of this article.

Funding
The authors received no financial support for the research 

and/or authorship of this article.

REFERENCES

1. McCormick J, Aebi M, Toby D, Arlet V. Pedicle screw 
instrumentation and spinal deformities: Have we gone too 
far? Eur Spine J 2013;22 Suppl 2:S216-24. 

2. Parker SL, Amin AG, Santiago-Dieppa D, Liauw JA, 
Bydon A, Sciubba DM, et al. Incidence and clinical 
significance of vascular encroachment resulting from 
freehand placement of pedicle screws in the thoracic and 
lumbar spine: Analysis of 6816 consecutive screws. Spine 
(Phila Pa 1976) 2014;39:683-7. 

3. Suk SI, Kim WJ, Lee SM, Kim JH, Chung ER. Thoracic 
pedicle screw fixation in spinal deformities: Are they really 
safe? Spine (Phila Pa 1976) 2001;26:2049-57. 

4. Nathan H. Relations of the soft structures of the posterior 
mediastinum in the scoliotic spine. Acta Anat (Basel) 
1988;133:260-4. 

5.	 Sarlak	 AY,	 Buluç	 L,	 Sarisoy	 HT,	 Memişoğlu	 K,	 Tosun	 B.	
Placement of pedicle screws in thoracic idiopathic scoliosis: 
A magnetic resonance imaging analysis of screw placement 
relative to structures at risk. Eur Spine J 2008;17:657-62. 

6. Loh SA, Maldonado TS, Rockman CB, Lamparello PJ, 
Adelman MA, Kalhorn SP, et al. Endovascular solutions to 
arterial injury due to posterior spine surgery. J Vasc Surg 
2012;55:1477-81. 

7. Tschoeke SK, Gahr P, Krug L, Kasper AS, Heyde CE, Ertel 
W. Late diagnosis of pedicle screw malplacement with 
perforation of the thoracic aorta after posterior stabilization 
in a patient with multiple myeloma: Case report. Spine 
(Phila Pa 1976) 2011;36:E886-90. 

8. Rizvi AZ, Sullivan TM. Incidence, prevention, and 
management in spinal cord protection during TEVAR. J 
Vasc Surg 2010;52(4 Suppl):86S-90S.

9. Plataniotis N, Evangelopoulos DS, Katzouraki G, 
Pneumaticos S. The effect of patient positioning on the 
relative position of the aorta to the thoracic spine. Eur Spine 
J 2019;28:477-83. 

10.	 Valič	 M,	 Žižek	 D,	 Špan	 M,	 Mihalič	 R,	 Mohar	 J.	
Malpositioned pedicle screw in spine deformity surgery 
endangering the aorta: Report of two cases, review of 
literature, and proposed management algorithm. Spine 
Deform 2020;8:809-17.


