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INTRODUCTION:  Pedicle  screws  are  durable  and  safe  instruments  frequently  used  to treat  vertebra  injuries
and  deformities.  There  is also  a  possibility  of  medulla  spinalis  and  visceral  organ  injury when  the  pedi-
cle  screws  are  delivered  in  unsuitable  positions  or dimensions.  In  this  case,  the  authors  want  to draw
attention  to one  of the  visceral  organ  injuries  during  the  thoracic  pedicle  screw  placement.
PRESENTATION  OF  CASE:  A 31  years  old  man  underwent  posterior  instrumentation  and  fusion  for T4
vertebra  fractures.  The  patient  was  not  symptomatic  in the  postoperative  period.  Tracheal  pressure  was
observed at  the  3rd  thoracic  vertebra  level  on  the second  day  after  the  operation.  No  complications  were
encountered  in  the  3-year  follow-up  of  the  patient,  who  did  not  accept  a  second  surgery  recommended
for  screw  replacement.
Thoracic vertebra
Viscera

DISCUSSION:  During  surgery  for  thoracic  vertebral  fractures,  the  shoulder  joint  makes  it  difficult  to imag-
ine  as the  shoulder  bones  enter  the  field  of  view.  Therefore,  the  number  of  misplaced  screws  increases.
Moreover,  it  increases  the  risk of internal  organ  injury.
CONCLUSION:  The  use  of navigation  systems  or cannulated  pedicle  screws  to  treat  thoracic  vertebral
fractures  reduces  internal  organ  injuries.

© 2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

The use of pedicle screws (PS) in vertebra injuries has been
used for many years after being first described in 1954 [1]. It
is a method that has been used in thoracic vertebral injuries
for about thirty years [2,3]. However, many complications have
been reported in association with PS, such as many surgical
instruments. The most important of these complications are vas-
cular injuries, visceral organ injuries, and medulla spinalis injuries
[4–6].

Since the visceral organs are highly close to vertebrae in the tho-
racic region, there is always a risk of injury [7]. Since the esophagus
is the nearest organ to the vertebrae between T1 and T4, the possi-
bility of injury is high [5,8]. The esophagus slides left at the T3 level.
Therefore, the screw sent from the left side of the T3 vertebrae can
move from the right side of the esophagus and put pressure on the

trachea.

In this study, tracheal injury during posterior thoracic instru-
mentation was described because of the difficulty of imaging

∗ Corresponding author at: Department of Orthopedics and Traumatology, Ağrı
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aused by other fractures. Navigation systems and cannulated
crews that can be used in these situations were also mentioned.

. Case report

A 31-year-old man  was  involved in a motor vehicle accident. In
he first examination of the patient, he was conscious and hemo-
ynamically stable. The patient had severe back and wrist pain.
o problem was  observed in his neurological examination. The
atient’s radiographs and tomography, nondisplaced right radius
istal end fracture, right glenoid fracture, and thoracic 4th verte-
ra fracture were present (Fig. 1). Since the patient had multiple
ractures, an MRI  scan was performed to investigate additional
ertebral fracture injury. According to the MRI  scan, there was no
eight loss in the vertebrae T2, T3, T5, T6, but severe bone edema
as  due to trauma (Fig. 1).

For the radial distal end fracture, percutaneous pinning was per-
ormed with closed reduction. It was decided to follow up on the
lenoid fracture with the velpeau’s bandage. For the thoracic 4th

ertebra fracture, SY operated on the patient. In order not to sep-
rate the nondisplaced fracture in the left glenoid, the patient’s

houlder joint was not subjected to forced hyper abduction, and the
atient’s arm was fixed to his trunk in the neutral position and then,
e was  taken into operation. Transpedicular screws were inserted
ilaterally into the thoracic 2nd, 3rd, 5th, 6th vertebrae. All screws
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Fig. 3. At the axial tomography imaging, it has been seen that the screw that was
delivered from the left pedicle of the vertebra T3 projected from the anterior cor-
tex of the vertebra and passed through the medial of the esophagus and pushed
t
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Fig. 1. At the preoperative period, the fracture of the 4th thoracic vertebra has been
seen.

were calculated according to anatomical landmarks and delivered
by the freehand method. The entry point was determined through
the first path opener from the joint of the lamina’s upper limit by
the transverse process. The second path opener was used to pass
through the pedicle and reach the corpus. Then, the corpus’ anterior
border went through the probe, and the length of the screw to be
delivered was measured. According to these measurements, 5 × 35
mm screws were provided to T2 and T3, and 5 × 40 mm screws
were supplied to T5 and T6 transpedicular. After the screws were
applied, they were controlled by fluoroscopy. While no problem

was observed in the anteroposterior image, no right image could
be captured since the patient’s left shoulder was attached to his
trunk. During operation and early postoperative time, no problem
was encountered, and the patient was sent to his room in the clinic.
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Fig. 2. On the 2nd postoperative day, the patient’s direct radiography has ta

226
he esophagus (yellow arrow: trachea, green arrowhead: long screw, blue arrow:
sophagus).

On the 2nd postoperative day, X-rays were taken for the patient
ho had no problem in the postoperative period (Fig. 2). In the
-ray films taken, it has been seen that one of the screws that
ere delivered to T3 was long, and therefore, a tomography scan
as performed on the same day. In the tomography scan, it was

een that the screw was delivered from the left pedicle of the
ertebra T3 projected from the anterior cortex of the vertebra
nd passed through the medial of the esophagus and pushed the
sophagus (Fig. 3). No problem was observed in the patient’s res-
iratory function tests. The patient was told that this screw should
ave been replaced, but the patient refused the second operation,
or he did not have any problem. By the end of the patient’s 3-
ear follow-up, no respiratory function or swallowing problem was
bserved.

ken (A). One of the screws that were sent to T3 was long (Arrow) (B).
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This case-report study was prepared according to Scare Guide-
lines 2018 [9].

3. Discussion

Pedicle screws are robust fastening methods safely used for
many years. The pedicles are thin and sclerotic in the upper tho-
racic area, and anatomic variations are common [7]. It enters the
shoulder girdle bones’ imaging site during the operation, and the
intraoperative imaging systems remain inadequate. For these rea-
sons, it is challenging to deliver pedicle screws in this area. Also, the
percentage of incorrectly supplied screws is higher in this region
than in other thoracic vertebrae [1].

The possibility of injury is high after spinal surgery since the vis-
ceral organs are close to the vertebrae [2]. Although vascular organ
injuries are often reported [3], pleural injuries are also frequent
[2]. Even though esophagus injuries are more common after ante-
rior cervical surgeries [4], iatrogenic esophagus injuries caused by
misrouted pedicle screws have also been reported in the literature,
even if just a few [1,5]. No iatrogenic trachea injury caused by pedi-
cle screws was reported to date. Two esophageal injuries have been
reviewed in the literature; one was at the level T3 [1], and the other
was at the level T4 [5]. Since, at these levels, the trachea is located
just anterior to the esophagus, it is not possible for a screw deliv-
ered in the wrong position to reach the esophagus. Conversely, in
our case, the screw was provided in the right place. Since the screw
was supplied was too long, it passed through the esophagus’s right
side, and it did not harm the esophagus and pressed the trachea at
the midline.

When we tried to understand why the delivered T3 screws were
too long in our case, we have noted that the T3 screws were 5−35
mm in size, but when we tomographically measured, we found that
the screw length was 45 mm.  Furthermore, since the surgeon could
not feel typical vertebra hardness because of the fractures of the
vertebrae T2,3,5,6 in the MRI  images of the patient, we  believe that
the sent screw was long. Also, although the screws were checked
by fluoroscopy during operation, no appropriate image could be
captured. It could not be noticed that the screw was long since the
procedure was started with the patient’s left arm attached to his
trunk.

Studies have shown that medial wall injuries are less than lat-
eral wall injuries, contrary to fear [6–8]. In recent years, the use
of cannulated screws has been increased to reduce lateral per-
foration [10]. Various techniques have been proposed, such as
fluoroscopic and CT guidance surgery intraoperative electromyo-
graphy, somatosensory, and motor evoked potential monitoring
to improve the accuracy of thoracic pedicle screws [11,12]. In this
case, such systems were not used. But, we started to use cannulated
screws more frequently in the following cases. We  think that the
use of this type of screws will reduce complications and the rate of
additional organ injuries.

4. Conclusion

Pedicle screws can cause visceral organ injuries, although they
are safe instruments frequently used in spinal stabilization. Since
the trachea is close to vertebrae in the upper thoracic region, there
is a possibility of injury due to the longer screws. Imaging methods,
navigation systems, and cannulated pedicle screws should be used
more frequently to reduce visceral organ injuries in the surgery of
thoracic vertebral fractures.
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