
ABSTRACT

Percutaneous vertebral augmentation procedures for vertebral fractures are increasingly becoming popular. However, due to difficulties in 
thoracic vertebra morphology and live fluoroscopic imaging, alternate imaging modalities may be needed. In this case report, T4 kyphoplasty 
application under serial computed tomography imaging is presented.
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INTRODUCTION

Vertebral fractures are one of the common pathologies encoun-
tered in neurosurgical practice, and osteoporosis is their most 
common underlying cause. There is no consensus on the treat-
ment of vertebral fractures in the literature. In vertebral fractures, 
which are usually neurologically stable, the first treatment of 
choice is conservative, and it often involves analgesia, rest, the 
corset use, and rehabilitation (1). However, vertebroplasty and ky-
phoplasty, which are vertebral strengthening methods, are used 
in patients whose symptoms do not improve. Although fluoros-
copy is usually used during kyphoplasty procedures, computed 
tomography (CT) imaging is also used for procedures in the up-
per thoracic region. In this publication, we present a patient who 
suffered an upper thoracic vertebral fracture and benefited from 
kyphoplasty.

CASE REPORT

A 60-year-old female patient was admitted to our outpatient 
clinic with the complaint of back pain after falling from a tree 2 
years before. The patient who had no neurological deficit had 
back pain for 2 years despite the use of a corset and a pain reliev-
er. The pain intensity was reported as 8 on the visual pain scale 
(VAS). T4 compression fractures were detected in the thoracic CT 
and magnetic resonance (MR, GE Signa HDX (General Electric, 
Milwaukee, WI)) imaging (including a short-tau inversion recovery 
sequence) (Figure 1).

Due to the fracture in the upper thoracic region, kyphoplasty with 
CT was planned. Written informed consent was received from 

the patient. Sedation was applied; the patient was laid on a CT 
stretcher in prone position in the CT laboratory, and serial CT 
(Siemens Somatom Emotion, Germany) imaging was taken. The 
vertebral corpus was entered through both pedicles of T4 with a 
sterile technique. Following the surgical maneuvers, CT images 
were taken, and the location of the cannula was checked at each 
step. During the serial CT scan, when it was observed (Figure 2) 
that the corpus anterior wall was passed, the cannula was with-
drawn, and its position was again confirmed with CT. The kypho-
plasty balloon was inserted through the trocar on the patient’s 
right side and inflated, and thus the corpus was tried to be raised. 
The balloon was removed, and 3 cc of polymethylmethacrylate 
(PMMA, Mendec Spine, Italy) was injected. The process was com-
pleted without any problems.

In a CT scan that was taken at the end of the procedure, acrylic 
was observed to spread in the T4 corpus (Figure 3). However, 
it was observed that a trace amount of cement leaked into the 
thorax. Still, this did not cause any symptoms in the patient. The 
patient stated that her pain completely disappeared after kypho-
plasty (VAS score=1). The patient, who had stable vital signs and 
had no complaints, was mobilized the same evening and dis-
charged the next day.

DISCUSSION

Vertebroplasty and kyphoplasty are the techniques which use has 
gradually increased over the last 50 years (2, 3). There are two 
types of vertebral strengthening interventions for the treatment 
of vertebral fractures: vertebroplasty and kyphoplasty. In both 
techniques, by reaching the vertebral corpus using a cannula 
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with percutaneous intervention and by injecting PMMA into the 
fractured corpus, the fracture is stabilized (4). Differently, there is 
a widespread belief that a balloon is inflated to change the shape 
of the corpus, the height of the collapsed vertebra is increased, 
a cavity is formed in the corpus, and the leakage of cement from 

the vertebra is thus reduced in kyphoplasty (5, 6). These two new 
techniques have replaced open surgeries in stable cases because 
they are less invasive, have fewer complications, and have posi-
tive effects on morbidity and mortality.

Major complications of vertebra-strengthening techniques in-
clude infection, hemorrhage, pneumothorax or rib fracture, ra-
diculopathy due to cement leak, canal stenosis and associated 
paralysis, pulmonary embolism, and death. Although the cement 
leak is often monitored radiologically, 96% of cases can be as-
ymptomatic (1). The most common anatomic regions where the 
cement leak is encountered are paravertebral space, epidural 
space, intervertebral disc, and foraminal zone.

In the vertebra-strengthening procedure, radiological examina-
tions during the diagnosis before the intervention are as impor-
tant as those performed during and after the intervention. During 
the diagnosis, through MR and CT imaging, diagnosis can be 
made, and the complication rate is reduced by determining the 
pedicle diameter and entrance angles. Technetium-99 bone scin-
tigraphy can be used in patients with a pacemaker or in patients 
in whom MR can not be taken due to other causes. The integrity 
of the posterior wall can be assessed with tomography (7).

The thoracic region has a more complicated anatomy in terms of 
the specification level with fluoroscopy and detecting the entry 
points of the pedicles during vertebroplasty and kyphoplasty. In 
addition, it may be difficult to identify the pedicle because of 
the reduction in corpus height and thoracic structures that are 
involved in breathing. There are many publications in the liter-
ature on the sizes and direction of thoracic pedicles. Although 
the mid-thoracic region is considered to be the region with the 
smallest pedicle size, there is a consensus on the determination 

Figure 1. MR imaging showing a T4 compression fracture and anterior 
angling
MR: magnetic resonance

Figure 3. The imaging of polymethylmethacrylate in T4 corpus in the 
CT taken at the end of kyphoplasty
CT: computed tomography

Figure 2. During serial CT imaging, the snapshot of the intervention 
needle passing beyond the anterior T4 corpus wall to the thoracic cavity
CT: computed tomography
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of the radiological parameters of this region prior to surgery and 
anesthesia application in the thoracic region (8–12).

We think that it is a significant advantage to perform vertebro-
plasty and kyphoplasty under CT instead of C-arm fluoroscopy in 
some special cases. In our case, CT was not used in diagnostics, 
but to increase the safety of the intervention. The problem of 
shoulder interference encountered in the C-arm fluoroscopy in 
the upper thoracic procedures is overcome with the use of CT 
(13). The accurate spine level was determined in our patient in 
a short time. There are studies showing that performing verte-
boplasty accompanied by CT is safer than performing it with 
conventional fluoroscopy (14, 15). Considering especially the 
very small anatomical targets, in thoracic region applications, this 
safety is provided with advancing the needle from the skin to the 
vertebral corpus by following in three planes without damaging 
another structure. In our case, after determining the accurate 
vertebral level and pedicles, the trace that progressed up to the 
corpus was followed by way of taking CTs step-by-step, although 
not through live imaging. The PMMA distribution and quantity 
were also observed during and after the injection. The possibility 
of determining the cement leakage, which can be observed only 
minimally during PMMA injection, is limited in C-arm fluoroscopy. 
Given the variations in the thoracic vertebrae, we think that CT 
improved safety for this patient.

It is thought that approaching the previously identified targets 
under CT will both shorten the intervention duration and in-
crease safety. In our case, the duration of the intervention could 
not be measured, but assuming that it was performed with C-arm 
fluoroscopy, we think that it is shorter than the duration required 
to determine the level, entry point, and direction and also for 
confirming the amount of PMMA to be injected.

There are publications that compare the advantages and disad-
vantages of conventional C-arm fluoroscopy (16–18). C-arm fluo-
roscopy is considered to be the standard imaging modality as 
it is effective, easy to use, easy to learn, inexpensive, and the 
radiation exposure is very low. The mean radiation dose in con-
ventional fluoroscopy is 0.02 rad/min, whereas it is 0.03 rad/min 
when taking a single topographic section in CT and 1.77 rad/
min when taking the axial tomography of a single region of the 
spine (19). The surgical team should wear protective clothing. In 
particular, hands should be protected from radiation by wearing 
protective lead gloves.

Another disadvantage of using CT during vertebroplasty or ky-
phoplasty compared to fluoroscopy is that the fluoroscopy can 
not show live the cement filling or the leak into the paraspinal 
or spinal canal. In some centers, the surgery is performed with 
fluoroscopy after the preoperative pedicle configuration is deter-
mined. However, a high-quality fluoroscope is needed to detect 
a cement leakage, especially in the thoracic region. Another al-
ternative is the use of the CT–fluoroscopy technique (19).

CONCLUSION

Although vertebroplasty and kyphoplasty are generally consid-
ered to be safe, serious complications can occur. A serious ra-
diological evaluation should be performed before surgery involv-

ing thoracic vertebrae, especially in the middle thoracic region, 
because of the pedicle morphology and the anatomic variations 
in their sizes, and the unique structure of the thoracic vertebral 
anatomy. The most important step in reducing the complications 
is to use quality imaging methods before and during the inter-
vention. Although performing the interventions in mid-thoracic 
vertebral fractures with thoracic CT imaging is not a standard ap-
proach considering the issues such as cost and radiation expo-
sure, it is an important alternative to be preferred in some special 
conditions to increase patient safety or to increase the chance of 
success in patients with complicated anatomies.
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