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ABSTRACT

tion of esophageal carcinoma eleven years ago. He reported 
having suffered a fall about one month prior to his admission 
and described persistent back pain. The physical examination 
disclosed no neurological findings in the lower extremities. He 
has undergone kyphoplasty after a recent sixth and seventh 
thoracic vertebral fracture (suspected esophageal carcinoma 
metastases) was diagnosed by magnetic resonance imaging 
(MRI). Kyphoplasty was performed bipedicularly, using poly-
methylmethacrylate bone cement containing hydroxyapatite. 
On both sides, the balloons were inflated to a volume of 3.5 
mL using visual and pressure controls. To obtain a thick liquid 
consistency, a total of 3 mL cement per side was inserted un-
der fluoroscopic monitoring. A biopsy specimen was obtained 
during the procedure and demonstrated non-cancerous tis-
sue.

This patient presented with dysphagia and fever one month af-
ter he underwent kyphoplasty and was readmitted. Emergen-
cy laboratory results were as follows: white blood cell count, 
3.49 × 109/L; C-reactive protein, 124.0 mg/L; erythrocyte sedi-

█    INTRODUCTION
after introduction by galibert et al. (14), kyphoplasty and per-
cutaneous vertebroplasty have become the most commonly 
used minimally invasive techniques for the treatment of osteo-
porotic vertebral fractures and osteolytic metastases (2, 4, 
6, 9, 17, 27, 28). Complication rates are low and comprise 
cement leakage (8, 11, 20, 21, 24, 25), neurologic compli-
cations (15), pulmonary embolism (5), perforation of cardiac 
ventricular wall (10, 12, 26) and subsequent fractures of adja-
cent vertebrae (13, 16, 24). The purposes of this report are to 
present a case with perforation of gastric wall after thoracic 
kyphoplasty and increase awareness of possible injury follow-
ing cement leakage to the anterior aspect of the spine. We 
have been unable to find reports of perforation of gastric wall 
following kyphoplasty in our literature search.

█    CASE REPORT
This 66-year-old man had a surgical history of radical resec-

Kyphoplasty is a minimal invasive technique with a low rate of complications. To the best of our knowledge, perforation of gastric 
wall following kyphoplasty has not been described yet. We present a case that was operated for radical resection of esophageal 
carcinoma eleven years ago and who underwent kyphoplasty after a recent sixth and seventh thoracic vertebral fracture was 
diagnosed. Afterwards, the patient complained of dysphagia and fever. His laboratory results showed signs of inflammation. 
Gastroscopy showed a foreign body in the stomach. Plain radiography, computed tomography scan and positron emission 
computed tomography confirmed the diagnosis of perforation of the gastric wall by polymethylmethacrylate. Despite adequate 
antibiotic treatment, the patient died from septic multiple organ failure. Indication for kyphoplasty in patients with any history of 
thoracic surgery should be scrutinized rigorously. Although this kind of complication may be relatively rare, awareness of this 
condition will improve our response to avoid any delay in making the correct diagnosis and providing specific treatment.         
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mentation rate, 80.0 mm/h; Lipopolysaccharide, 177.0 pg/ml; 
NAP 82.0%; NAPC 82. Other blood biochemistry tests were 
normal. Clinical examination on admission was unremarkable.

An unknown foreign body, about 30 centimeters from the 
incisors, was detected perforating the gastric wall by gastro-
scope (Figure 1). It was quite stiff and could not be removed. 
Post-operative X-Ray demonstrated cement leakage from the 
anterior wall of the vertebral body (Figure 2A,B). Computed 

tomographic scan and positron emission computed tomogra-
phy confirmed the diagnosis of perforation of gastric wall by 
polymethylmethacrylate (Figure 3A, B). We tried several times 
to remove it through a gastroscope and failed. The patient 
refused thoracic surgery. Despite adequate antibiotic treat-
ment, the patient died from septic multiple organ failure.

█    DISCUSSION
Kyphoplasty is generally regarded as safe and efficacious 
for treating vertebral compression fractures, and its risks are 
considered to be low. Cement leakage occur more frequently 
in vertebroplasty (from 30% to 75%) than kyphoplasty (from 
8% to 33%) (1). as kyphoplasty becomes more popular, our 
knowledge of its potential complications must also expand.

Perforation of the adjacent organs is a relatively rare 
complication in the literature (10, 12, 26). In this case, the 
patient had a surgical history of radical resection of esophageal 
carcinoma eleven years ago. His gastric wall was adhering to 
the anterior wall of the thoracic vertebral body. It is unclear 
when the gastric wall perforation occurred. According to the 
time of his complaint, it is more likely that damage to the 
gastric wall occurred post-operatively due to the peristalsis 
of stomach.

The well-established factors that contribute to cement leakage 
are viscosity and the amount of injected cement (6, 7). Cement 
leakage has been shown to be usually caused by excessive 
cement injection (22). an experimental study has indicated 
that extravasation risk decreased when cement viscosity, bone 
pore size, bone permeability and bone porosity increased, and 
when the diameter of the extravasation path and viscosity of 
the marrow decreased (3). A relatively novel percutaneous 
vertebral augmentation implant, KIVA (Kiva® VCF Treatment Figure 1: Gastroscopy showing a cement embolus penetrating 

the gastric wall.

Figure 2: Post-operative 
X-Ray demonstrated cement 
leakage from the anterior 
wall of vertebral body. 
Anteroposterior view (A). 
Lateral view (B).
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System, Benvenue Medical, Santa Clara, CA, USA), which 
received CE Mark approval in December 2008, could also 
decrease extravasation risk due to its higher viscosity cement 
used compared with kyphoplasty and vertebroplasty (18, 19, 
23). The Kiva® System is a sterile, single-use device in which 
an external delivery handle is used to deploy the Kiva® implant 
over a nitinol coil guidewire.

█    CONCLUSION
Cement leakage into the digestive system after kyphoplasty 
is a rare complication. To the best of our knowledge, this is 
the first reported case of gastric wall perforation by cement 
leakage after kyphoplasty. Indication for kyphoplasty in 
patients with any history of thoracic surgery should be 
scrutinized rigorously. In case of post-procedural dysphagia 
and fever, it is mandatory to exclude esophageal or gastric wall 
perforation because of cement leakage. all safety measures 
should be undertaken regarding cement viscosity, amount, 
temperature, pressure and even KIVa in order to avoid cement 
leakage, especially for those who have a history of thoracic 
surgery.
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