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Abstract 

Background  A minimally invasive treatment for vertebral compression fractures is vertebroplasty. In spite of its rela-
tive safety, complications have been reported. It is a relatively uncommon complication among these that patients 
experience massive cement pulmonary embolism. Polymethyl methacrylate (PMMA) can cause embolization in the 
pulmonary arteries. One of the most common cements used in vertebroplasty is PMMA, a type of acrylic cement. 
Pulmonary cement embolism can occur if cement leaks into the perivertebral veins and then the pulmonary arter-
ies (Barbero et al., Radiol Med 113:101–13, 2008). Occasionally, the patient will show no symptoms at all, while other 
times they will experience dyspnea, chest pain, or acute respiratory distress syndrome. A 54-year-old male who under-
went vertebroplasty developed pulmonary cement embolism is the patient in our case report.

Case presentation  A 54-year-old male had complaints of breathlessness for 1 week and left lower limb and lower 
back pain associated with swelling of the lower limbs for 20 days. The patient is an operated case of osteoporotic 
compression fractures of D6, D11, L1, L3, and L5 vertebroplasty 3 years back. Subsequently, computed tomography 
pulmonary angiography was performed and diagnosed with partial embolization of the distal peripheral branches of 
the bilateral pulmonary arteries by the vertebroplasty material.

Conclusion  Vertebroplasty and kyphoplasty are the most prevalent procedures used to inject bone cement (PMMA) 
into the vertebral column in order to treat osteoporosis. With vertebroplasty, the possibility of embolization increases. 
In vertebral osteoporosis, the primary advantage is a reduction in pain and vertebral body collapse. Pulmonary 
cement embolization causes chest discomfort and shortness of breath. Sometimes, acute respiratory distress syn-
drome is present (Yoo et al., Spine (Phila Pa 1976) 29:E294–7, 2004). After the operation, these symptoms rarely arise. 
Symptoms often appear weeks, months, or years after the surgery (Habib et al., Heart Lung 41:509-11, 2012). Through 
this case report, we discuss the complication following vertebroplasty and their management guidelines.
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Introduction
Vertebroplasty and kyphoplasty, two percutaneous meth-
ods that use vertebral cement to treat vertebral fracture 
pain, particularly osteoporotic fractures, have grown in 
popularity [1]. Percutaneous vertebroplasty risks include 
pulmonary cement embolism. More than 70% of patients 
leak extravertebral cement material (PMMA) into the 
epidural space and perivertebral tissue, but most have no 
symptoms and can only be detected by advanced imag-
ing studies like HRCT or CT angiography. The periver-
tebral veins carry PMMA cement into the pulmonary 
vasculature, causing pulmonary cement embolism. We 
report the case of a 54-year-old male who presented with 
breathlessness and lower limb pain—diagnosed with pul-
monary cement embolism—and also perform a short 
review of literature.

Case presentation
This is a case report of 54-year-old male who presented 
with breathlessness for 1 week and left lower limb pain 
associated with swelling for 20  days. The patient was 
operated for osteoporotic compression fractures involv-
ing D6, D11, L1, L3, and L5 vertebrae 3  years back. At 
the time of procedure of the D6 vertebra, there was 
leakage of cement into the spinal canal leading to left 
lower limb paralysis 3 years back, and subsequently, he 
recovered.

General examination revealed a heart rate, blood pres-
sure, oxygen saturation, and blood sugar levels within 
normal range. On local examination of the bilateral 
lower limbs, there is diffuse swelling in the left lower 
leg region with redness on the anterior part of distal leg 
region. On palpation, diffuse tenderness was noted. On 
respiratory assessment, bilateral vesicular breath sounds 
were heard. On routine hematological investigations, 
total leucocyte count is mildly increased (13,400), and 
platelet count, prothrombin time, and INR are within 
normal range.

Chest radiograph PA revealed multiple linear radi-
odensities involving bilateral lung fields. Vertebroplasty 
cement is noted along the thoracic vertebral levels 
(Fig. 1).

Computed tomography whole spine and magnetic reso-
nance lower thoracic and lumbosacral spine were per-
formed which revealed vertebroplasty cement in multiple 
levels extending in the anterior and bilateral antero-lateral 
epidural space from the D10-11 to the L5-S1 interverte-
bral levels without causing any significant compression 
of the spinal cord/traversing nerve roots, along the bilat-
eral (R > L) neural foramen, D12-L1, L1-2, L2-3, and L3-4, 
and right neural foramen of the L5-S1 levels abutting the 

exiting nerve roots. It is also noted extending inferiorly 
along the prevertebral space at the level of the L3 vertebra 
and L3-4 inter-vertebral level abutting the aorta posteri-
orly and extending in the left paravertebral region at the 
D11 vertebral level.

There is evidence of marked loss of the D6 verte-
bral height with posterior displacement vertebroplasty 
cement in the anterior and posterior spinal subarach-
noid/epidural space opposite the D6 vertebra and D6-D7 
intervertebral disc causing significant compression of 
the thoracic spinal cord with resultant myelomalacia 
(from the D5-6 to D9-10 intervertebral levels). Addition-
ally, there is marked loss of the height of the D11 verte-
bral body with horizontal fracture and posterior cortex 
of the D11 vertebra abutting the spinal cord without any 
significant compression. There was fracture of the ante-
rior column and inferior endplate of the D12 vertebra 
with anterior vacuum phenomenon and marrow edema 
(Figs. 2 and 3).

Subsequently, computed tomography pulmonary 
angiography was advised on CT 128 slice scanner. The 
scan revealed prominent multiple discrete hyper densi-
ties of CT attenuation of more than 1300 HU (attenu-
ation similar to the vertebroplasty cement material) 
which is seen along the distal peripheral segmental 
branches of the bilateral pulmonary arteries showing 
no opacification in post-contrast study. However, the 
majority of the subsegmental arteries show normal 
contrast opacification distal to the above-mentioned 
hyper-densities suggesting partial embolization of the 

Fig. 1  Chest radiograph PA view: showing multiple linear 
radiodensities involving bilateral lung fields. Vertebroplasty cement 
are noted along the thoracic vertebral levels
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distal peripheral branches of the bilateral pulmonary 
arteries by the vertebroplasty material which can be 
most likely due to absorption of the extruded vertebro-
plasty material from the spinal epidural space  (Figs.  4 
and 5).

Discussion
In 1987, Galibert et  al. first described vertebroplasty. 
Vertebroplasty is a minimally invasive procedure that 
is most commonly used for treating vertebral com-
pression fractures [2]. It is a type of cement called 
PMMA, and it is injected percutaneously into the 
vertebral bodies [3]. Given its inertness, dependabil-
ity, and lack of toxicity, PMMA, an artificial cement, 
is frequently used in vertebroplasty procedures [4]. 
Transpedicular needle placement under fluoroscopic 
guidance is used to reach the vertebral body marrow 
space before PMMA injection. Real-time imaging 
helps position bone needles and distribute PMMA 
evenly without extravasation. This synthetic cement 

helps to stabilize the vertebral body, which in turn 
relieves pain in most cases. It is important that the 
cement in the front two thirds of the vertebral body 
be evenly distributed and provides support for the 
structure [5]. Higher cement volumes lead to stronger 
post-procedural vertebral bodies but increase cement 
extravasation. In order to achieve the bone-strength-
ening qualities while preventing cement extravasation 
sequela, the primary difficulty of vertebroplasty is to 
administer the precise amount of cement in the exact 
anatomical site.

Vertebroplasty does have a few extremely unusual haz-
ards despite its well-established safety and universally 
acknowledged effectiveness.

According to the literature, complications happen 
between 1 and 10% of the time [6, 7]. Major conse-
quences are uncommon, although the majority of 
complications are local, including fractures, infection, 
discomfort, aggravation, bleeding at the puncture site, 
temporary radiculopathy, and cement leaking. Less 

Fig. 2  A Vertebroplasty cement in multiple levels extending from the D10-11 to the L5-S1 intervertebral levels. B Axial image showing 
vertebroplasty cement at D11 vertebra extending in the anterior and bilateral antero-lateral epidural space. Marked loss of the height of the T11 
vertebral body with horizontal fracture and posterior cortex of the T11 vertebra is abutting the spinal cord
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than 1% of individuals with osteoporotic vertebral col-
lapse experience major adverse events, with cement 
extravasation being the most frequent consequence, 
accounting for 30–65% of those patients’ difficulties 
[8, 9]. Serious consequences may result from cement 
spills. For instance, spinal extravasation can cause 
damage to the intervertebral disc, paravertebral soft 
tissue, and the spinal cord. Cardiac and pulmonary 
cement embolization may result from venous extrava-
sation into the epidural and spinal veins.

This case report demonstrates a rare but possibly seri-
ous PMMA vertebroplasty complication—cement pul-
monary embolism. Accidental needle placement into 
the basivertebral vein causes extravasation. The cement 
enters the inferior vena cava, vena radicularis magna, 
azygos vein, and auxiliary hemiazygos vein through 
the right heart chambers [10]. Overfilling the vertebral 
body (9–15 mL), high injection pressure, utilizing low-
viscosity PMMA with insufficient polymerization, and 

several injection levels aggravate cement venous migra-
tion [11]. PMMA embolus causes vertebral collapse, 
cortical damage, and enhanced vascularity. In addition, 
it is important to consider the operator’s experience, 
abnormal vascular anatomy, and the absence of biplane 
fluoroscopy.

Although most PCEs are asymptomatic, dyspnea is 
the most prevalent symptom [12]. Moreover, tachypnea, 
tachycardia, cyanosis, chest pain, coughing up blood, 
hemoptysis, and sweating have all been reported as 
causes of death after vertebroplasty [13]. High-density 
artery marks on a chest X-ray suggest PCE. X-rays may 
show tubular or branching emboli. Most clinicians pre-
fer CT scans for their greater detail. Cement emboli have 
radio densities over 1000 HU on CT scans, distinguish-
ing them from thrombotic emboli [14]. Patients who have 
symptomatic emboli or numerous emboli can benefit 
from echocardiography as an aid in the diagnosis of pul-
monary hypertension. The tests that evaluate respiratory 

Fig. 3  A Sagittal image of whole spine shows marked loss of the D6 vertebral height with posterior displacement vertebroplasty cement in the 
anterior and posterior spinal subarachnoid/epidural space opposite D6 vertebra and D6-D7 intervertebral disc. Additionally, there is marked loss of 
the height of the D11 vertebral body with horizontal fracture and posterior cortex of the D11 vertebra and fracture of T12 vertebra. B Axial image of 
D11 vertebra shows horizontal fracture and posterior cortex fracture
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function may reveal decreased CO2 lung diffusion in 
some patients. Despite the potential severity of pulmo-
nary consequences, cement pulmonary emboli have no 
clear management guidelines, and the few available treat-
ment options lack any supporting scientific data.

Conclusions
Despite the fear of pulmonary PMMA emboli, most 
patients are safe, asymptomatic, and only need clini-
cal follow-up. Overall mortality from a PMMA embo-
lus is less than 1% [15]. However, long-term effects like 

Fig. 4  A–D Axial images of CT pulmonary angiography. E, F Sagittal images of CT pulmonary angiography. The images show prominent multiple 
discrete hyper-densities of CT attenuation more than 1300 HU (attenuation similar to the vertebroplasty cement material) along the distal 
peripheral segmental branches of the bilateral pulmonary arteries showing no opacification in post-contrast study
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“benign” small peripheral emboli causing persistent 
pulmonary hypertension are unknown. The location, 
size, and severity of the embolus and symptoms deter-
mine the treatment options for symptomatic patients. 
For central and peripheral emboli, heparinization and 
warfarin are recommended similar to thromboembo-
lism therapy. Surgery and embolectomy are only recom-
mended in exceptional cases of large central pulmonary 
emboli.

Abbreviation
PMMA	� Polymethyl methacrylate
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