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BACKGROUND  

Percutaneous vertebroplasty is the management of the 

patients who have the vertebral body compression 

fracture caused by pathological changes and related with 

these diseases of multiple etiologies including 

hemangioma, multiple myeloma, osteolytic metastases, 

and primary osteoporosis. technically this management 

was originally developed by German radiologist whose 

named was Deramond and Galibert, also a French 

radiologist and neurosurgeon, in 1987. They practiced 

percutaneous transpedicular approach to introduce 

polymethymethacrylate (PMMA) cement into the 

vertebral body.
[1]

 

 

The complication of procedure has been increased and 

associated with elevation of pain and it may has a bit low 

blood pressure(transient hypotension) and other issues 

such as infection, and cement leakage in paravertebral 

veins and causing heart problems.
[2]

 

 

The patients who are suffering from the neoplastic 

vertebral compression fractures are increasing and in our 

population, it is the most problematic health care. 

 

This procedure is the best management of the vertebral 

hemangiomas to relieve pain. - the most complication of 

bone cement leakage appears including veins, 

paravertebral soft tissue in the intervertebral disk and 

infections. There are also small systemic complications 

that may cause serious disease such as :fat 

embolism,PMMA pulmonary embolism and cardiac 

problems.
[3]

 

 

Multiple myeloma (MM): 90% of the patients who are 

suffering from lytic bone disease are increasing by 

causing the filtration overgrowth of plasma cells in the 

bone marrow and can crowd out normal blood forming 

cells, leading to low blood counts, These lesions in the 

spine are common and when severe, can lead to one or 

more vertebral compressional fractures.
[4]

 

 

After treatment of vertebroplasty been done successfully, 

the patient may develop serious complication caused by 

infection.
[5]

 As many diseases are affecting vertebral 

body, the best way to treat the patients are by using 

percutaneous injection of an acrylic cement, 

polymethylmethacrylate (PMMA), and by the guidance 

of CT, it helps to relief pain and mechanical stabilization 

to protect the vertebral body to collapse.
[6]

 

SJIF Impact Factor 6.222 

Review Article 

ISSN 2394-3211 

EJPMR 

 

 

EUROPEAN JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
www.ejpmr.com 

 

ejpmr, 2022,9(4), 398-403 

ABSTRACT 

Percutaneous vertebroplasty (PV) is one of the alternative method treatments for vertebral fractures, that reported 

significant complications such as, pain, radiculopathy, spinal cord compression, pulmonary embolism, infection 

and rib fractures. Vertebroplasty is a Prestigious procedure that participate in vertebral compression fractures and 

usually performed by patient’s who are suffering from back pain, are more eligible to this surgery. Most these 

procedures must have complications that caused by needle insertion and normally cement leakage that occurs in 

paravertebral soft tissue and veins that may affect epidural space but the local complications are 60% of leakage 

around soft tissues. The most common complication of bone cement leakage appears, including veins, 

paravertebral soft tissue in the intervertebral disk and infections. There are also small systemic complications that 

may cause serious disease such as: fat embolism, PMMA (Methyl methacrylate) pulmonary embolism, cardiac 

problems and these may lead to irreversible paralysis. 
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The most obvious complications confirmed after surgery 

including spinal cord compression, nerve root 

compression, local infection venous embolism and 

pulmonary embolism.
[7]

 

 

Management of vertebroplasty procedure 

Vertebroplasty: is a procedure which indicates 

percutaneous injection of polymethylmethacrylate 

(PMMA) in the vertebrae, to relief the pain. Galibertet al 

was the first person to discover in 1987 since then the 

method become more useful to treat cervical vertebra 

affected by hemangioma. 

 

This procedure has been used and practiced for more 

than 10 years. Mainly, it is for the patients with 

hemangiomas and metastatic disease of vertebrae but 

now it is more famous during operative managements for 

vertebral compression fractures. 

 

A new procedure kyphoplasty: this new procedure that 

attempts to restore vertebral body height by using of 

balloons inflate existing to bone cement injection.
[8]

 

 

Vertebra compression fracture (VCF): is a type of 

fracture that collapse one or more spinal vertebrae 

caused by loss of bone mass. 

 

Vertebra augmentation procedure (VAP): its one of the 

promising procedure that have been used to treat 

vertebral compression fractures.
[9]

 

 

Distribution of Epidiomiology History  

Vertebral body compression fractures are usually seen in 

elderly patients and is a high risk of osteoporosis. Cancer 

in this age group is a major contributing factor.  

 

Vertebral compression fractures: after women reached 

postmenopausal, elderly women are more susceptible 

than men to get osteoporosis. every year 1.5 million 

Americans were diagnosed especially aging people in 

vertebral compression fractures and the number of 

patients are increasing. 

 

Vertebral compression fracture caused by osteoporosis 

are predicted to multiple myeloma; 14% with breast 

cancer; 6% with prostate cancer; and 8% with lung 

cancer.
[10]

 

 

The technique of percutaneous vertebroplasty with 

polymethylmethacrylate (PMMA): in 1987 was the first 

year Galibert and others were found that augmentation 

procedure can be used to treat the patients with vertebral 

hemangioma to relieve back pain.
[11]

 

 

Vertebroplasty was first introduced at the University 

Hospital of Amiens, France, in 1984, when it was used to 

augment the post-resection defect of a benign spinal 

tumor. Since then, it has become an increasingly 

recommended therapeutic intervention due to its high 

efficacy and safety
12

. Same year these two sciencitis 

called Deramond and Galibert were started to inject 

PMMA into C2 vertebra to treat hemangioma and 

procedure has been done successfully.
[13]

 

 

Complication 
Needle Access Complications: the preparation of this 

procedure should be applied under with local anaesthesia 

or general anaesthesia.
[13] 

 

Needle manipulation may result in complications from 

direct injury to artery, nerve and muscular tendon.
[14]

 

 

Procedural complication: performing of needle 

placement that seen during antecedent venography 

causing a cerebrospinal fluid leak and in the period of 

post procedural headache the patient developed left sided 

pain and the patient has no other evidence.
[15]

 

 

The three main classification of vertebroplasty  

There are three main complications in which occurs 

vertebroplasty are mild,moderate and severe. 

 

Mild complications  

1) Temporary pain after the procedure and 

2) Cement leakage in the intervertebral disc space and 

into paravertebral soft tissues.  

 

Moderate complications included 

1) Infection caused by insertion of the needle and 

2) Cement leak into the epidural space  

 

Severe complications 

1) Leak into the paravertebral veins 

2) Leading to pulmonary embolism, cerebral embolism 

or cardiac perforation. severe complications lastly 

attack to heart and cement leakage releases radicular 

pain.
[16,17]

 

 

Technical incidents and complication  

All complications are matching each other technical 

incidents are part of them and needle.
[17,18]

 

 Venous leakage 

 Soft tissue  

 Dismal leakage 

 Epidural venous leakage  

 Arterial leakage  

 

Complications  
Radicular pain  

Pulmonary embolism. 

 

Inaccurate needle placement: inserting needle should 

be accurate if not there will be a damage to the nerve 

root. 

 

Infections: is too less and its treatable by using of anti-

inflammatory drugs. 

 

Bleeding: if there is a bleeding the patients may receive 

anticoagulation drugs.
[19,20] 
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Surgical Procedure 
To describe all the surgical procedures are similar and 

patients were arranged well to perform the surgery, 

patient were in prone position on a radiolucent operation 

table. 

 

Patients were given local anesthesia includes lidocaine, 

rivercane and rape vaccine and presented procedure 

underwent fluoroscopy guided by unilateral pedicular. 

 

The location of the needle was in the anterior 3/4 of the 

vertebral body under guided fluoroscopy. 

 

the cannula was inserted through the vein the amount of 

3-5minutes as PMMP.
[21,22,23,24]

 

 

 
 

Representative images of surgical instruments using in 

percutaneous curved vertebroplasty, showing: 

(a) Puncture trocar 

(b) Bending-angle injector 

(c) Cement screw injector. 

 

 
 

Types of procedures 

There are three types of procedures are includes: 

vertebral augmentation, vertebroplasty and kyphoplasty  

 

Vertebra augmentation procedures (VAP): are a 

techniques in which have been used to treat vertebral 

body compression fractures. 

 

Percutaneous vertebroplasty (PVP): is an outpatient 

management procedure for stabilizing compression 

fractures in the spine, normally bone cement is injected 

into back bones vertebrae often because of osteoporosis. 

 

Percutaneous kyphoplasty (PKP): is a procedure used 

to treat vertebral compression fractures, and restore 
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vertebral body height by inflating balloons prior to bone 

cement injection.
[28,29,30,31]

  

 

MATERIALS AND METHODS 

ztudying population 

 1,100 percutaneous vertebroplasty patients were 

discussed and participated in 616 patients with vertebral 

fracture and treatment, only this criteria were available. 

 

All these patients were investigated after admission 468 

(76%) women, and 148 men (24%), 24 to 94-year old, 

mean age 68 years. 

 

All patients had experienced in severe pain and they 

were hospitalized, also MR or CT were confirmed within 

first 2 weeks. 

 

616 patients were noticed in severe pain that increased 

within from 2 to 6 weeks before augmentation being 

performed. 

 

There are 137 fractures that caused by malignant disease, 

and from 1100 procedures, 794 treated osteoporotic. 

Before surgery all patients were in prone position and 

vertebroplasty been presented with 11guage needle that 

under monitored by fluoroscopy and unilateral 

transpedicular.
[25]

 

 

These cases were identified on the departmental register, 

which recorded every percutaneous vertebroplasty case 

that was undertaken in an electronic prospective manner 

and there were 552 patients treated between February 

1999 and October 2005. 

 

Each case was reviewed by a consultant radiologist on 

the radiology imaging picture archiving and 

communication system along with the formal 

vertebroplasty reported cases were 552 patients 

underwent 673 deliberately to treat 1000 spinal 

compression fractures. 

 

There were other 63% of treatments sessions (425/673) 

related with the treatment of a single level ,compared 

with other 27 percent (180/673) linked with 2 levels,9 

percent (58/673) that involved 3 levels, and 1 percent 

(9/673) linked 4 levels. 

 

According to the single case that linked the treatment of 

5 level ,but there were no cases in that treatment of more 

than 5 fractures were presented in a single session. 

 

Basically our study average age of patients based on 74 

years (SD, 10.8 years) with a range of 28 –96 years. As 

our data is showing that the number of females are more 

than males 69% (379/552) were women, whereas 31 

percent (173/552) were men. however, vertebroplasty 

procedures have been discussed and presented by 

neuroradiologists with the other expertise in spinal 

interventions. 

The needle injection was planned to terminate due to the 

disk space and epidural extravasation if was encountered.  

However, whether there is inadequate filling of the 

contralateral hemivertebra was reported and then a 

second needle must be placed into the contralateral side. 

 

A preprocedure consultation usually presented by a 

neuroradiologist who has enough experience and 

normally this consultation included physical examination 

with fluoroscopic confirmation of correlating pain. 

 

Vertebroplasty nurses and neuroradiologists were trained 

to conduct a modified Roland-Morris Disability 

Questionnaire of the preprocedure consultation, patient 

mobility, pain medication usage, visual analog pain scale 

which scored (0 –10).
[26]

 

 

Due to the vertebroplasty painful compression fracture 

we have been participated in 37 patients (16 men and 21 

women): age range, 45–93 years; mean age, 78 years. 

 

However, The causes of these fractures were 

osteoporosis 30 patients, metastases three patients, 

multiple myeloma two patients, and lymphoma and 

myelodysplasia one patient each. 

 

Basically the total of 85 vertebral bodies were received 

treatment in these 37 patients, and physician has 

confirmed that most of the fractured vertebrae located 

around thoracolumbar junction. 

 

Vertebroplasty Technique have been presented through a 

bipedicular by using that 13 gauge bone biopsy needles 

were placed into the anterior third of the vertebral body. 

 

However, the procedures were participated underwent 

biplane fluoroscopic control by using of moderate 

conscious sedation and local anesthesia has been 

designated for outpatients. 

 

When two needles were inserted through in the vertebral 

body, the liquid and powder which contains in 

polymethylmethacrylates that were mixed with 12g of 

barium sulfate and 1.2 g of tobramycin and 2-3hours 

after procedure patients condition were stable and 

patients were discharged from the hospital. 

 

To avoid any injury during the preoperative surgery were 

guided under MRI by using of pre contrast sagittal T1 

weighted 600/14/1, fat suppressed T2 weighted 

(4000/105/2),and sagittal fat-suppressed T1-weighted 

(600/14/1) image and CT were performed by using about 

thickness of 1.25 mm with 0.6-mm.
[27]

 

 

CONCLUSION 

Percutaneous vertebroplasty is a treatment of vertebral 

compression fracture in which a medical grade cement is 

injected through a needle into a painful fractured 

vertebral body. This stabilizes the fracture, allowing 

most patients to discontinue. 
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The risks of PVP are generally low when performed 

carefully, but complications may be severe and the major 

risk is placing PMMA in the wrong place, such as in 

veins with pulmonary embolization. 

 

Vertebroplasty and kyphoplasty complications both 

procedures have risk includes spinal cord compression, 

nerve root compression, venous embolism, and 

pulmonary embolism including cardiovascular collapse. 

 

Although kyphoplasty has increased risk of level 

fractures. 

 

All procedures are promising to treat the patients who are 

suffering from the vertebral body compression fracture 

caused by osteoporosis. 

 

REFERENCE 

1. Afzal, Suhail, Shabir Dhar, Niraj B. Vasavada, and 

Saleem Akbar. "Percutaneous vertebroplasty for 

osteoporotic fractures." Pain Physician, 2007; 10(4): 

559-563. 

2. Al-Nakshabandi, Nizar A. "Percutaneous 

vertebroplasty complications." Annals of Saudi 

medicine, 2011; 31(3): 294-297. 

3. Saracen, Agnieszka, and Zbigniew Kotwica. 

"Complications of percutaneous vertebroplasty: an 

analysis of 1100 procedures performed in 616 

patients." Medicine, 2016; 95: 24. 

4. Kyriakou, Charalampia, Sean Molloy, Frank 

Vrionis, Ronald Alberico, Leonard Bastian, Jeffrey 

A. Zonder, Sergio Giralt et al. "The role of cement 

augmentation with percutaneous vertebroplasty and 

balloon kyphoplasty for the treatment of vertebral 

compression fractures in multiple myeloma: a 

consensus statement from the International 

Myeloma Working Group (IMWG)." Blood cancer 

journal, 2019; 9(3): 1-10. 

5. Lai, Po-Ju, Jen-Chung Liao, Lih-Hui Chen, and Po-

Liang Lai. "Tuberculous spondylitis after 

percutaneous vertebroplasty: a case series of 9 

cases." biomedical journal, 2019; 42(4): 285-292. 

6. Guglielmi, G. I. U. S. E. P. P. E., C. Andreula, M. 

Muto, and L. A. Gilula. "Percutaneous 

vertebroplasty: indications, contraindications, 

technique, and complications." Acta radiologica, 

2005; 46(3): 256-268. 

7. Yazbeck, Paul G., Rana B. Al Rouhban, Sami G. 

Slaba, Gaby E. Kreichati, and Khalil E. Kharrat. 

"Anterior spinal artery syndrome after percutaneous 

vertebroplasty." The Spine Journal, 2011; 11(8): e5-

e8. 

8. Hussain, Arif, and Michael Erdek. "Vertebroplasty 

augmentation procedures: examining the 

controversy." Pain physician, 2013; 16(5). 

9. Tsoumakidou, Georgia, Chow Wei Too, Guillaume 

Koch, Jean Caudrelier, Roberto Luigi Cazzato, 

Julien Garnon, and Afshin Gangi. "CIRSE 

guidelines on percutaneous vertebral 

augmentation." Cardiovascular and interventional 

radiology, 2017; 40(3): 331-342. 

10. Hussain, Arif, and Michael Erdek. "Vertebroplasty 

augmentation procedures: examining the 

controversy." Pain physician, 2013; 16(5). 

11. Heini, P. F., B. Wälchli, and U. Berlemann. 

"Percutaneous transpedicular vertebroplasty with 

PMMA: operative technique and early 

results." European Spine Journal, 2000; 9(5): 445-

450. 

12. Mansour, Asem, Nayef Abdel-Razeq, Hussein 

Abuali, Mohammad Makoseh, Nouran Shaikh-

Salem, Kamelah Abushalha, and Samer Salah. 

"Cement pulmonary embolism as a complication of 

percutaneous vertebroplasty in cancer 

patients." Cancer Imaging, 2018; 18(1): 5. 

13. Tsoumakidou, Georgia, Chow Wei Too, Guillaume 

Koch, Jean Caudrelier, Roberto Luigi Cazzato, 

Julien Garnon, and Afshin Gangi. "CIRSE 

guidelines on percutaneous vertebral 

augmentation." Cardiovascular and interventional 

radiology, 2017; 40(3): 331-342. 

14. Yevich, Steven, Lambros Tselikas, Guillaume 

Gravel, Thierry De Baère, and Frederic Deschamps. 

"Musculoskeletal Interventions: Percutaneous 

Cement Injection for the Palliative Treatment of 

Osseous Metastases: A Technical Review." 

In Seminars in interventional radiology, 2018; 

35(4): 268.  

15. Gaughen, John R., Mary E. Jensen, Patricia A. 

Schweickert, Timothy J. Kaufmann, William F. 

Marx, and David F. Kallmes. "Relevance of 

antecedent venography in percutaneous 

vertebroplasty for the treatment of osteoporotic 

compression fractures." American journal of 

neuroradiology, 2002; 23(4): 594-600. 

16. Al-Nakshabandi, Nizar A. "Percutaneous 

vertebroplasty complications." Annals of Saudi 

medicine, 2011; 31(3): 294-297. 

17. Barragán-Campos, Héctor Manuel, Anne-Laurence 

Le Faou, Michèle Rose, Alain Livartowski, 

Marianne Doz, Pascal Astagneau, Evelyne Cormier, 

and Jacques Chiras. "Percutaneous vertebroplasty in 

vertebral metastases from breast cancer: interest in 

terms of pain relief and quality of 

life." Interventional Neuroradiology, 2014; 20(5): 

591-602. 

18. Saracen, Agnieszka, and Zbigniew Kotwica. 

"Complications of percutaneous vertebroplasty: an 

analysis of 1100 procedures performed in 616 

patients." Medicine 95, no. 24). 

19. Mathis, John M. "Percutaneous vertebroplasty: 

complication avoidance and technique 

optimization." American journal of neuroradiology, 

2003; 24(8): 1697-1706. 

20. Hao, Jie, and Z. Hu. "Percutaneous cement 

vertebroplasty in the treatment of symptomatic 

vertebral hemangiomas." Pain Physician, 

2012; 15(1): 43-9. 



www.ejpmr.com         │        Vol 9, Issue 4, 2022.         │        ISO 9001:2015 Certified Journal        │ 

Yongxiang et al.                                                              European Journal of Pharmaceutical and Medical Research 

403 

21. Zhou, Jian-lin, Shi-qing Liu, Jiang-hua Ming, Peng 

Hao, and Q. I. U. Bo. "Comparison of therapeutic 

effect between percutaneous vertebroplasty and 

kyphoplasty on vertebral compression 

fracture." Chinese Journal of Traumatology (English 

Edition), 2008; 11(1): 42-44. 

22. Han, K‐R., C. Kim, J‐S. Eun, and Y‐S. Chung. 

"Extrapedicular approach of percutaneous 

vertebroplasty in the treatment of upper and 

mid‐thoracic vertebral compression fracture." Acta 

Radiologica, 2005; 46(3): 280-287. 

23. Cheng, Yonghong, and Yiming Liu. "Percutaneous 

curved vertebroplasty in the treatment of 

thoracolumbar osteoporotic vertebral compression 

fractures." Journal of International Medical 

Research, 2019; 47(6): 2424-2433. 

24. Wang, Heng, Zongyu Zhang, Yijie Liu, and Weimin 

Jiang. "Percutaneous kyphoplasty for the treatment 

of very severe osteoporotic vertebral compression 

fractures with spinal canal compromise." Journal of 

orthopaedic surgery and research, 2018; 13(1): 13. 

25. Saracen, Agnieszka, and Zbigniew Kotwica. 

"Complications of percutaneous vertebroplasty: an 

analysis of 1100 procedures performed in 616 

patients." Medicine, 2016; 95(24). 

26. Layton, Kennith F., K. R. Thielen, C. A. Koch, 

Patrick H. Luetmer, J. I. Lane, J. T. Wald, and David 

F. Kallmes. "Vertebroplasty, first 1000 levels of a 

single center: evaluation of the outcomes and 

complications." American journal of 

neuroradiology, 2007; 28(4): 683-689. 

27. Hiwatashi, Akio, Toshio Moritani, Yuji Numaguchi, 

and Per-Lennart Westesson. "Increase in vertebral 

body height after vertebroplasty." American journal 

of neuroradiology, 2003; 24(2): 185-189. 

28. Tsoumakidou, Georgia, Chow Wei Too, Guillaume 

Koch, Jean Caudrelier, Roberto Luigi Cazzato, 

Julien Garnon, and Afshin Gangi. "CIRSE 

guidelines on percutaneous vertebral 

augmentation." Cardiovascular and interventional 

radiology, 2017; 40(3): 331-342. 

29. Sidhu, Gursukhman S., Christopher K. Kepler, 

Katherine E. Savage, Benjamin Eachus, Todd J. 

Albert, and Alexander R. Vaccaro. "Neurological 

deficit due to cement extravasation following a 

vertebral augmentation procedure: Case 

report." Journal of Neurosurgery: Spine, 

2013; 19(1): 61-70. 

30. Chandra, Ronil V., Philip M. Meyers, Joshua A. 

Hirsch, Todd Abruzzo, Clifford J. Eskey, M. 

Shazam Hussain, Seon-Kyu Lee et al. "Vertebral 

augmentation: report of the Standards and 

Guidelines Committee of the Society of 

NeuroInterventional Surgery." Journal of 

NeuroInterventional Surgery, 2014; 6(1): 7-15. 

31. Santiago, Fernando Ruiz, Alicia Santiago 

Chinchilla, Luis Guzmán Álvarez, Antonio Luis 

Pérez Abela, Maria del Mar Castellano García, and 

Miguel Pajares López. "Comparative review of 

vertebroplasty and kyphoplasty." World Journal of 

Radiology, 2014; 6(6): 329. 


