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DESCRIPTION
Cement augmentation of pedicle screws effectively 
provides adequate anchorage in an osteoporotic 
spine as it increases the pedicle screw interface and 
pull- out strength.1 However, there are potential 
dangers of cement leak (CL) in 11.2%–82.4% of 
patients.2 These leaks are intradiscal or extraver-
tebral when they can be asymptomatic, but rarely 
can there be an intraspinal leak. Even though rare, 
the leakage of cement into the spinal canal can have 
devastating consequences.3 The resulting neurolog-
ical injury becomes permanent if there is thermal or 
chemical burn by the cement.4 Mechanical compres-
sion is also theoretically possible. This complica-
tion’s standard assessment and management are 
not very clearly defined, as many cases may be 
under- reported. We describe long intraspinal CL in 
patients with L1 burst fracture, which spared the 
spinal cord through immediate decompression. The 
purpose is to sensitise the readers about this scary 
complication which can be overwhelming for both 
the patient and the surgeon.

Case
A 62- year- old woman was admitted with severe back 
pain following a slip of step at home for 2 weeks. She 
was able to walk with a frame before admission. She 
denied any fever or constitutional symptoms. She 
had attained menopause 8 years ago. On examina-
tion, she had a local tenderness over L1 with diffi-
culty in turning. Neurological examination revealed 
the weakness of hip flexion and knee extensor 4/5 
bilaterally. Sensory was also diminished one- half 
in the L2–4 dermatome. Bowel and bladder were 
preserved. The blood count was normal, including 
haemoglobin level, white cell count, platelet count, 
erythrocyte sedimentation rate and serum electro-
phoresis. Radiographs of the lumbosacral spine 
showed osteoporosis features with diffuse osteo-
penia, multiple level collapse and fulcrum at L1 on 
loading (sitting) film (figure 1A). An MRI revealed a 
fresh fracture at L1 (hyper T2 and Short tau inver-
sion recovery images) with old healed osteoporotic 
fractures (figure 1B). The CT also confirmed the 
same without any intervertebral gas shadow, ruling 
out Kummel’s lesion (figure 1C). A Dual- energy 
X- ray absorptiomerty scan for bone mineral density 
(BMD) revealed a score of −4.3. The patient was 
started on teriparatide 20 µg/day, and screening for 
malignancy was done, including an ultrasound of the 
abdomen and pelvis, breast examination and CT of 
the thorax, which were all negative. After 3 weeks, 
she was planned for posterior fixation and anterior 
reconstruction through the posterior approach.

Under general anaesthesia, the patient was placed 
prone, and midline exposure was done. The pedicle 
(two up and down) was probed, and the fenestrated 
screw (GESCO India, having three pairs of holes 
at 1800) was applied. The consistency of bone 
was like butter. Cement augmentation was done 
(when consistency was ‘toothpaste- like’) putting 
the device in all eight screws simultaneously with 
2 mL cement (Vebroplast, Leader Biomedical). The 
surgeon and assistant gently guided the cement in 
the screw. An intraoperative fluoroscopy picture 
showed a doubtful CL on the left side that trav-
elled linearly to the segment above instrumenta-
tion. Immediate hemilaminectomy of the superior 
segments was done while the anaesthetist prepared 
for the wake- up test. A probe was used to feel 
the cement, but a posterior longitudinal ligament 
was felt. The patient was moving bilateral limbs 
in a wake- up call. The anaesthesia was deepened 
once again and L1 corpectomy was completed as 
planned from the posterior aspect, and a cage with 
bone graft was applied. The rods were inserted. The 
wound was closed in layers. A postoperative radio-
graph and CT scan confirmed the linear CL on the 
left side, which was asymptomatic (figure 2A–C). 
The procedure was explained to the patient’s party 
and the patient was subsequently discharged with 
osteoporotic medical therapy.

More aged people require spine fixation, and the 
challenge is on osteoporotic spine. The cement- 
augmented pedicle screw instrumentation is now 
widely used in these populations, and studies have 
shown to provide reliable biomechanical stability.5–7 
But the treatment carries an inherent risk of CL 
which, fortunately, in most cases, is asymptomatic 
but can be catastrophic.

Mueller et al evaluated 98 patients and found 
73.3% perivertebral CL in their series. CL most 
often occurs in the venous system, including epidural 
veins via the basivertebral veins.7 Hence, they had 
no neurological deterioration, and cement removal 
was not required. In our case, we also found a linear 
CL along the epidural vein without any devastating 
complication. Yeom et al had found 28 leaks into 
the spinal canal, occupying less than one- third of the 
canal and without neurological consequences. The 
authors attributed this to the venous engulfment 
of cement.8 They also described three patterns of 
leakage. Type B pattern is in the basivertebral vein, 
type S in the segmental vein and type C is due to a 
cortical breach. Type B leaks involve intrusion into 
the spinal canal that can spread along the epidural 
venous plexus, as seen in our case. However, such 
a long spread to two adjacent segments has not 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2021-247466 on 23 D
ecem

ber 2021. D
ow

nloaded from
 

http://casereports.bmj.com/
http://orcid.org/0000-0003-3848-4277
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2021-247466&domain=pdf&date_stamp=2021-11-22
http://casereports.bmj.com/


2 Jain M, et al. BMJ Case Rep 2021;14:e247466. doi:10.1136/bcr-2021-247466

Images in…

been described before. It is important to differentiate here from 
type C leaks due to cortical breach that can also intrude in the 
spinal canal. However, such a situation will produce a localised 
mass depending on the amount of extruded cement. There is 
also a correlation between the volume of cement injected and 
the possibility of CL.5 Biomechanically, the strength of screws 
does not increase with greater than 2.8 mL cement per pedicle.9 
Some authors have described cement volume to be one- fourth of 
the vertebral body fraction for optimal results.10 Other factors 
attributing to CL include the pressure of injection, the consis-
tency of cement at the time of application, the venous system’s 
anatomy and multilevel fixation.1 The venous plexus is devoid 
of any valves, and the pressure in the lower vertebral spongiosa 
makes them suitable for leaks. In one study, Kaso et al found 
that the medially placed needle had more basivertebral leak than 
a lateral position.11 We find that our left screw was more medi-
ally placed on careful examination than the right side, which 
could have triggered a leak on the left side. Schmoelz et al advo-
cate using cement in ‘toothpaste’ consistency.12 Arabmotlagh et 
al and Tang et al1 advocate for less cement and less number of 
screws in multilevel fixation.13

The fenestrated holes and screw tips give way for the cement. 
In a study, Guo et al found that a smaller distance from the 
tip of the screw to the vertebral body midline was associated 
with a higher risk of a leak.14 Hu et al found that patients with 
low BMD (<0.6 g/cm) had more CL risk and had somewhat 
scattered than concentrated distribution of cement around 
screws.15 Paré et al compared fenestrated screws with conven-
tional screws. The fenestrated screws fare better as far as CL 

is concerned.16 Kim et al also found that cement instillation 
through fenestrated screws was more effective than solid screw 
insertion after prefilling of polymethyl methacrylate with 
vertebroplasty.17 Liu et al studied four holes versus six holes in 
fenestrated screws and found the former as an optimal cement 
augmentation.18 Immediate cement removal following decom-
pression is a matter of debate as most are innocent leaks, but 
neurological deterioration is reported.3 Hence, the surgeon 
needs to be alert on radiological imaging during the procedure 
for any prompt action.

Learning points

 ► Cement leak is a potential threat in cement- augmented 
pedicle screws used in osteoporotic spine more so in 
multilevel fixation.

 ► A ‘type B’ leak which occupies less than one- third of spinal 
canal and is linear along the epidural vein is usually dormant.

 ► Cementation through fenestrated screws is more effective 
than solid screws with prior cementation; however, the 
volume of polymethyl methacrylate should be between 1.5 
and 2 mL with a careful manual injection to prevent any 
inadvertent leak.
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