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Abstract
While Posterior Lumbar Interbody Fusion (PLIF) is routine within the spinal surgeon’s repertoire, it is surgery with the 
potential to cause significant associated complications. In particular, cage migration and cage subsidence are often reported. 
The purpose of the study was to report a case of intraoperative penetration of a fusion cage into the adjacent vertebral body 
after PLIF. A 79-year female underwent revision PLIF surgery from L3 to S1 was performed using titanium threaded cages 
(length 25 mm, height 9 mm) with autogenous bone graft following posterior instrumentation. After PLIF, postoperative 
radiograph revealed that one cage perforated the superiorly adjacent endplate and lay completely within the vertebral body 
of L5. Emergency revision surgery was performed and another cage was inserted after decompression and evacuation of 
subdural hematoma. To the best of our knowledge, few reports have been previously issued on immediate perforation of 
the superiorly adjacent endplate by interbody cage during PLIF and following revision surgery. The known risk factors for 
cage penetration/subsidence should be considered before or during lumbar interbody fusion surgery.
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Introduction
The procedure of Posterior Lumbar Interbody Fusion 

(PLIF) is a reliable treatment option and has become 
increasingly popular for treatment of spinal stenosis, 
degenerative disc disease, and spondylolisthesis. Nowa-
days, it is well established procedure with good to excel-
lent results and fusion rates from 90% to 100% with few 
severe complications [1,2]. Along with the increasing 
size of the elderly population, interbody fusion will con-
tinue to be a mainstay surgical intervention for allevia-
tion of neurologic symptoms secondary to degenerative 
spine conditions [3].

Although current PLIF procedures are the result 
of considerable development, various implant-related 
complications can occur, including pedicle screw mis-
placement, nerve root injury, thromboembolic events, 
vascular or visceral injury, and late spinal instability [4]. 
Implantation of a single cage from one side can result 
in certain side effects months to years after PLIF such as 
cage migration and subsidence [5]. However, few reports 
[4] have been previously issued on immediate perfora-
tion of the adjacent vertebral body by interbody cage.

Here, we report a patient with intraoperative penetra-
tion of a cage into the adjacent vertebral body after the 
revision PLIF procedure and following re-revision sur-
gery due to compression of nerve roots and intensified 
neurological symptoms.

Case Report
A 79-year female presented with a 3 month history of 

severe claudication and lumbar cruralgia in the right L5 
dermatome. The patient’s previous history revealed a PLIF 
procedure at L4 to L5 in 10 years ago (Figure 1). Compre-
hensive conservative treatment failed to improve her symp-
toms. Lumbar MRI showed adjacent segment disease in 
L3/4 and L5/S1 with compression of the right L3 and L5 
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nerve root. She had severe osteoporosis (T-score, -3.5). 
Revision PLIF surgery from L3 to S1 was performed using 
titanium threaded cages (length 25 mm, height 9 mm, Lo-
spa® IS™, Corentec) with autogenous bone graft following 
posterior instrumentation. Postoperative radiograph re-
vealed that one cage perforated the inferior endplate of the 
adjacent vertebral body (L5/S1) and lay completely within 
the vertebral body of L5 (Figure 2). Due to compression 
of nerve roots by hematoma and intensified neurological 
symptoms, we performed emergency a right-sided selective 
decompression at L5/S1. During re-revision surgery, the 

cage was not visible and could not be removed or reposi-
tioned. Instead, the allograft bone chips were packed into 
the disc space and another cage was inserted after decom-
pression and evacuation of epidural hematoma (Figure 3). 
A dramatic improvement in the right leg pain was achieved 
immediately after the secondary revision surgery. At 1 year 
follow-up, she was symptom free and plain radiographs 
showed inevitable positioning of the cage.

Discussion
Segmental stabilization and spine fusion may be a 
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Figure 1: Preoperative lumbar radiographs showing status post a PLIF procedure and adjacent segment disease in L3/4 and 
L5/S1 A) AP radiograph; B) Lateral radiograph.
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Figure 2: Postoperative lumbar radiographs show that one cage perforated the superior adjacent endplate and lay completely 
within the vertebral body of L5 A) AP radiograph; B) Lateral radiograph.
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necessary adjunct to neurologic decompression in the 
degenerated spine. The adoption of titanium interbody 
cages resolved the problems arising from autograft har-
vesting and has provided immediate stability to spinal 
levels, restoration of the disc space and neuroforaminal 
height, and a larger surface area, and thus, better fusion 
rate [6]. However, some cage-related complications, 
such as, cage migration or subsidence, may occur.

A cage subsidence is usually defined as a gradual mi-
gration of > 2 mm into the adjacent vertebral body and 
the incidence of cage subsidence after lumbar interbody 
fusion surgery varies greatly [7], depending on the exact 
surgical technique, the extent of endplate preparation, 
the cage type and size, and the degree of osteoporosis, 
reaching a rate of up to 76.7% [1,8]. However, few re-
ports have been previously issued on immediate perfo-
ration of the adjacent vertebral body by interbody cage. 
Previously, Santoni, et al. [9] reported the kinematic and 
radiographic effects of 5 endplate fractures sustained 
during lateral interbody cage implantation in 5 cadav-
eric specimens. Existing literature suggests that verte-
bral body fracture subsequent to intraoperative endplate 
breach is a complication associated with the technique 
(aggressive endplate preparation) [10,11] and poor bone 
quality [9]. Our patient experienced penetration of cage 
into vertebral body at the L5-S1 level, suggesting that the 
inserted cage did not fit the shape of L5/S1, which has a 
greater disc angle than other disc levels. The level of L5/
S1 is known to be the possible risk factor for cage subsid-

ence [12] and wider cages might reduce the rate of cage 
subsidence or penetration [13]. Our case cautions that 
care must be taken during cage insertion to avoid the 
possibility of endplate destruction following cage place-
ment, and that when suspicious, the position of the cage 
should be checked repeatedly using C-arm fluoroscope 
especially in elderly patients with osteoporotic bone.

In conclusion, we report a patient with unexpected in-
traoperative complete cage penetration into the superiorly 
adjacent lumbar vertebral body after PLIF. The known risk 
factors for cage penetration/subsidence should be consid-
ered before or during lumbar interbody fusion surgery and 
the steps of interbody cage insertion should be meticulous.
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Figure 3: During re-revision surgery, the cage was not able to be removed and another cage was inserted after decompression 
A) AP radiograph; B) Lateral radiograph.
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