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1   |   INTRODUCTION

Posterior lumbar interbody fusion (PLIF)/transforaminal 
lumbar interbody fusion (TLIF) are globally recognized 
surgical techniques, with documented reports on their 
therapeutic efficacy and safety.1

These surgeries are aimed at bony fusion between ver-
tebrae; therefore, rare complications can arise from spine 
surgery. This can cause damage to adjacent visceral struc-
tures such as the intestines and blood vessels during disc 
curettage and cage/bone grafting.2

Anterior graft migration in lumbar interbody poste-
rior fusion surgery is usually an unexpected intraopera-
tive finding due to its rarity and subtle imaging findings. 
This can lead to poor decision-making and inaccurate 
prognosis.

The purpose of this paper is to present such cases, and 
review the literature, in addition to raising awareness 
and a high index of suspicion for the prevention, early 
detection, and treatment of this condition, among spine 
surgeons.

2   |   CASE PRESENTATION

2.1  |  Case 1

A 71-year-old woman complained of L5 radiculopathy 
due to right L5/S intervertebral foraminal stenosis, and 
L5–S PLIF was planned. After discectomy, autogenous 
bone chips were inserted into the disc space. When the 
autogenous bone was inserted into the disc space with 
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an impactor, the autogenous bone migrated anteriorly. 
We noticed the migration using an X-ray fluoroscope; 
thus, the bone grafting was stopped (Figure 1A). After 
the bone graft was inserted, an intraoperative plain 
computed tomography (CT) scan was performed to con-
firm the position of the displaced bone graft. Given that 
there was no evidence of compression to the vascula-
ture, the anteriorly displaced grafted bone was not re-
moved. A postoperative contrast-enhanced CT scan was 
performed immediately after the surgery, and we recon-
firmed that there was no compression of major blood 
vessels, as was the case intraoperatively (Figures  1B–
D). The patient was also examined by a vascular sur-
geon and was placed under observation. The patient's 
L5 radiculopathy disappeared after surgery. The patient 
was followed up with a plain CT scan and a medical ex-
amination 3 months after surgery. There were no radio-
logical changes or clinical signs related to damage to the 
major vessels due to the grafted bone.

2.2  |  Case 2

A 79-year-old woman was scheduled for L4–L5 PLIF 
for spinal canal stenosis due to L4 degenerative spon-
dylolisthesis. After discectomy, autogenous bone chips 

and a cage were inserted bilaterally into the disc space. 
Intermittent claudication and gluteal pain were quickly 
alleviated by surgery. A plain CT scan during the first 
postoperative week showed the anterior migration of 
the grafted bone; hence, a contrast-enhanced CT scan 
was performed to confirm the vascularity, but there was 
no obvious compression by the grafted bone (Figure 2). 
After consulting with a vascular surgeon, the patient 
was placed under observation. The patient is still under 
observation, and there are no aneurysms or deep vein 
thrombosis. A plain CT at 1.5 years postoperatively 
showed a reduction of the anteriorly migrated grafted 
bone (Figure 3).

3   |   MATERIALS AND METHODS

In this study, we systematically searched and reviewed the 
literature for reported cases of anterior graft migration in 
the posterior lumbar intervertebral body fusion and col-
lected individual patient data.

Relevant peer-reviewed articles published in the En-
glish language (as of January 2022) were retrieved from 
PubMed and Google Scholar. The reference lists of pub-
lications identified via the database search were also 
screened.

F I G U R E  1   Postoperative lumbar lateral X-ray (A) and CT angiography (B), 3D CT VRT (C, D) of case 1 showed the displaced grafted 
bone in the anterior aspect of the vertebral body. The open arrow is pointing to anteriorly displaced grafted bone. We confirmed the vessels 
and the grafted bone with contrast-enhanced CT (B), but there was no compression drainage of the vessels.

F I G U R E  2   Postoperative plain CT 
(A: sagittal image, B: axial image) and 3D 
CT VRT (C) of case 2 showed anterior 
migration of the grafted bone, but there 
was no obvious compression of the vessels 
by the grafted bone (Figure 2): open 
arrow, graft bone.
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4   |   RESULTS

A total of 26 cases (average age, 59.5 years [range, 14–
82 years]) of anterior graft migration during spinal surgery 
were identified in thirteen articles (Table 1).2-13

The patient background mainly was women (women: 
18 cases, men: 8 cases) and slightly more elderly 
(age > 65 years: 15 cases; age < 65 years: 11 cases). Cage 
transposition was occurred in 22 cases, and the transposi-
tion of the bone graft was occurred in 4 cases.

Three of the four cases of bone graft migration resulted 
in serious complications and required surgery. Fourteen 
cases of the 22 cases of anterior cage migration required 
surgery, and 8 cases required conservative treatment. 
Anterior dislocation of the bone graft tended to lead to 
surgery.

5   |   DISCUSSION

We presented two cases of anterior migration of grafted 
bone during PLIF and TLIF.

From the 26 cases in Table 1, it was also found that 
the majority of cases occurred in the lower lumbar spine 
(12 in L4/5 and 13 in L5/S). Maeno et al. determined 
that one factor is that the anterior decubitus ligament 
of L5–S is particularly thin anatomically.3 The higher 

olisthesis is too fragile to anteriorly support tissues such 
as the anterior longitudinal ligament and annular fi-
bers, and the bony floor between the upper and lower 
vertebrae is narrowed.3 In addition, the vertebral body 
shape of L5 is usually trapezoidal, and the tilted pelvis 
with the upper plate edge of S1 is considered another 
factor.2

In other words, in the lower lumbar spine, anatomical 
reasons such as weakness of the supporting tissues and 
pelvic tilt are thought to be the cause of the occurrence. 
Our cases also occurred in the lower lumbar spine, and 
the same reasons were considered.

Another complication that has not been reported with 
grafted bone but can occur with the anterior dislocation of 
the grafted bone is described.

The fusion rate of autologous iliac crest grafts in lum-
bar spine surgery has been reported to be 75% to 96%.14 In 
the present cases, the grafted bone was resorbed without 
fusion in both cases, but it is not clear what the outcome 
of a displaced grafted bone would be. In some cases, the 
grafted bone may not be absorbed and may fuse with an 
anteriorly displaced grafted bone in the anterior aspect of 
the lumbar vertebral body. Einar et al. reported that osteo-
phytes in the anterior aspect of the lumbar vertebral body 
perforated the abdominal aorta and created a pseudoan-
eurysm.15 The same thing can happen when an anteriorly 
displaced grafted bone fuses in the anterior aspect of the 
lumbar vertebral body; therefore, careful long-term fol-
low-up is necessary.

During spine surgery, the spinal cord and vascular 
structures are close to each other. Because of these loca-
tional relations, severe complications can occur.

In particular, anterior graft migration can lead to se-
rious complications that can damage blood vessels and 
bowels. Most reports are of posterior migration, and re-
ports of anterior migration are rare.2

Both of our cases were case reports of anterior migration, 
which is both rare and could lead to serious complications.

Serious complications from anterior dislocation of a 
bone graft and cage include bowel injury and vascular in-
jury (including deep vein thrombosis). Each of these will 
be discussed. Although there were no such symptoms in 
these cases, they can occur late, and we must be aware of 
them.

5.1  |  Bowel injury

Garg et al. reported a case of sigmoid colon perforation 
due to the dislocation of a bone graft on postoperative 
day 4 after TLIF for L4–L5 lumbar spinal stenosis.4 Ruf 
et al. reported a perforation of the sigmoid colon due to 
spacer dislocation 4 years after the endoscopic insertion 

F I G U R E  3   Postoperative plain CT (A: axial image, B: sagittal 
image) of case 2 showed a displaced grafted bone anterior to the 
lumbar vertebral body. At 1.5 years Postoperative plain CT (C: axial 
image, D: sagittal image) of case 2 showed that the allograft bone 
had reduced.
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of a spacer anteriorly and instrumentation posteriorly.16 
Cakmak et al. reported a case of cecum perforation 1 year 
after L5–S1 posterior intervertebral fusion with a femoral 
graft via an anterior approach.5 Bowel perforation can 
lead to peritonitis, which can lead to death if therapeutic 
intervention is delayed. Therefore, early detection is nec-
essary.17 All of the authors have avoided serious conse-
quences by taking frequent postoperative X-rays to detect 
them early.

5.2  |  Vascular injuries

Vascular injuries during spine surgery are rare, with aor-
tic rupture occurring in 0.01% and inferior vena cava rup-
ture in 0.02%.18,19

The retroperitoneum is a complex structure with many 
vessels and nerves and has been studied extensively. It is 
possible to cause damage to important structures, especially 
in conditions with anatomical variation and deformity.2

T A B L E  1   Studies reporting anterior graft migration.

Graft/
Cage Author

Age (years.), 
Sex Diagnosis

Migration 
level Complication Treatment

Graft 
bone

Cakmak5 26/M Spondylolisthesis L4-S1 Colon perforation Excision

Garg4 35/F LSS L4/5 Sigmoid colon perforation Excision

Yoshimoto13 83/F Isthmic spondylolisthesis L5/S Deep vein thrombosis Excision

Maeno3 52/M LDH L5/S Hydroxyapatite Observation

In this study

Case 1 71/F Intervertebral foramen 
stenosis

L5/S None Observation

Case 2 79/F Spondylolisthesis L5/S None Observation

Cage Xu2 65/F Spondylolisthesis L5/S Left femoral nerve injury 
following cage extraction

Extraction

Proubasta7 30/ M Degenerative disc disease L5/S Compressed major vessels Extraction

Pawar9 55/ F Infective spondylodiscitis L3/4 IVC injury Observation

Oh10 51/M Isthmic spondylolisthesis， L4/5 Severe low back and left leg 
pain for 7 days

Extraction

Ariyoshi11 74/F DLS L4/5 IVC injury Extraction

Kumar12 80/F DLS L5/S None Observation

Maeno3 70/F DLS L5/S None Observation

69/F DS L4/5 None Observation

Ceylan6 60/F LSCS L5/S None Observation

55/F LSCS L5/S None Observation

53/F LSCS L4/5 None Observation

Murase8 64/F DLS L2/3 None Observation

75/M LSCS L5/S None Observation

81/F DLS L4/5 None Extraction

56/F DLS L3/4 None Extraction

80/M LDH L4/5 None Extraction

65/F DLS L2/3 None Extraction

72/F DS L4/5 None Extraction

67/M LSCS L4/5 None Extraction

67/F DLS L5/S IVC compression Extraction

64/F DLS L4/5 The right common iliac vein 
compression

Extraction

85/M LDH L4/5 IVC compression and deep vein 
thrombosis.

Extraction

73/F DLS L4/5 IVC injury Extraction

Abbreviations: DLS, Degenerative lumbar scoliosis; DS, Degenerative spondylolisthesis; IVC, Inferior Vena Cava; LDH, Lumbar disc hernia; LSCS, Lumbar 
spinal canal stenosis.
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Specifically, the left common iliac artery runs just me-
dial to the L4–L5 disc and is the most commonly injured 
vessel in lumbar disc herniation.6

When performing surgery, we must be aware that the 
vessel runs just medial to the disc.

This report discusses vascular-related complications 
that can arise in spinal surgery because of the displacement 
of cages or grafted bones. These complications include 
vascular injury and deep vein thrombosis. When a cage or 
bone graft is displaced anteriorly, there is a risk of injur-
ing large blood vessels, thus potentially leading to massive 
bleeding. In such cases, it is recommended to remove the 
cage as soon as possible after surgery. However, some re-
ports suggest that surgery may not be necessary in cases of 
anterior cage displacement because conservative therapy 
may be sufficient if the displaced cage is far from the site 
of the large vessels. Therefore, early postoperative contrast-
enhanced CT should be performed to determine the posi-
tion of the displaced cage relative to the large vessels.

Deep vein thrombosis can also occur when a displaced 
graft or cage compresses a blood vessel, and this can hap-
pen not only in the early postoperative period but also 
over a longer period of time if there is further displace-
ment. Therefore, monitoring any anterior displacement of 
the grafted bone or cage is essential, such as regular ul-
trasound and contrast-enhanced CT every 6 to 12 months 
until the displaced graft is firmly fused. In cases wherein 
the position of the grafted bone and cage is confirmed 
and there is no obvious compression of the large vessels, 
careful follow-up is considered effective. However, if the 
grafted bone or cage appears to be directly compressing 
the blood vessel, surgical treatment to remove the com-
pressing graft or cage may be necessary.

Overall, the position of the displaced graft or cage in re-
lation to the large vessels greatly influences the treatment 
plan, thus highlighting the importance of obtaining early 
imaging studies and taking appropriate action in cases of 
vascular injuries.

6   |   CONCLUSION

Spine surgeons need to be aware of the possibility of an-
terior dislocation of the allograft during posterior lumbar 
intervertebral body fusion. Complications should be mini-
mized via careful surgical techniques and knowledge of 
possible complications. In particular, intestinal and vascu-
lar injuries are serious complications and must be avoided. 
For this reason, it is necessary to watch for changes in vital 
signs, abdominal pain, and other symptoms.

If complications occur, prompt detection and treat-
ment should minimize long-term sequelae.
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