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Introduction

Posterior migration of the intervertebral disc was first 
reported as ‘posterior rotation of the annulus fibrosis’ by 
Vincenzo Lombardi in 1973 (1). Quoted as PEMLIF - 
an acronym for posterior epidural migration of lumbar 
intervertebral disc fragment, it is a very rare phenomenon 
with less than fifty cases reported in the literature. 
Migration of the sequestrated segment is not only limited 
to the lumbar region, but has also been reported in the 
thoracic (2) as well as the cervical (3,4) segments. However, 
this is most commonly seen in the lumbar spinal segments 
and least in the cervical region. The various ligamentous 
structures in the posterior spinal canal make the anatomy 
of this space unique. These ligamentous structures are 
distinctively anchored in this space to hinder the free 
passage of the sequestrated segments of the disc material 
to the dorsal epidural space. This obstruction is reinforced 
posteriorly by the strong posterior longitudinal ligament 

(PLL). The acute neurologic symptoms produced by the 
dorsal compression of the spinal cord by the epidurally 
migrated sequestrated disc fragment are very rare. Most of 
the cases reported previously have been on a background 
of a recurring back pain before manifestation of overt 
neurological signs. We present two distinct cases of 
posterior epidural migration of lumbar disc fragment that 
we encountered in our unit within a span of one month. 

Case presentation

Case 1

A 48-year-old man was who had no previous history of 
back ache was involved in a strenuous activity wherein 
he had to lift weight of about 25 kg. Following this, he 
suddenly felt excruciating pain in the lower back radiating 
down to both his buttocks and knees. After sometime 
he felt weakness of both lower limbs and could not walk 
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without support. Additionally, he reported urinary and 
bowel incontinence. He was taken to a local hospital from 
where he was referred to our services after five days. On 
examination, his straight leg raising was positive, bulk and 
tone were normal, and he had power of 3/5 in his hip and 
knee and grade 0/5 power in both ankle dorsiflexion and 
plantarflexion. Reflexes were absent in the lower limbs. He 
had saddle anesthesia in his lower limbs and sensations below 
L2 were decreased. Magnetic resonance imaging (MRI) 
findings were suggestive of intervertebral disc prolapse in the 
region of L3–4 level (Figure 1). It was decided to perform 
an emergency decompression at that level. At surgery, a 
laminectomy was performed at the L3 level. Even after the 
ligamentum flavum was excised via Kerrison punch, the dura 
was not visible. An operating microscope was brought into 
the field and it was visualized that the entire spinal canal 
was filled with the extruded disc fragment. After removing 
the sequestrated segments, the dura was seen to be severely 
compressed anteriorly and the decompression restored the 
flow of the CSF in the caudal dural sac. The rent in the 
annulus was visualized under the microscope after retracting 
the dura and the space was inspected for any residual disc 
fragments with the help of a hook. Post-operatively, the 
patient had immediate relief from his pain. His weakness of 
his limbs gradually improved to grade 4/5 in hip and knee 
but the power in his ankle did not show drastic improvement. 
At discharge, he had grade 2/5 in his ankle dorsiflexion and 
extension and he had urinary incontinence persisting along 
with bowel complaints. At follow up of 3 months he did 

not gain control over his bowel or bladder but he improved 
his power by one grade in his ankle dorsiflexion and 
plantarflexion. 

Case 2 

A 49-year-old male, who had a history of low back ache 
over the last 2 years, presented with acute aggravation of 
pain since the last 2 weeks. He had numbness in both legs 
and difficulty in walking. There was no history of trauma. 
On examination, straight leg examination was positive. Bulk 
and tone was normal and he had power of grade 4/5 in hips 
bilaterally, knees - left 4/5, right 5/5, ankle was of grade 0/5 
dorsiflexion and plantarflexion was 2/5 in foot bilaterally. 
There was reduced sensation below L3 dermatome. He had 
urinary incontinence. MRI of the lumbosacral spine revealed 
degenerative changes in the lumbar vertebrae in addition 
to a soft tissue lesion 2.1 cm × 1.1 cm in the spinal canal 
at L3 level posterior to the thecal sac. It was hypointense 
on T1, slightly hyperintense on T2 and showed mild 
peripheral enhancement of a possibly migrated disc (Figure 2).  
He was taken up for surgery. At surgery, L3 partial 
lamina was drilled and it was possible to visualize the disc 
fragment. The fragment could be retrieved after minimally 
enlarging the size of the laminectomy (Figures 3,4).  
The laminectomy was then extended bilaterally and 
the thickened ligamentum flavum was excised to give 
maximum decompression to the underlying dura (Figure 5). 
Postoperatively the patient recovered well from his pain. 

A B C

Figure 1 MRI spine. (A) T1W axial image at L3-4 level showing gross obliteration of the lumbar spinal canal by the migrated disc; (B) 
T2W axial image at L3–4 level showing the obliteration of the cerebrospinal fluid space due to compression by the migrated disc fragment; 
(C) sagittal T1W image showing narrowing of the disc at L3–4 level with the migrated disc fragment at the posterior epidural space. MRI, 
magnetic resonance imaging; T1W, T1-weighted; T2W, T2-weighted.
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There was only partial recovery from his bladder symptoms 
and the power of his lower limbs improved to grade 2/5, 
for ankle dorsiflexion and plantarflexion. At follow-up 
of 3 months, this further improved to grade 3/5 for both 
ankle dorsiflexion and plantarflexion while recovery for his 
bladder remained unchanged.

Discussion 

In the above two illustrations, we present two distinct cases 
PEMLIF with different histories. 

The anatomic peculiarity of the posterior spinal canal 
makes this form of migration of disc very rare. There are 

many ligamentous connections between the dura and PLLs. 
These are the posterior median septum also known as 
the septum posticum, the lateral peridural membrane and 
finally the midline and lateral dural ligaments of Hoffmann. 
These connections are a limiting factor in determining the 
path of migration of the intervertebral disc (6). The lateral 
peridural membrane resists the posterolateral migration 
of the extruded disc fragment. Hence in cases of PEMLIF 

Figure 2 MRI spine. (A) T1W axial plain image at L3-4 level showing compression of the dura by the extruded disc fragment (slender blue 
arrow); (B) T1W axial with contrast showing peripheral contrast enhancement of the extruded disc fragment (slender yellow arrow); (C) 
T1W Sagittal image showing compression of the dural sac by the extruded disc fragment (red arrow). MRI, magnetic resonance imaging; 
T1W, T1-weighted. 

A B C

Figure 3 Intraoperative photograph showing part of the extruded 
disc being teased out through the partial laminectomy at L3.

Figure 4 Intraoperative video of patient No. 2. Standing on the 
left side of the patient. The spinous process of L3 vertebrae has 
already been removed. Part of the Lamina just lateral to spinous 
process of L3 vertebrae near the midline towards left side is being 
drilled. The sequestrated disc fragment was beginning to be 
visualized. It is gently being teased out from the laminectomy site (5).  
Available online: http://www.asvide.com/articles/1749
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it is implied that the fragment has pierced the septum 
posticum as well as the lateral peridural membrane to reach 
the posterior epidural space. In addition, the disc fragment 
may migrate in a cephalad or caudal direction. Cephalad 
migration is common with lateral disc whereas caudal 
migration is common with central discs (7). According to some 
authors this happens depending upon the site of the tear of 
the annulus. A tear at the superior endplate leads to a cephalad 
migration compared to a tear in the inferior direction (8).  
In another landmark article, none of the factors were found 
to influence the direction of migration of the disc fragment 
in the lumbar canal (9). PEMLIF as quoted in the literature 
is very rare. A recent review of literature by Akhaddar et al.  
found that the total number of cases was only about 41 (10).  
This generally occurs in the setting of a degenerating spine 
pathology and patients usually give a previous history of 
backache like our second patient. However, our first patient 
did not have such a history. To our knowledge, this is the 
second instance wherein a patient presents with gross 
neurological findings as a sequelae to PEMLIF without a 
history of back pain (11). The PLL, dura, fat, epidural vessels 
and the nerve roots can act as a barrier for the migration of the 
disc in the posterior direction. The posterior migration of the 
disc is associated with varying clinical findings and has been 
associated with cauda equina syndrome (CES). The upper 
lumbar vertebrae, particularly L3 and L4, are mostly involved 
in the cases pertaining to posterior epidural migration of disc 
in the literature. A recent study found an incidence of 39.2% 
for posterior migrations at these levels. According to them, 

the peculiar anatomical orientation between the disc and the 
nerve root at these levels predisposes to this phenomenon (12).  
The intervertebral  disc at this segment is more horizontal 
and this association between the nerve root and the disc may 
render it less obstructive for epidural migration; this reason 
has been cited by other authors (13). In both our patients, the 
migrated discs were opposite to the L3 vertebral body. 

The radiology of the PEMLIF deserves special mention 
as they are often mistaken for other lesions. Herniated disc 
fragments sequestrated in the posterior epidural space may 
simulate other commonly occurring pathologies in the 
spinal canal like epidural abscesses (14), hematoma (14),  
tumors (15) and facet cysts (16). The likelihood of a 
diagnosis of posterior migration of disc is commonly less 
considered by reporting radiologists. In a recent review of 
six cases of posteriorly migrated discs by Zarrabian et al.,  
the favored diagnoses of seasoned radiologists were 
epidural hematoma, epidural abscess and synovial cyst (17).  
Herniated discs are hypointense on T1 weighted and 
hyperintense in 80% of T2 weighted images. This T2 
hyperintensity reveals the abundance of water content 
within the disc and thus could also explain the enhanced 
softness and motility of the extruded fragment, which helps 
it reach the posterior epidural space.

The posteriorly migrated disc fragment gets surrounded 
by the epidural fat which mounts an inflammatory 
response leading to the formation of granulation tissue 
(6,12,18). The creeping of polymorphonuclear cells and 
granulation tissue can be visualized in the periphery of 

A B

Figure 5 Histopathology slides of the extruded disc material. (A) Photomicrograph, H&E, magnification: 40×. Degenerative disc material 
(stout blue arrows). Invading polymorphonuclear cells with granulation tissue (slender black arrows) in the periphery of the disc material; 
(B) photomicrograph, H&E, magnification: 400×. Invading polymorphonuclear cells seen in the periphery of the disc margins. H&E, 
hemotoxylin and eosin.
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the disc material on the histopathology slide. It is this 
granulation tissue that surrounds the disc and is usually 
seen as contrast enhancement on MRI films. This type of 
peripheral enhancement was seen in our second patient. 
This was confirmed in the histology specimen. There have 
been reports of such ring-enhancing masses in the dorsal 
epidural space as a sequelae to PEMLIF (19). Routine MRI 
comprises of 5 mm slices in the sagittal cuts. In cases with a 
high index of suspicion of PEMLIF, thin slices of 2 mm cuts 
can be requested of the radiologist beforehand. This can 
detect the thin connections, if at all present, between the 
parent disc and the sequestrated segment.

CES is a serious sequelae to disc herniations. Its incidence is 
about 1 in 33,000 to 100,000 and it occurs in 2% of all lumbar 
disc herniations (20). CES with bilateral foot drop is very rare. 
CES with dorsal disc migration is scarcely reported in the 
literature with fewer than 22 cases reported (10). 

The recovery period after surgery for CES is variable. 
However, multiple authors opine that early surgery does 
bring in good results. Shapiro et al. showed patients had 
good recovery if operated upon within 48 hours (21). The 
outcome in patients with CES and PEMLIF is better than CES 
with their ventral counterparts (10). To achieve a maximum 
decompression after removal of the sequestrated segment in 
both cases, we did a bilateral laminectomy of the involved 
segment along with the removal of the ligamentum flavum. 
However, there was a delay of about one week in achieving 
this goal owing to the late referral in both our patients. 
Hence both our patients did not have very good post-
operative recovery. 

Conclusions

PEMLIF is a rare phenomenon. The exact pathomechanisms 
have yet to be deciphered. The early detection of this 
variety of disc should be kept in mind for patients who 
present with acute neurologic symptoms. The elucidation 
of history is key to the diagnosis. Radiologists should 
keep a low threshold for diagnosis in a background of a 
typical history and be prompted to obtain thin sagittal 
cuts which may show a continuity of disc fragments. Early 
decompression should be the goal of surgery as restoration 
of bladder and CES have been shown to be better than with 
compression with discs ventrally.
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