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Traumatic Fracture of  Thin Pedicles Secondary to Extradural 
Meningeal Cyst
Daniel S. Yanni, Antonios Mammis, Nikhil G. Thaker, Ira M. Goldstein

INTRODUCTION

Spinal dural meningoceles and diverticula have 
been previously classified by Tarlov, in 1970, 
and subsequently by Nabors, in 1988. This type 

of pathology has been referred to as arachnoid cysts, 
meningoceles, Cerebrospinal fluid (CSF) diverticula, 
and pseudomeningoceles. Nabors has classified these 
cysts as extradural meningeal cysts without nerve fibers 
(type I), also known as CSF diverticula. The extradural 
meningeal cysts with nerve fibers (type II) are described 
as spinal meningoceles. In contrast, type III spinal 
meningeal cysts are intradural arachnoid cysts.[1] For 
the sake of clarity, we will use Nabors classification to 
describe our findings.

These meningeal cysts are rare and may occur at all levels 
of the thecal sac. Although the origin of these meningeal 
cysts is thought to be congenital, some have postulated 
traumatic, iatrogenic, and inflammatory etiologies.[2-4]  
Cyst formation is believed to occur as arachnoid 
herniates through a defect in the dura. The mechanism 
of cyst expansion has been attributed to CSF pulsation, 
a ball-valve mechanism, osmosis, active fluid secretion, 
and hydrostatic forces.[2-4] The most common location 
of cyst ostia is the junction of the dural sleeve of the 
nerve root and thecal sac or dorsal midline.

ABSTRACT
Spinal dural meningoceles and diverticula are meningeal 
cysts that have a myriad of clinical presentations and 
sequelae, secondary to local mass effect. Our objective 
is to report a technical case report, illustrating a traumatic 
spinal injury with multiple pedicle fractures, secondary to 
atrophic lumbar pedicles as well as the diagnostic workup 
and surgical management of this problem. Posterior lumbar 
decompression, resection of the meningeal cyst, ligation of 
the cyst ostium, instrumentation, and fusion were performed 
with the assistance of intraoperative isocentric fluoroscopy. 
The cyst’s point of communication was successfully 
located with intraoperative fluoroscopy and the lesion 
was successfully excised. We suggest that patients with 
traumatic spinal injuries, having evidence of pre-existing 
anomalous bony architecture, undergo advanced imaging 
studies, to rule out intraspinal pathology. The positive 
clinical and radiographic results support the removal and 
closure of the pre-existing meningeal cyst at the time of 
treatment of traumatic spinal injury. Intraoperative isocentric 
fluoroscopy is a helpful tool in the operative management 
of these lesions.

Key words: Arachnoid cyst, Cerebrospinal fluid diver-
ticula, extradural meningeal cyst, spinal meningeal cyst, 
thin pedicles

Department of Neurological Surgery, University of Medicine 
and Dentistry of New Jersey, Jersey Medical School,  
Newark, New Jersey

Address for correspondence: Ira M. Goldstein, 
Department of Neurological Surgery, University of Medicine 
and Dentistry of New Jersey, 90 Bergen Street, Suite 8100 
Newark, New Jersey 07103. E-mail: goldstir@umdnj.edu

The clinical presentation of the cysts may range 
from asymptomatic to pain, weakness, numbness, 
paresthesias, and paralysis.[5-7] Diagnostic evaluation of 
these cysts should include magnetic resonance imaging 
(MRI), myelography, or computed tomography 
(CT) myelography.[6] The MRI findings typically 
associated with meningeal cysts are the mass effect on 
the surrounding structures, hyperintense signal to the 
CSF on T2, partial enhancement with contrast, and 
possible signal void on the fast spin echo sequence 
(FSE).[8] Myelography or CT myelography may 
reveal communication with the cyst, in addition to 
compression of the surrounding structures, and may 
demonstrate the site of communication between the 
cyst and thecal sac.[7] 

Treatment of these cysts consists of resection of the 
cyst and primary closure of the dural defect with a 
watertight closure.[4] As most cysts arise from the 
junction of the dural sac and the nerve root, a posterior 
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approach via laminotomy / laminectomy may be 
used.[1,7,9,10] A watertight closure consists of various 
combinations of dural repair with a nonabsorbable 
suture using a taper or reverse cutting needle, muscle 
or fat graft, fascial graft or dural substitute, and a fibrin 
sealant or dural sealant.[2,3]

Although the mechanism for cyst expansion is not 
clear, it is believed to be the result of a physiological 
one-way valve mechanism.[1,4,7] In this manner, the 
cyst expands with any transient increase in intrathecal 
pressure due to systolic pulsation or valsalva maneuver; 
however, the unidirectional nature of the valve prevents 
decompression of the cyst. These hydrodynamic forces 
within the meningeal cyst can cause osseous changes in 
the spine including thinning of pedicles, erosion of the 
posterior and anterior elements, and widening of the 
neural foramen.[8] There have been no previous reports 
describing the tendency to fracture in thin pedicles 
secondary to spinal extradural meningeal cysts.

CASE REPORT

We present a case of a 20-year-old female who was an 
unrestrained back seat passenger in a motor vehicle 
collision. She denied any history of back pain, leg pain, 
weakness, numbness, or bowel / bladder dysfunction. 
She denied any history of prior surgeries. The patient 
presented to the ER with severe back pain and an 
inability to move her legs. Initial examination revealed 
bilateral lower extremity plegia, an L1 sensory level, 
and an absent rectal tone, indicating complete spinal 
injury. The CT scan revealed an L1 burst fracture with 
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Figure 1: (Left) sagittal T2 MRI showing fracture subluxation at L1 and 
the anterior displacement of the neural elements, arrow points to the 
dorsally located extradural meningeal cyst; (right) sagittal CT revealing 
the burst fracture with subluxation at L1

Figure 2: (Top) axial CT and T2 MRI at the level of L1 showing bilateral 
pedicle fractures and subluxation associated with canal compromise. 
(Middle) axial CT and T2 MRI at the level of L2 showing bilateral pedicle 
fractures and a dorsally located extradural meningeal cyst. (Bottom) 
axial CT and T2 MRI at the level of L3 showing aberrantly thin pedicles, 
anterior displacement of the neural elements, and dorsally located 
extradural meningeal cyst

subluxation and bilateral pedicle fractures at L1 and 
L2 [Figures 1 and 2]. The patient was noted to have 
asymmetrically and atypically thin pedicles at these 
levels [Figure 2]. We suspected the presence of intraspinal 
pathology as the cause of the thin pedicles. Subsequent 
advanced imaging with MRI revealed the presence of an 
extradural meningeal cyst [Figures 1 and 2].

Given the high suspicion of the multilevel intraspinal 
pathology, spinal canal compromise, coronal plane 
deformity, and sagittal plane deformity, a posterior 
approach was chosen, to address both decompression and 
stabilization. We performed a posterior thoracolumbar 
decompression, dissection of the cyst, identification of 
its communication with the dura, ligation of the ostium, 
repair of the dural defect, stabilization, and fusion. In 
the operating room, a midline approach was used to 
expose the T10 to L5. Laminectomies were performed 
at L1, L2, and L3. At this point the meningeal cyst was 
visualized and dissection was carried out around the 
cyst. To better define the point of communication, a 
diluted Omnipaque (GE Healthcare) was injected into 
the cyst in order to obtain an intraoperative myelogram. 
Isocentric fluoroscopy (Siemens Siremobile, Malvern, 
PA) was then used to obtain an intraoperative CT 
scan; this reconstructed CT myelogram / cystogram 
revealed communication with the thecal sac at the L3 
level, laterally. Given the cyst origin, remote from the 
site of the spinal trauma and the presence of chronic 
osseous changes, it was concluded that the cyst was a 
pre-existing condition and not a result of the trauma. 


