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INTRODUCTION

In the United States, spinal cord injury incidence is 17,700 cases/year, and only 0.8% correspond 
to nonmissile penetrating injuries.[11] Stabbing injuries are not a frequent cause of traumatic 
cerebrospinal fluid leak (CSFL), reported to be up to 4% in spine stab wounds.[11] ere are few 
reports about traumatic CSFL secondary to stab injuries in the lumbar spine.[11]

e severity of neurological compromise in non-missile penetrating injuries is variable. Complete 
injury is found in 19–38% of patients, and Brown-Séquard Syndrome is observed in 31–55% of 

ABSTRACT
Background: Posttraumatic spinal cerebrospinal fluid leak (CSFL) without neurological deficit is a rare entity. 
Historically, the first-line treatment is a nonsurgical approach, which includes Trendelenburg positioning, 
carbonic anhydrase inhibitor (acetazolamide), and subarachnoid catheter, with a high successful rate of leak 
correction. However, in some cases, this first-line treatment could fail, being necessary the surgical approach.

Case Description: A 23-year-old male with a recent stab wound to his lumbar region, complained of positional 
headache and fluid outflow through his wound. On physical examination, an active CSFL was detected without 
evidence of neurologic deficit. Imaging studies showed a CSF collection extending from the right L4 lamina to the 
subcutaneous tissue. CSF studies revealed bacterial meningitis. e treatment with carbonic anhydrase inhibitors, 
Trendelenburg position, lumbar subarachnoid catheter, and antibiotics was initiated. Failure of conservative 
measures prompted a surgical treatment to resolve the CSFL. Intraoperatively, a dura mater defect was identified, 
and an autologous paravertebral muscle flap was used for water-tight closure of the defect. e patient recovered 
without further complications and with CSFL resolution.

Conclusion: Even though the nonsurgical approach is the first-line of treatment of traumatic CSFL cases, failures 
can occur. e evidence of a CSF trajectory in imaging studies could be a predictor of treatment failure of the 
nonsurgical treatment. e surgical treatment as second-line treatment has outstanding results regarding CSFL 
correction and should be considered when the prediction rate to nonsurgical approach failure is high.
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them.[11] At present, there are only three case reports of spinal 
stab injury in the absence of neurologic deficit.[1,3,11]

Here, we describe an unusual case of lumbar spine stab injury 
in a young adult with consequent penetrating fracture of the 
lamina and secondary CSFL with no neurological deficit that 
required multimodal intervention, including nonsurgical 
and surgical treatment.

CASE DESCRIPTION

A 23-year-old male stabbed in the right paravertebral 
lower-back region, 5  days before admission, comes to 
the emergency room. He presented with a headache that 
worsened with sitting and standing but was relieved in the 
supine position. In addition, he noted clear fluid flowing out 
from his wound. Physical examination revealed a 3-cm skin 
wound at the right paravertebral lower-back region, 3  cm 
from the middle line, and 6 cm cephalic from the Tuffier’s line 
leaking clear fluid [Figure 1 Panel A]. Due to these findings 
and his intracranial hypotension headache, a traumatic CSFL 
was suspected. Fluid glucose (40 mg/dl) and B2 transferrin 
(1.5 mg/dl) confirmed the diagnosis. Neurologic examination 
was unremarkable.

Lumbar puncture at the L3–L4 level was performed. Low 
opening cerebrospinal fluid (CSF) pressure, pleocytosis, high 
protein, and low glucose were found. Bacterial meningitis 
was highly suspected, and broad-spectrum antibiotics were 
initiated. Spine X-rays documented no foreign body. T2-
weighted and T1-contrast-enhanced Magnetic Resonance 
Imaging (MRI) were performed and confirmed a traumatic 
CSFL extending from the inferior border of the L4 right 
lamina, including the paravertebral longissimus, iliocostalis 
muscles, up to the skin [Figure 2].

Nonsurgical treatment for traumatic CSFL was indicated, 
including Trendelenburg positioning, carbonic anhydrase 
inhibitor (acetazolamide), subarachnoid catheter at L3–L4 
level for 7 days, skin wound closure, and 14 days of broad-
spectrum antibiotics. No bacterial typification was disclosed, 
and normal control CSF chemistry was obtained after 
antibiotic therapy completion.

ree days after removing the subarachnoid catheter, the 
recurrence of the CSFL was noted [Figure  3]. e decision 
was to perform a primary closure using paravertebral 
muscle flaps. During the procedure, interspinous and 
flavum ligaments tears of 1 cm in length were documented. 
A  right L4 laminectomy was completed, and the right L5 
root was exposed. Just above the L5 root previously exposed, 
a 2  cm dura mater tear with an active leak was visualized. 
An ipsilateral paravertebral Longissimus thoracis muscle 
plus fascia free-flap was required to achieve complete dural 
closure [Figure 4].

Postoperatively, resolution of the subcutaneous collection and 
headache was noted [Figure 5]. e patient was discharged 

Figure  1: Stab wound in the lower right 
quadrant of the lumbar region, 6  cm 
above tuffier’s line (TL) and 3  cm from 
midline (ML), showing active CSF outflow 
through the skin wound (Panel A).

Figure 2: (a and b) Midsagittal view of a T2-weighted (a). MRI of 
the lumbar spine showing dural tear (white arrowhead) and L4 
right lamina relation to the CSFL trajectory (b) (black arrows). 
(c and d) Axial view of a T2-weighted (c) and contrast-enhanced 
T1-weighted (d) MRI of the lumbar spine exhibiting paravertebral 
rupture of the longus and iliocostalis muscles related to dural tear 
and lamina fracture up to epidermis (black arrow).
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on 5  day postoperative, and during the 1-month follow-up 
appointment, complete resolution of the CSFL was evident.

DISCUSSION

Spinal CSFL incidence is close to five out of 100,000 cases/year 
in the United States.[4] Traumatic spinal CSFL is an infrequent 
presentation and its true incidence remains unknown. It is 
estimated that represents 4% of stab injuries. Few reports about 
traumatic CSFL in the lumbar spine have been published.[11]

Patients with traumatic dural tears had a high likelihood of 
neurologic injury. In a study published in 2014, Luszczyk et al. 
found that a complete neurologic injury was present in 48.7% 
of patients presenting with traumatic dural tears. Moreover, 
they found that in patients with complete neurologic injury, 
29% had traumatic injuries at the lumbosacral region.[6]

About traumatic spinal injuries without neurologic deficit, 
in a retrospective study of 22 patients, Jacobsohn et al. found 
that only 4.5% patients with stabbing injuries to the spinal 
cord presented without any neurological deficit.[5] Moreover, 
Luszczyk et al. described a rate of 2.7% of lumbosacral spine 
traumatic CSFL without neurological symptoms of signs.[6]

e most frequent clinical manifestation of CSFL is a 
classic intracranial hypotension positional headache. Other 
common symptoms include nausea, vomiting, sensation of 
fluid outflow through the wound, soft-tissue fluid collection, 
vertigo, and among others.[8,10] Meningitis is not an 
uncommon finding, this due to the communication between 
the subarachnoid space and the external environment.[10]

Plain X-rays should be obtained for all patients to exclude a 
foreign body’s presence (e.g., metallic objects that must be 
withdrawn before an MRI is performed).[10] MRI is a valuable 
diagnostic tool to assess the severity of spine injury, an 
additional compressive lesion, and CSFL visualization.[10] In 
this patient, the MRI revealed a right L4 translaminar dural 
tear and the CSF trajectory up to the subcutaneous tissue.

Other useful diagnostic tools to identify the leak source 
include: immunofixation or electrophoresis for beta-2 
transferrin, computerized tomography (CT) myelography, 
cisternography with CT, or radionuclide cisternography.[7] 
Worldwide, the beta-2 transferrin is the initial test for CSFL 
detection due to its specificity.[7]

Meningitis is a frequent complication in traumatic 
CSFL.[9] Based on risk stratification, prophylactic broad-
spectrum antibiotics should be administered for 48  h, and 
if infection is documented, a full antibiotic regimen must 
be administered. Moreover, if the last tetanus toxoid booster 
was >10 years ago, it should be administered.[11]

Figure  3: Sutured wound with CSFL contained 
(Black dotted circle) in described location.

Figure 4: (a and b) Midline (ML) approach, right paraspinal dissection with exposure of vertebral 
L4–L5 space. Vertebral L4 Spinal process (SP-L4), right lamina (RL-L4), right facet joint (RFJ-L4), 
and their relations with the CSFL (white dotted circle) were exposed. Right L4 laminectomy 
was performed, exposure of the interspinal ligament (ISL) and ligament Flavors (LF) shows the 
compromised in the traumatic CSFL route until the dural defect in the medial segment (White dotted 
circle). (c) Paraspinal pedicle flap was obtained from the erector spinae and thoracolumbar fascia 
fixed to the SP-L4, ISL, and the LF assisted with hemostatic material in the peripheral areas.

b ca



Ramirez-Ferrer, et al.: Posttraumatic cerebrospinal spinal leakage

Surgical Neurology International • 2022 • 13(327) | 4

Trendelenburg’s position has been described as part of the 
nonsurgical management for two reasons. First, it reduces 
hydrostatic pressure applied to the dural defect and eases 
its closure. Second, it prevents pneumocephalus.[10,11] e 
intradural continuous drainage catheter decreases intradural 
pressure avoiding fluid outflow through the CSFL.[10,11] e 
catheter must be in place for 5–7  days, according to some 
experts.[10]

CSFL requires a challenging, timely, and cautious workup 
and treatment. In the literature, a nonsurgical approach is 
the first-line treatment option to reduce the CSF outflow. 
However, there is no literature about CSFL characteristics 
that would predict a nonsurgical approach’s failure. At 
present, the only indication for a surgical approach is in 
cases, where retained foreign bodies require extraction.

In imaging studies, the evidence of a CSF trajectory from 
the dural sac through the soft tissues, up to the skin defect, 
could be considered a predictor of good results utilizing a 
surgical approach and hence, to be considered a first-line 
treatment.[11]

If surgical management is indicated, there are many 
possible options to treat a CSFL, including direct primary 
closure of the dura, direct replacement of collagen patches, 
fibrin glue, and blood-soaked gelatin sponge. No significant 
differences between techniques have been described.[2,8] 
Nevertheless, in most cases, the dural tear is not identified, 
and closure with muscle flap plus fibrin-based sealants may 
be required.

In our case, we were able to identify the dural tear under the 
microscope, which allowed us to achieve a primary closure 
under direct visualization and achieve better outcomes than 
when the tear is not identified.[10] Autologous duroplasty has 
lower complication rates and better long-term outcomes.[10] 

erefore, we used an autologous duroplasty technique with 
muscle and fascia from the spinal erectors.

CONCLUSION

e absence of neurologic deficit in traumatic spine CSFL 
and the evidence of the CSFL trajectory on imaging studies 
are uncommon. e latter, could be associated with a low 
correction rate using a nonsurgical approach, being the 
surgical exploration approach as an optimal intervention 
for the leakage’s complete resolution. Further studies are 
needed to establish specific CSFL features that will predict a 
successful leakage correction rate using either a conservative 
or a surgical approach.
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