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Introduction

Holocord spinal epidural abscess (SEA) is a very rare 
conditions with only a few case that have been so far 
reported in literature (1-10). Although non-surgical 
treatment has been utilized in selected patients (11), 
most of the reported cases have required urgent surgical 
decompression and drainage. In light of the widespread 
infection with involvement of the whole length of the 
spinal axis and the frequent presence of associated medical 
comorbidities, such diabetes, obesity or osteomyelitis/
diskitis, the choice of the safest and more effective surgical 
approach can be challenging. 

In this article we describe the use of tandem alternating 
laminectomies for the minimally invasive urgent treatment 
of a symptomatic cervico-sacral (holocord) SEA. To 
facilitate drainage and decompression, limit the amount 
of soft tissue trauma and exposure, and minimize the time 
in the operative room, alternating tandem incisions based 
on the preoperative radiological studies were utilized, with 
levels and laterality of the unilateral approaches that were 
planned according to the sagittal and axial extension of the 
abscess, respectively. 

Although the use of tubular decompression in multilevel 
SEA has been reported in the past, the suggestion to tailor 
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such technique not only for level but also for laterality when 
treating rare holocord epidural infections, has not been 
previously made.

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/jss-20-603).

Case presentation

This adult gentleman with history of chronic low back 
pain and of IV drug use, presented to the ER complaining 
of worsening low back pain over a few weeks, intermittent 
low grade fever and onset of acute severe upper and lower 
extremities weakness that led to a fall without loss of 
consciousness and onset of urinary incontinence. At clinical 
examination he had a severe tetraparesis with sensory level 
at T10 and minimal motion of the trapezius (C3-4) but no 

muscle activity below that level. On MRI and CT evaluations 
there was evidence of lumbar diskitis/osteomyelitis at L5–S1, 
possible diskitis at C6–7, with a dorsal holocord compressive 
SEA spanning from C3–4 to S1 (Figures 1-3). A small central 
acute HNP was also seen at C6-7 with faint increased 
signal on T2 images within the cord at that level, but no 
fracture/subluxation or posterior ligamentous injury. The 
cervical spine was promptly immobilized on a rigid orthosis 
and medical management and work up, comprehensive of 
empiric antibiotic therapy were started. No hemodynamic 
signs of spinal cord shock were present. Urgent SEA 
surgical decompression was recommended and, in light of 
the medical scenario and timing of the events, decision was 
made to defer the treatment of the cervical disk herniation 
to a later time, if needed.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 

Figure 1 Preoperative C-spine MRI images showing a dorsal SEA. (A) Sagittal T1 with contrast, (B) sagittal T2, (C) axial T1 with contrast.
SEA, spinal epidural abscess.

Figure 2 Preoperative T-spine MRI images showing a dorsal SEA. (A) Sagittal T2, (B) axial T1 with contrast. SEA, spinal epidural abscess.
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the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013).

Surgical technique 

On the thoracic spine the SEA was more prominent on the 
left, while it was compressing mostly the right side of the 
dural sac in the lumbar region (Figures 2B,3B). There was 
also suspicion for a post-traumatic cord contusion at C6–7. 
Based on clinical and radiological evaluations, we planned 
to perform urgent tandem laminectomies at C6–7 and at 
T8 from the left side and at L4 from the right side. On the 
cervical spine the SEA had bilateral extension, therefore a 

left side approach was chosen at this level to facilitate the 
right handed surgeon. A METRx system was utilized for 
the tandem tubular decompression at each level.

After positioning the patient prone and insuring that 
vital signs were stable with no hypotension, the skip 
laminectomies were performed starting from the cervical 
incision. Once the laminectomies at C6-7 were made and 
the ligament opened, the epidural purulent collection of 
fluid, consistent with the diagnosis of SEA, was drained and 
send to Microbiology/Pathology for analysis. After tilting 
the tubular retractor cranially, a red rubber catheter was 
gently passed into the epidural space to reach the C4 level 
(Figure 4). Irrigation with saline and antibiotic solution via 
the catheter was able to displace the mid cervical abscess 
as the returning mixed fluid was collected and aspirated 
from the laminectomy site under direct visualization. In 
light of the possible cord contusion and utilizing the same 
fascial incision, the cervical laminectomy was then extended 
to encompass three levels (C5 to C7, tilting and gently 
mobilizing the tubular retractor cranially and caudally). After 
hemostasis was achieved, the cervical tubular retractor was 
left in place and a left T8 skip laminectomy was performed. 
After draining the local SEA, a second rubber catheter 
was carefully fed into the epidural space, toward the high 
thoracic region, and gentle irrigation was restarted from 
this end. Intermittently, the irrigation was resumed from the 
cervical incision, as the injection of saline from below was 
able to displace more of the purulent collection. A second 
METRx tube was left inside the thoracic incision and while 
the surgical assistant kept gently irrigating the surgical sides, 
a third tandem laminectomy at L4 on the right (according 
to the preoperative planning) was performed. A copious 

Figure 3 Preoperative L-spine MRI images showing a dorsal SEA. (A) Sagittal T2, (B) axial T1 with contrast. SEA, spinal epidural abscess.

Figure 4 Intraoperative placement of tubular retractor during 
cervical skip laminectomies.
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Figure 5 Postoperative sagittal MRI images showing drainage and decompression of SEA. (A) T2 C-spine, (B) T1 with contrast T-spine, (C) 
T2 L-spine. SEA, spinal epidural abscess.

amount of pus was drained and another catheter was passed 
into the epidural space toward the higher lumbar levels, as 
gentle irrigation was again applied. This time the epidural 
washout was alternated with irrigation of the lower thoracic 
levels by advancing the thoracic rubber catheter caudally 
(from the thoracic incision), toward the lumbar region (by 
tilting the tubular retractor). Catheter irrigation toward 
the sacral region was also completed from the lumbar 
incision. Such sequential and alternating catheter irrigations 
of the cervico-thoracic and lumbo-sacral epidural spaces 
continued, from the tandem laminectomies sites, until no 
more purulent material could be retrieved. The tubular 
retractors were then removed and muscles, fascia and 
skin were closed in the usual fashion. The surgery lasted 
approximately 120 minutes and blood loss was less that 50 
cc. Blood cultures and microbiology analysis were consistent 
with a methicillin-sensitive staphylococcus aureus infection 
and antibiotic treatment was tailored to culture sensitivity. 
Serial postoperative MRIs confirmed the good evacuation/
decompression of the holocord SEA and medical and 
rehabilitation treatments were maximized as the cervical 
spine remained immobilized with a cervical orthosis  
(Figure 5). The wounds healed well and no procedural 
complications were recorded. Although at a 3- month 
follow up the sensory level was improved to T4, the patient 
regained only minimal and not against gravity muscle 
strength. Follow up radiological studies ruled out new areas 
of spinal compression or recurrent SEA.

Discussion

Spinal epidural abscess, an infection characterized by the 

collection of purulent material into the epidural space, is a 
severe condition often associated to medical comorbidities 
such as diabetes mellitus, obesity, percutaneous procedures 
or history of IV drugs use (12). Abscesses that involve the 
full length of the spine, from the cervical to the sacral 
regions (holocord SEA) are rare, and account for 1% of 
cases according to a large meta-analysis conducted on 915 
patients with SEA (13). Although commonly located in 
the posterior epidural space, holocord SEA have also been 
reported to involve the ventral epidural space (14).

Patients commonly present with pain not responsive to 
NSAID medications, occasionally fever and, depending 
on location and extension of the infection, rapidly 
progressive neurological deficits may develop. Holocord 
SEA are usually treated with urgent surgical drainage to 
decompress the spinal cord/dural sac, decrease the burden 
of the infection and lower the risks of venous thrombosis 
or ischemia infection mediated. Severe acute neurological 
deficits may in fact be the result of spinal cord compression, 
spinal cord ischemia, venous thrombophlebitis or its 
combination (15). 

Although the use of open multilevel laminectomies 
can certainly be effective to decompress the epidural 
space, due to the extent of the disease and the morbidity 
associated with a lengthy and extensive open surgery in 
an urgent setting and in an infected field, this surgery 
may not be inconsequential (16). Amount of blood loss, 
degree of paraspinal muscles trauma, length of incisions in 
bedridden patients and risks of postoperative progressive 
spinal deformity, should all be factored in when planning 
and selecting the best surgical operation for these patients 
and the use of limited laminectomies have been advocated 
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in the past (17). In light of all of these considerations, the 
use of minimally invasive and catheter based procedures has 
been suggested as an effective and less traumatic option to 
treat multilevel and holocord SEA, especially in an urgent 
setting (18-21) and the use of tubular laminectomies to treat 
multilevel SEA has been previously described (22). With 
the introduction of tubular minimally invasive techniques, 
several variations of such less invasive procedures have 
been reported and terms such as “skip”, “apical”, “double-
triple barrel”, “alternating side” laminectomies have 
been introduced (23-27). Aside from facilitating daily 
postoperative wound care, the use of level-skipping muscle 
sparing procedures can minimize surgical related trauma 
and intraoperative blood loss, also reducing postoperative 
pain and length of the surgery (28). In our case, due 
to the possible trauma to the cord, the use of tandem 
laminectomies allowed for an effective and quick drainage 
of the SEA, avoiding the risks related to a lengthy surgery 
with significant blood loss and possible intraoperative 
hypotension. 

The use of “skip” laminectomies with alternating 
side incisions for unilateral approaches with bilateral 
decompression, was designed to minimize soft tissue trauma, 
muscles imbalance as well as iatrogenic postoperative 
instability (25).

Tandem or alternating tubular laminectomies are now 
often utilized for the treatment of many degenerative 
conditions such as tandem stenosis, multilevel disk 
herniation, and multilevel spinal stenosis (28,29), with the 
goals to minimize paraspinal muscles trauma, decrease 
the use of postoperative opioids and limit the degree of 
postoperative muscle spasms. In level-skipping procedures 

described for the treatment of SEA, laminectomies can also 
be performed at the rostral and caudal ends of the purulent 
collection, with rubber or Fogarty catheters utilized to drain 
the epidural space for the length of a few vertebral levels, 
by means of gentle continuous irrigation with saline and 
antibiotic solution and gentle suction (23).

In the technique we illustrated, the level of the 
laminectomies was tailored and planned according to the 
sagittal extension of the SEA, while the laterality of the 
incision/tubular approach was guided by the radiological 
extension of the fluid collection on the axial plane, which 
in our case led to tandem, alternating sides, laminectomies 
(Figure 6). The choice to tailor the laminectomies depending 
on the extension of the abscess not only on the sagittal 
but also on the axial plane, not only led to an effective and 
relatively fast decompression, but also minimized the need 
for an “over-the-top” tubular decompressive laminectomy, 
thus shortening the overall duration of the urgent surgical 
procedure. This recommendation to tailor the tubular 
tandem approach not only for level but also for laterality, 
while treating rare holocord epidural infections, has not 
been previously suggested. In case of loculated or less fluid 
abscesses (at times seen when dealing with slowly evolving 
or more chronic infections), approaching the purulent 
collection from the side most heavily involved, may in fact 
facilitate the removal of thick granulation tissue from the 
dura, thus obviating the need for an extensive “over-the-top” 
decompression (30). Although the tubular retractors can 
be easily tilted contralaterally to visualize central dural and 
contralateral foramens, in cases where granulation tissue 
adherent to the dura is present, an ipsilateral approach 
offers the quickest route for its removal and minimizes the 
need of dural retraction, which is also not possible when the 
pathology involves the cervical and thoracic levels. 

Conclusions

Holocord SEA is a rare but severe condition that can have 
life changing consequences if left untreated. Minimally 
invasive, muscle sparing approaches have proven safe and 
efficient in allowing adequate spinal decompression and 
drainage of multilevel and holocord SEA. 

A tailored tandem approach with tubular laminectomies, 
planned according to the sagittal length (for level) and axial 
extension (for laterality) of the SEA, can be an effective and 
lesser traumatic method to treat such condition in an urgent 
setting. To better evaluate the possible benefits of minimally 
invasive treatments of holocord SEA on the incidence of 

Figure 6 Picture of spine model illustrating the concept of 
alternating tandem tubular laminectomies for the treatment of 
holocord SEA. SEA, spinal epidural abscess.



734 Roberti. Minimally invasive laminectomies for the treatment of a spinal holocord abscess

J Spine Surg 2020;6(4):729-735 | http://dx.doi.org/10.21037/jss-20-603© Journal of Spine Surgery. All rights reserved.

infection related late events (such mechanical instability or 
loss of spinal alignment) over open procedures, long term 
follow-up data are needed. 
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