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Abstract 

Background: Surgical treatment of ventral thoracic pathologies can be challenging due to anatomical restrictions 

limiting corridor access, need for extensive spinal cord manipulation and limited experience for most spine 

surgeons’ due rarity of ventral thoracic pathologies. There is growing evidence that creation of a ventrolateral 

operative corridor through minimal invasive (MIS) transpedicular approach is safe and effective for accessing 

and treating of ventral thoracic spinal lesions [ 1-6] However, poor visualization with difficulty of spinal cord 

manipulation due to tubular retractor restriction remains changeling for MIS transpedicular approach. 

Objective: The authors illustrate a case of concurrent utilization of MIS tubular approach and stereotactic 

navigation to ensures safe and effective removal of epidural abscess and subsequent fusion. 

Conclusion: Addressing any lesion located anteriorly to the dentate ligament can be challenging and often 

necessitates either an antero-lateral or an anterior approach. This choice may depend on various factors, including 

the availability of an access surgeon. Utilization of stereotactic navigation with MIS transpedicular approach for 

ventral thoracic lesions, allows for real time intraoperation localization and visualization increasing lesion 

targeting accuracy and less cord manipulation. It also provides immediate post instrumentation checks and less 

radiation exposure for operating personals. 

Keywords : minimally invasive; transpedicular approach; stereotactic navigation; thoracic spine; ventral 

epidural abscess 

 

Introduction 

Due to limited midline access, surgical intervention of ventral thoracic 

spine pathologies requires transthoracic, posterolateral, transfacet or 

transpedicular approaches. Anatomical limiting corridor access and need 

for spinal cord manipulation in a narrow spinal canal the makes it 

challenging to access the anterior of spinal cord, with increasing risk of 

cord injury. Rarity of thoracic ventral pathologies limit experience for 

most spine surgeons with increasing the surgical comorbidities associated 

with surgical treatment of these lesions [1-6]. There are growing evidence 

that creation of a ventrolateral operative corridor through a transpedicular 

is safe and effective for accessing the ventral thoracic spinal cord. With 

evolving from open to minimally invasive surgery, MIS transpedicular 

approaches via tubular retractor systems have shown better clinical results 

than open transpedicular with regards to ventrolateral operative corridor 

access [2,5,6]. However, poor visualization with difficulty of spinal cord 

manipulation due to tubular retractor restriction remains changeling for 

MIS transpedicular approach [2]. Utilization of stereotactic navigation 

with MIS transpedicular approach for ventral thoracic lesions allows for 

real time intraoperation localization and visualization increasing lesion 

targeting accuracy and less cord manipulation. Immediate post 

instrumentation check improving accuracy and safe of MIS transpedicular 

technique [5]. Additional advantages of stereotactic navigation include, 

immediate post instrumentation checks and less radiation exposure for 

operating personals. We report a case of successfully decompression and 

fusion of patient with osteomyelitis, cord compression and ventral 

epidural abscess of thoracic spine using Minimal Invasive Transpedicular 

technique with stereotactic navigation. Patient received immediate 

symptomatic relief and neurological deficit restoration.  
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Surgical Technique: 

Patient was placed in prone position, Brainlab spine navigation system 

was used to register and utilized throughout surgery. Percutaneous pedicle 

screws were placed with aid of the navigation system. Then midline 

incision was made with tube dilator was placed at level between T7-T8 

on the right side. After right hemi-laminectomy and T8 transpedicular 

exposure was perform with high-speed drill, epidural space was exposed. 

A significant amount of acute purulent material was collected and sent to 

pathology. A drain was placed then T6 to T9 arthrodesis and fusion were 

performed with minimal invasive method. 

 
Figure 1. A) Post contrast sagittal Thoracic spine MRI showing T7-T8 osteomyelitis and epidural abscess, B) Axial view of T7-T8 showing epidural 

abscess with severe cord compression 

 
Figure 2: A) CT guided navigation for location of incisions, B) CT guided navigation Localized incisions for percutaneous pedicle screw placement. 

Case Illustration: 

37-year male with history of hypertension and positive 

coccidioidomycosis serology who presented with back pain and 

numbness of bilateral lower extremities and gait instability. MRI thoracic 

spine showed T8-T9 osteomyelitis with ventral epidural abscess causing 

cord compression. On exam, he had decreased sensation to light touch 

from T10 through bilateral lower extremities and gait imbalance. No 

weakness or myelopathy. 

 

Figure 3. A) Thecal sac and purulent material visualized after T7-T8 MIS Right Transpedicular Hemilaminectomy. 
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Figure 3 B & Figure 4: A-B Post epidural abscess wash out and decompression) 6 months post operative Thoracic spine MRI. 

Discussion: 

Surgical treatment of ventrally located thoracic pathologies can be 

challenging due to the anatomical constraints and need for spinal cord 

manipulation to reach the anterior portion of spinal canal. Additionally, 

thoracic ventral lesions are rare in occurrence making for limited 

operational experience even to experienced spine surgeons, hence higher 

risk of surgical morbidities.  Creation of a ventrolateral operative corridor 

through MIS transpedicular approach has been shown to be safe and 

effective for accessing the ventral thoracic spinal cord compared to 

thoracotomies and other posterior/posterior lateral approaches [2,4,6]. 

MIS transpedicular approach is however not without limitations. The 

tubular retractor system limits visualization of surgical field, making it 

challenging to operate in a narrow spinal canal as well as visualizing 

ventral spinal cord.  We present our case report that use of stereotactic 

navigation with MIS transpedicular improves accuracy and safety of MIS 

transpedicular approach by providing intraoperative visualization of the 

operative anatomy. 

For our patient, we used Brainlab spine navigation system 

intraoperatively to optimize the visualization and targeting of the 

ventrally located abscess. The navigation probe allowed for trajectory for 

creation of ventrolateral corridor access to the abscess, guidance to target 

the ventrally located abscess and instrumentation safely and accurately. 

We were able to safely decompress, provide needed sample cultures and 

instrument with minimal tissue injury while mitigating any spinal cord or 

neuro element injuries. Post decompression and instrumentation images 

showed good decompression and appropriately placed hardware. Our 

patient had immediate pain relief and with return of sensation. Patient was 

discharged home post op day eight following ID and medicine clearance.   

In addition to improving surgical accuracy and safe, MIS approach with 

navigation guidance further allows for less blood loss, shorter surgery 

times, and decreased length of stay for patients [2,5]. Post-decompression 

intraoperative image provides verification of decompression and 

instrumentation allowing for immediate surgical correction if needed. 

There is also minimized exposure to radiation of operating room personal 

[5].  

 

 

 

Conclusion: 

MIS transpedicular approach is effective method to evacuate certain 

ventral thoracic epidural abscess. With aid of frameless stereotactic 

navigation system, placement of tube dilator is more accurate and 

efficient. The patient spends less time in hospital, with significantly less 

blood loss and relatively smaller incision compared to open surgery. In 

our ventral thoracic spinal epidural abscess case, it shows satisfactory 

evacuation of ventral thoracic epidural abscess with MIS transpedicular 

method. The follow up images and clinic visit demonstrate perfect 

resolution of abscess and good clinical recovery. However patient 

selection is critical for this type of surgery since the MIS transpedicular 

approach provides relatively smaller corridor and exposure of ventral part 

of spinal cord. 
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