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From early in time, ambitious surgeons have strived to im-

prove the quality of surgical procedures. Optimizing visi-

on by magnif ication and improved illumination, marked 

an important step in this process.

As early as in the year 1807, Phillipp Bozzini worked with 

one of the f irst endoscopes. Owing to this initial progress, 

Maximilian Nitze developed in 1879 the very f irst endo-

scope with working channel. A certain resemblance to 

contemporary spinal endoscopes is apparent.

Only new materials and technologies like those applied today, helped to evolve endoscopic surgery into 

a success story. Dr. Willliam Mixter was the father of intervertebral disc surgery and one of the pioneers of 

neuro-endoscopy. He understood these techniques, but was not able to realize the opportunities in this 

f ield. Some 50 years later different groups worked out the possibilities of endoscopy in spinal surgery, es-

pecially in intervertebral disc surgery, based on the percutaneous nucleotomy by Sadahisa Hijikata. Apart 

from the introduction of the microscope, it was the endoscope that constituted an important move to the 

diversif ication of the techniques for interventions in spinal/intervertebral disc surgery. With the endoscope it 

was possible for the f irst time to bring the optical level close to the f ield of work.

Optimal illumination and differentiated images of structures are the result of this improvement. Surgery 

focusses mainly on the damaged tissue and interventions are less invasive and traumatising when using 

endoscopic techniques. By sequentially dilating the musculature for the placement of the instruments on 
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the spine, the stripping away of muscles becomes unnecessary. Less postoperative pain, faster mobilisation 

and the reduction of complications of a spinal/intervertebral disc surgery are the benef its. The considerable 

improvement of the optical technology with sophisticated endoscopes and the advances in the f ield of 

video technology, combined with increasing experiences in endoscopic spinal surgery lead also to the im-

provement of the required instrumentation for conserving and eff icient surgical techniques.

On the one hand, well-established instruments for open surgery have been adapted for minimal-invasive 

techniques. And on the other hand, new special instruments have been developed in order to ensure a 

safe and reliable working. The Verta spine sytem allows an eff icient transforaminal or intralaminary de-

compression and the ablation of intervertebral disc material. The proposed surgical technique for this inst-

rumentation is the extra-discal decompression. This reduces the trauma of the intervertebral disc and assists 

in its preservation. Further optional modif ications of the way to use this instrument set are possible.

Transforaminal decompression:

Endoscope and working sheath are placed at the outer foramen below the exiting nerve root via a postero-

lateral approach. The ablation of intervertebral disc material can be started after an adequate preparation 

of the transforaminal area comparable to the Wiltse technique. In nearly all cases, this approach makes the 

progression up to the middle of the spinal canal possible.

Interlaminary decompression:

Similarly to the micro-surgical technique, the interlaminary window is used for a clearly reduced mid-line 

incision for the access to the vertebral canal. Special instruments allow a safe and controlled opening of the 

ligamentum f lavum. Once the working sheath is safely placed in the spinal canal with conservation of the 

neural structures, intervertebral disc material or bony alterations can be withdrawn.
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1.0 Preoperative work up

History and physical examination conf irming clinical signs of lumbar radiculopathy as a result of herniated 

disc or spinal stenosis is an essential part of preoperative work up. Hallmarks of lumbar herniated disc inclu-

de radiating leg pain, decreased sensation to light touch, pin prick and vibration, positive tension signs such 

as increased pain with elevation of the leg (positive straight leg raise). Lumbar claudication symptoms are 

frequently described as a predictable reduction of walking endurance followed by pain relief with rest. The 

preoperative work up should include up-to-date imaging studies such as MRI or CT scan. Plain f ilm radio-

graphy is also recommended to determine the presence of spinal deformity or instability. An interventional 

work up with transforaminal epidural steroid injections (selective nerve root block) may also be helpful and 

can often determine whether a patient is an appropriate surgical candidate for the transforaminal decom-

pression procedure.

1.1 Indications for transforaminal endoscopy

Possible indications for transforaminal endoscopic surgery are:

a) Herniated disc

  · Contained herniation

  · Extruded disc herniation

  · Recurrent disc herniation

b) Foraminal or lateral recess stenosis

  · Facet hypertrophy

  · Ligamentum f lavum hypertrophy

  · Facet cysts

 c) Spondylodiscitis
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1.2  Preoperative Planning

Preoperative work up is based on MRI and/or CT scan for the morphological/anatomical identif ication of 

the pathology. Preoperative imaging studies should also include plain f ilm radiography of the lumbar spine 

including extension f lexion views, as well as radiographs of the pelvis showing the lumbosacral junction. 

These imaging studies are useful in access planning and determination of the entry point for the working 

cannula. The location of the herniated disc or stenotic lesion in relation to the intervertebral disc space as 

well as the neuroforaminal conf iguration should be noted prior to surgery.

It is often helpful to assess neuroforaminal height and width on preoperative studies to determine the most 

appropriate access to the pathology. Other relevant preoperative considerations relate to understanding 

any spinal deformity, sagittal or coronal imbalance or instability, the conf iguration of the ilium and the pre-

sence of any transitional anatomy. For example, a high ilium or a sacralized lumbar segment may dictate 

a more acute distal approach angle. The neuroforaminal access should be planned and conceptualized 

on preoperative plain f ilm studies and be reproduced during surgery on intraoperative anterior-posterior 

and lateral f luoroscopy images. The entry point to the lumbar neuroforamen can be determined on axial 

and sagittal views.

1.2.1  Axial imaging

Entry point can be chosen from the median line depending on the location (of the herniation) either in the 

entry, mid or exit zone of the neuroforamen [Img 1,2,3]. Assessing the pathology on axial views allows to 

determine the distance of the entry point from the midline.

1.2.2  Sagittal imaging

The assessment of cranial-caudal localization of pathology such as a herniated disc dictates whether the 

surgeon should choose a steep or shallow cranio-caudal angle. Lee et al.[1] published a radiographic 

[Img 1]: Extraforaminal [Img 2]: Intraforaminal [Img 3]: Medial, Mediolateral entry



3.0 Placement of guide wire and working sheath

Once the desired entry point has been chosen and a small stab skin incision 

has been made, a long spinal needle is placed in the distal portion of the neu-

roforamen under fluoroscopic control as near to the disc herniation or stenotic 

lesion as possible. Alternatively, the guide-wire can be placed intra-osseously at 

the transition of pedicle/superior articular process (SAP). This can be helpful in 

performing a foraminoplasty to gain access to a far-migrated disc herniation. 

Access to the foramen will be achieved by sequential dilation of the lateral spi-

nal musculature over the guide wire (Img 8).

Eventually, a beaked working sheath is placed with the beak facing the dorsal aspect of the facet. The exi-

ting nerve root can be retracted by gently turning the working sheath alongside the pedicle, protecting the 

nerve with the sheath‘s beak [Img 9,10,11].

4.0 Spinal decompression

Once the exiting nerve root is protected and the fenestration of the working sheath has been placed in the 

foramen facing the pedicle/SAP transition area, a series of side-cutting facet rasps with safety blunt tip, 

allow to widen the access to the foramen and spinal canal [Img 12,13,14].

[Img 7][Img 5]   [Img 4]  [Img 6]   

[Img 8]:  seq. dilation

[Img 9]  [Img 10]  [Img 11]  



The foraminoplasty can be further expanded by use of an endoscopic Kerrison punch, which can be intro-

duced through the central working channel of the endoscope [Img 15,16,17]. 

The combination of these manoeuvres allows for safe bony decompression and exposure of any migrated 

disc material and/or relevant stenotic lesion in the lateral recess under endoscopic visualisation [Img 18,19, 20].

[Img 12]: X-Ray of facet rasp [Img 13]: Animation [Img 14]: Endoscopic view facet rasp

[Img 15]: X-Ray of Kerrison [Img 16]: Animation [Img 17]: Endoscopic view of Kerrison

[Img 18]: Extraforaminal sequestrum [Img 19]: Medial hernia [Img 20]: Caudal sequestrum



Now, still under endoscopic view, extruded disc material can be removed and/or neural structures can be 

further decompressed with a variety of rongeurs and grasping forceps [Img 21, 22,23].

In the final stage of the procedure, the decompression is assessed with an articulated palpation-/ irrigation-

probe and the neural structures are examined. In addition, this probe is useful for lysis of adhesion and to 

flush out any far-migrated or scattered disc fragments.

[Img 21]: X-Ray of rongeur [Img 22]: Animation [Img 23]: Endoscopic view of rongeur
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[Img 24]: X-Ray of Palpation and irrigation probe [Img 25]: Animation

This document is a short introduction to the transforaminal endoscopic surgery technique by Kapalin Biosciences Inc. for promotional use. The present 

document does not claim ground for surgical experience, nor does it substitute adequate training. No liability will be taken for any use without prior approval, 
training and/or incorrect usage of KBI instrumentation, devices or publications.

[Img 26]: Palpation and irrigation probe 
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