
Endoscopic Lumbar Fusion
A 67-year-old woman presented with refractory, severe lower back and 
right lower extremity pain. Konstantinos Margetis MD, PhD, Assistant 
Professor of Neurosurgery at the Icahn School of Medicine at Mount 
Sinai, Chief of Neurosurgery at Mount Sinai St. Luke’s, and Director of 
Spine at Mount Sinai Union Square, found the patient to have spinal 
instability at L3-4/4-5 levels which was causing dynamic compression of 
the exiting L3 and L4 nerve roots. Given the instability, the patient was a 
surgical candidate for lumbar fusion. She had significant comorbidities, 
including chronic obstructive pulmonary disease, diabetes and obesity 
and was well aware of her increased risks with open operations due to 
her comorbidities and she was interested in minimally invasive options. 
Dr. Margetis performed an L3-5 endoscopic interbody fusion and 
post-operatively, her leg and back pain immediately improved. She was 
discharged home on the first post-operative day with minimal need for 
opioid pain medications. One month later, the patient reported that she 
no longer has back pain and her leg pain is improving at the expected 
rate for a pain coming from the dorsal root ganglion.

The endoscopic lumbar interbody fusion carries the potential of being 
the least invasive lumbar fusion option for those patients who are 
deemed to be candidates for it .  However, there is still  a role for open 
interbody fusion operations. These include a wide variety of techniques, 
including open transforaminal, minimally invasive transforaminal, 
posterior, lateral, oblique, and anterior.

Open Transforaminal Interbody Fusion
A clinical example where Dr. Margetis selected an open technique was 
when a 75-year-old man without any significant comorbidities, presented 
with refractory severe low back and bilateral lower extremity pain. He 
was found to have spinal instability at the L4-5 level, significant stenosis 
and facet arthropathy at L3-4/4-5 levels. Although an endoscopic 
operation was feasible, Dr. Margetis felt that it would require increased 
operative time, therefore the Dr. Margetis performed an open L3-5 
transforaminal interbody fusion. The patient was discharged home on 
the third post-operative day. Six months later, the patient reported that 
he was doing very well with resolution of his back pain and right lower 
extremity pain. He has some minimal residual left leg paresthesias, which 
do not require pain medications.

Selecting Between an Open Transforaminal 
Interbody Fusion or Endoscopic Lumbar Fusion

N E U R O S U R G E R Y :  C O M P L E X  S P I N E  C A S E

Image 1: Post-operative AP x-ray 
showing the use of expandable 
interbody cages placed with an 
endoscopic technique and pedicle 
screw instrumentation placed with a 
percutaneous technique.

Choosing Between Fusions
The endoscopic lumbar fusion offers an unprecedented 
level of minimal invasiveness with reported cases being 
performed even without general anesthesia. However, 
the open fusion remains the gold standard with 
favorable, long-term outcomes well documented in the 
literature. In this dawn of endoscopic lumbar fusion, the 
selection of the best fusion option may be challenging. 
In the absence of high level clinical evidence, the 
decision requires sound clinical judgement that is based 
on patient’s preferences, the surgeon’s level of 

comfort with the techniques and the patient’s anatomy, 
bone quality and systemic comorbidities. Anatomical 
factors that make the endoscopic interbody fusion more 
challenging include, but are not limited, to the need for 
extensive direct decompression, facet hypertrophy that 
narrows the corridor between the exiting nerve root and 
the inferior pedicle, L5-S1 level with the interference of 
iliac crest at this level, high degree spondylolisthesis, 
indication for fusion on more than two levels. 
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Image 2: Post-operative AP x-ray 
showing the use of pedicle screw 
instrumentation and interbody cages 
placed after an open transforaminal 
interbody fusion.
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