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Outpatient, Awake, Ultra-Minimally Invasive Endoscopic Treatment  
of Lumbar Disc Herniations
GABRIELE P. JASPER, MD; GINA M. FRANCISCO, BSC; ALBERT E. TELFEIAN, MD, PhD

ABSTRACT 

BACKGROUND:  Endoscopic discectomy is an ultra- 
minimally invasive outpatient surgical option for the 
treatment of lumbar herniated discs. The purpose of this 
study was to assess the benefit of tranforaminal versus 
interlaminar endoscopic discectomy in patients with sin-
gle level Lumbar 5-Sacral 1(L5-S1) disc herniations and 
lumbar radiculopathy.

METHODS:  After Institutional Review Board Approval, 
charts from 41 consecutive patients with complaints of 
lower back and radicular pain and an L5-S1 herniated 
disc who underwent an endoscopic procedure between 
2007 and 2012 were reviewed. The transforaminal ap-
proach was used for patients with far lateral, foraminal, 
and paracentral disc herniations and the intralaminar ap-
proach was used for herniations that were more central.

RESULTS:  The average pain relief 1-year postoperatively 
was 75.9% for the transforaminal group and 75.3% for the 
interlaminar group, both excellent results as defined by 
MacNab. The average preoperative visual analogue scale 
(VAS) scores were 8.2 and 8.4 for the transforaminal and 
interlaminar groups respectively, indicated in our ques-
tionnaire as severe and constant pain. The average 1-year 
postoperative VAS scores were 1.7 and 2.1, indicated in 
our questionnaire as mild and intermittent pain. There 
were no complications in the series of patients treated.

CONCLUSIONS:  The 1-year follow-up data presented 
here for transforaminal and intralaminar approaches to 
L5-S1 disc herniations appears to indicate that either ap-
proach can be used as determined to best suit the pathol-
ogy without sacrificing the probability of postoperative 
pain improvement.

KEYWORDS:  Endoscopic discectomy, minimally-invasive, 
transforaminal, interlaminar  

IRB approval: Meridian Health: IRB Study # 201206071J

BACKGROUND

Minimally invasive spine surgery is a broad term covering 
several different surgical approaches, but all are designed 
to access spine pathology while minimizing damage to the 

surrounding tissue. 
Transforaminal en-
doscopic lumbar dis-
cectomy represents 
the current pinnacle 
in minimally inva-
sive spine surgery 
because the surgery 
is performed through 
a pea-sized incision 
(5-6 mm) in awake 
patients. This means 
faster recovery of the patient. Studies have shown shorter 
hospital stays and quicker return to work after endoscopic 
disc surgery.1,2

Advances in endoscopic visualization and instrumenta-
tion, as well as increased patient demand for more minimal-
ly invasive procedures, have led to an increased popularity 
of the technique, particularly outside of the United States. 
Other studies have shown that endoscopic discectomy is a 
safe and effective alternative to conventional procedures, 
and has the advantages of being a truly minimally invasive 
procedure.3-5 Rhode Island Hospital will be the first academic 
center in New England to offer this awake, ultra-minimally 
invasive endoscopic treatment for lumbar disc herniations 
this spring.

The authors describe here their experience with treating 
patients, who present with L5-S1 disc herniations and per-
sistent lumbar radiculopathy despite conservative non-op-
erative treatment, with endoscopic discectomy. Surgical 
approaches presented were chosen based on the location and 
morphology of the disc herniation, the height of the iliac 
crest and the need for foraminotomy. A retrospective study 
on average patient pain relief 1- year post-L5-S1 endoscopic 
discectomy is presented. 

METHODS

Participants
After Institutional Review Board Approval, charts from 41 
consecutive patients aged 25-87 (mean age of 46, 15 wom-
en (37%) and 26 men (63%)) with complaints of lower back 
and radicular pain who received endoscopic discectomy pro-
cedures for L5-S1 disc herniations between 2007 and 2012 
were reviewed. 

VIDEO: Endoscopic Lumbar Discectomy 

Surgical Procedure
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Surgical Technique

Patients were selected for treatment based on the re-
sults of their MRI, physical exam, dermatomal pain 
pattern, and favorable response to transforaminal 
steroid injection. Patients were positioned on their 
sides (lateral decubitus) or lying face down (prone on 
a Wilson frame). Versed and fentanyl were given for 
conscious intravenous sedation and the rest of the pro-
cedure was performed with just local anesthetic. The 
surgeon began by inserting a set of guide rods and then 
a 6 mm working cannula under fluoroscopic guidance. 
Any bony removal necessary was performed with 
small bone reamers or an endoscopic drill (Fig.1). Ro-
tating the cannula and endoscope allowed for 360-de-
gree visualization of the annulus and exiting and 
traversing nerve roots (Fig. 2). The technical success 
of the foraminotomy procedure was determined by the 
visualization of the traversing nerve root (Fig. 1). Dis-
cectomy was performed with straight, upgoing, and 
bendable graspers (Fig. 1). At this point, whether using 
a transforaminal approach or interlaminar approach, 
the herniated disc and any bony overgrowth causing 
nerve root compression could be resected endsocopi-
cally under magnification. 

The difference between the transforaminal approach 
and the interlaminar approach is the location of the 
operative “window.” The entry point for the transfo-
raminal approach is 8-18 cm off the midline with the 
target area being the neural foramen. This works well 
for lateral, foraminal and paracentral disc herniations. 
The interlaminar approach uses an entry point that is 
near midline and targets central disc herniations that 
are either above or below the exiting nerve root, which 
in the case of L5-S1 is the S1 nerve.

Measures
Follow-up questionnaires were filled out by the patient 
with each visit indicating the location, severity, and 

Figure 2. Fluoroscopic and endoscopic views from interlaminar and transformi-

nal L5-S1 discectomies. Working channel seen in the L5-S1 interlaminar space 

(top left) and endoscopic view of the S1 nerve root (above) and herniated disc 

(below) (top right). Working channel seen in the L5-S1 transforaminal ap-

proach (bottom left) and endoscopic view of the ligamentum flavum (top and 

yellow) S1 nerve root (middle) and herniated disc (below) (bottom right).

Figure 1. Instruments used in the 

TESSYSTM procedure are shown. 

Endoscope with working channel 

(top left), large and small reamers 

for enlarging the neural foramen 

by removing the ventral portion 

of the superior articulating process 

(top middle), straight and bend-

able graspers (top right), diamond 

drill for enlarging the foramen 

(bottom left), nerve hook for 

retracting the nerve root (arrow) 

(bottom middle), and bendable 

grasping forceps reaching through 

the expanded foramen behind 

the pedicle for an extruded disc 

fragment (bottom right).

duration of pain. Patients were asked to rate their pain using a 0 
– 10 scale, a modified form of the Visual Analog Scale (VAS). Each 
patient had MRI confirmation of disc herniation or protrusion 
prior to the procedure. Comparison was made between the two 
groups of patients: receiving endoscopic discectomies by transfo-
raminal and interlaminar approaches. The overall pain relief in 
patients was calculated as a percentage of improvement between 
the preoperative and the 1-year postoperative VAS score. Overall 
success rate was then calculated on each patient. MacNab criteria 
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was applied to each patient by characterizing pain relief of 
75%-100% as excellent, 50%-74% as good, 25%-49% as fair, 
and 0%-24% as poor.6 Success is based on an excellent, good, 
or fair outcome. 

RESULTS

Of the 41 patients undergoing awake endoscopic surgical 
treatment for an L5-S1 disc herniation, 24 underwent a 
transforaminal approach and 17 an interlaminar approach. 
The average pain relief 1-year postoperatively was 75.9% 
for the transforaminal group and 75.3% for the interlaminar 
group, both excellent results as defined by MacNab.6 The av-
erage preoperative VAS scores were 8.2 and 8.4 for the trans-
foraminal and interlaminar groups respectively, indicated in 
our questionnaire as severe and constant pain. The average 
1-year postoperative VAS scores were 1.7 and 2.1, indicated 
in our questionnaire as mild and intermittent pain. Only 1 
patient in the transforaminal surgery group and 2 patients 
in the interlaminar group had results that were not at least 
excellent, good, or fair. 

During the 1-year follow-up there were no cases of disc 
reherniations in either group. There were no complications 
of cerebrospinal fluid leak, nerve injury, or hemorrhage re-
quiring return to the operating room. Previously reported 
complications can include infection, dysesthesia, thrombo-
phlebitis, dural tear, vascular injury, and death.4 

DISCUSSION

Other studies have shown that endoscopic spine surgery is 
an effective procedure for treating multiple pathologies in 
the lumbar spine including lateral, paracentral, central, ex-
truded and even contralateral herniated discs as well as later-
al recess stenosis.2,7-10 The 41 patients treated here included 
cases in which sequestered herniated discs seen cephalad or 
caudal to the disc space were removed using specialized flex-
ible instruments. The instruments enabled the surgeon to 
circumnavigate and reach into the epidural space and as far 
as the mid-vertebral body (Fig. 1). The unique surgical meth-
od and instrument design allowed for high success even in 
the more challenging area of L5-S1 presented here. The pa-
tients were sedated intraoperatively but conscious so nerve 
damage could be avoided. Each patient was asked through-
out the procedure if he or she was experiencing leg pain, 
characteristic of manipulation of the nerve root. This nerve 
could be viewed and identified endoscopically allowing for 
further caution when working in the epidural space, adding 
to the safety of the procedure. 

Changes in health care in the United States present chal-
lenges, among them how to deliver the highest-quality, 
most-effective care in the most cost-efficient way. In the 
United States, from 2002-2007, a study of Medicare patients 
showed a 15-fold increase in the frequency of complex spinal 
fusions performed in this older population – these included 
360-degree and multilevel lumbar spinal fusions.11 Multi-
level complex spinal fusions represent a complex solution 

to the problem of degenerative spine disease. Most practi-
tioners and patients in Rhode Island would likely agree that 
the availability of more “non-instrumented” minimally-in-
vasive surgical options to spine care would be a welcome 
addition to our treatment armamentarium.
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