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Expandable single implant for foraminal or lateral stenosis in extreme collapsed lumbar
discs: Transforaminal endoscopic stenosis surgery (TESS)

Rudolf Morgenstern, MID, PhI)* Sang-Ho Lee, MD, PhD

Depariment of Instituto Maorgenstern, Centrg Médico Teknon, Barcelona, Spain and Canary Islands
Department of Newrosurgery, Wooridn! Spine Hospitad, Seowl, Korea, Republic of

Purpose: The purpose of this paper is to present a new endoscopic surgical procedure for
extremely collapsed discs (=30% of total disc height) secondary 10 DDID), that we call the
transforaminal endoscopic stenosis surgery (TESS) This technique is used o ream out the
foramen under dircet endoscopic vision and then implant an expandable device (B-Twin) in the
intervertebral space through a posterolateral transforaminal approach. The implant is used here
only as a disc spacer, that expands the foramen and provides additional verlebral stability in
case of spondylolisthesis up to grade 1,

Methods: Sixtviive patients with DO underwent TES surgery between March 2005 and July
2007, 44 patients underwent TES surgery at Centro Médico Teknon in Barcelona. (Spain) and
21 patients at Wooridul Spine Hospital, Scoul (South Korea). All 63 procedures were performed
by posterclateral transforaminal approach under dircet endoscopic vision, Bone reamers were
wsed in arder to perform feramimoplasty to allow the access to the intradiscal collapsed space.
Implants were then placed into the mtervertebral space in order w increase or maintain the
disc’s height. Pain was scored pre- and post-operatively with a Visual Analoyg Scale (VAS) and
the disability was also evaluated pre- and post-operatively with the Oswestry 24 disability index
(ODI) for every paticnt.

Results: The cutcome of group I} (deuble implant, 28 cases) was: 16 excellent {37.1%), 7 goad
(25%), 3 fair (10.7%), 2 poor (7.2%). The cutcome of group S (single implant. 37 cases) was:
24 excellent (64.9%), 8 pood (21.6%), 3 fair (B.1%), 2 poor (3.4%), The VAS and QDI scares
did not show significant differences (p<0.05) between the scores of both groups,

Conclusions: A new surgical technique (TESS) using a new endoscopic 3.5mm bone reamer
for undercutting the superior facer under direct endoscopic vision is presented here. This proves
to be useful for narrow foramens in which the access is generally difficult. Expandable implants
are additionally placed in order to partally restore dise height. Placing one implant instead of
two shows a similar outcome with no significant difTerence in the VAS and QDI scores.

Key words: expandable implant, endoscopic surgery. stenasis, collapsed dise, endorcamer
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Technique & indications of endoscopie lumbar foraminal decompression: A retrospecti
case series analysis and review of the literature

Kai-uwe Lewandrowski, MDD

Department of Orthopaedic Surgery, University of Arizona,
Center for Advanced Spinal Surgery of Southern Arizona, Tucson, AZ, Unired States

Purpose: Endoscopic microdiscectomy is growing in popularity for the removal of lumbar dig
hermiations. Recent advances in surgical technigues allow for percutaneous endoscopicall
assisted bony decompression of the spinal canal, The purpose of this stuyd was 1o analyze
describe appropriate surgical indications for endoscopically performed foraminal and la
recess decompression,

Methods: A prospective study of 40 consecutive patients undergoing percutaneous endoscapl
foraminotomy and microdiscectomy at 42 levels was conducted with intent of identifyi
appropriate indications of endoscopic foraminotomy in patients with foraminal and laterl
recess stenosis. Preoperatively, disc migration was graded by direction and distance from the
dise space according to Lee's radiologic four-rone classification. Bany spinal foraminal
stenosis and lateral recess stenosis was graded on preoperative MRI and CT scans into mild;
maderate. and severe by dividing the lumbar neurcforamen into three zones: a) entry zong, b}
mid zone, and ¢ exit zone. Surgical outcomes were classified according to the Macnab erileria
In addition, reduction in VAS scores were assessed,

Results: According to the Macnab criteria, excellent and good results were obtained in 63%
(26/40) of the patients. The mean VAS score decreased from 7.2 £ 1.4 preoperatively to 138
1.6 at the final follow-up (P=0.01). Thirteen patients had recurrence of their symptoms. Ther
were no approach-related complications. Clinical failures occurred in patients with bony
stenosis in the lateral recess and entry zone of the neuroforamen.

Conclusions: Foraminal and lateral recess decompression is feasible through the percutaneous
endoscopic approach and works well in patients with bony stenosis in the mid and exit zong of
the neuraforamen. Current endoscopic instrumentation does not permit adequate decompression
of the lateral recess and the neuroforaminal entry zone using the transforaminal approach. In
cases of lateral recess height of less than 3 mm, decompressive surgery from a midling
approach should be considered.

Key words: spinal stenosis, transforaminal approach. lateral recess stenosis, autpatient spinal
SUTEETY
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Transforaminal endoscopic decompression: Clinical results of two clinical cohort studies

Kai-uwe Lewandrowski, M1).* Joanne Bloemsaat, Phl), Menno Iprenbure, MD

Departnrent of Ortfhopaedic Surgery, University of Arizona, Center for Advanced Spinel Surgery af
Southern Arizonag, Tucson, AL, United Stintes
Department of Biostatistics, Biomet, Dordrecht, Netherlands
Departtnent of Orthopaedic Surgery, Spine Clinic Iprenburg Heerenveen, Heerenveen, Netherlands

Purpuse: Endoscopic microdiscectomy is growing in popularity for the remaoval of lumbar disc
herniations. Recent advances in surgical techniques allow for percutancous endoscopically
assisted bony decompression of the spinal canal. The purpose of this study was 1o compare
clinical results in two separate cutpatient spine centers with the transforaminal endoscopic
Jumbar decompression for dise herniations and foraminal stenosis.

Methods: A retrospective study of 216 consecutive  patients  undergoing  single-level
transforaminal endoscopic decompression was conducted. Cohort A included 40 patients (26
females, 14 males: age 52.4 |24-86]), and cohort B included 176 patients (73 females, 03
males: age 45114 [17-83]).

Results: The follow-up period in both cohorts ranged from 6-28 months. Response rate in
gohort A was 92.5% (37 patients), and in cohort B 76% (127 patients). In Both cohorts, the
majority of surgeries were performed at the L4/3 and L5/S1 level. There was a higher
percentage of foraminal stenosis in cohort A (36%) than in cohort B (15%). In cohart A, 56% of
patient showed minimal disability using Oswestry disability scores. This compared to 80% in
‘cohort B. There were 3/40 reoperations in cohort A, and 12/176 in cohort B Complications
included transitory headaches and one transitory nerve palsy that resolved within 8 weeks
{cohort B). There were no infections in cither groups.

Conclusions: This study indicates that outcames of transforaminal endoscopic decompressian

less favorable for foraminal stenosis compared o herniated nucleus pulposus. The leaming
curve is steep. Initially, clinical complications should be expected. Outcomes improve with
tinued surgical practice.

ey words: transforaminal, endoscopie, decompression, clinical results, outpatient spinal
ESLY
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The |EHI'I'IiI1f__T| curve in foraminal en{iuscu;}iu :lisc{:utum}'

Rudolf Morgenstern, MD, Fhi),* Christian Morgenstern, M5c, Anthony T, Yeung, MID

Departiment of Insiituio Morgenstern, Centro Médico Teknon, Barcelona, Spain and Canary Blands
Depreverent of E8AL, Universisrar Folisdenion De Camfunya (0FC, Barcelona, Bareelona, Spain and Carary filands
Deprarimeent of Spirmel Surgen, Syeaw Peak Surgical Foeility, Phoemix, A, United Stares

Purpose: We sought to construct a general methodology for objectively quantifying the
learning curve asseciated with any surgical technigue and to determine the number of cases
needed 10 achieve a success rate of 90% for the wehnique of transforaminal endoscopic lumbar
discectomy. To our knowledge, no other studies have observed the learning curve of endoscopic
lembar discectomy by transforaminal approach,

Methods: We studied the learming curve of 1 orthopedic surgeon who had had experience
performing open spine surgery and knee and shoulder arthrescopie surgery, but not endoscopic
spine surgery. We studied 144 patients who had an endoscopic lumbar discectomy by
transforaminal approach {uam}, the Yeung Endoscopic Surgery System). We evaluated results
with modified MacNab criteria and used a guestionnaire o determine the patients” satisfaction
with the surgery. The average follow-up period was 24 months. We uscd an algorithm,
analyzing the paiient outcome and the surgical time evolution, to determine the case at which a
success rate of Y0% poodfexcellent results was reached.

Results: The cut for lhr; ualquEtie;d l::arnin;_. curve was placed at case no. 72; i.e., the results in
the first 72 cases we 18% fair, and 7% poor. and the results in the
following 72 cases were ':J'ﬂ 3% m;m-:ia{m.dlent 0.7% fair, and 0% poar,

Conclusions: A methedology to calculate the learming curve of & surgical procedure was
developed. A learning curve of 72 cases was needed to reach the goal of 90% of goodfexcellent
results for transforaminal endoscopic lumbar discectaomy.

Key words: learmning curve, endscopic surgery, transforaminal approach
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2008 Annual Meeting of US Society for Minimally Tnvasive Spine Surgery (US SMISS)
215t Congress of International Intradiscal Therapy Society (IITS)

15th Congress of International Musculoskeletal Laser Sociely (IMLAS)
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Sociedad Interamericana de Cirugia Minimamente Invasiva de Coluna
Brazilian Spine Socicty (BSS)

Erazilian Minimally Invasive Spine Society [BMISS)

Sociedad Mexicana de Minima Invasion de Columna (SOMMIC)
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