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v The purpose of this study was to evaluate the feasibility and efficacy of arthroscopic decompression of lateral recess
stenosis, determine potential associated complications, and present an alternative method to access the lateral recess of the
lumbar spine. Forty patients were selected in whom the authors found clinical and computerized tomography evidence of
lateral recess stenosis and sequestered foraminal herniations. All 40 were treated with a posterolateral arthroscopic tech-
nique, and 38 were available for thisfollow-up evaluation. A satisfactory result was obtained in 31 patients (82%). No neu-
rovascular complications were encountered; however, other complications included an infection of the disc space in one
patient and a causalgic-type pain in the involved extremity in four patients. The associated postoperative morbidity in this
group of patients was minimal and resulted in rapid rehabilitation and return of patients to preoperative functioning level.

KeEy WoRDs  lateral recess stenosis
posterolateral arthroscopic access

LTHoucH Sachs and Fraenkel described a case of

spina stenosis as long ago as 1900, it was not

until 1972 that Epstein, et al.,* described 12 pa-
tients with a variant of spina stenosis in whom intense
unilateral sciatic pain was associated with a mild neuro-
logical deficit and a normal myelographic study. At sur-
gery it was determined that hypertrophy of the superior
articular facet caused lumbar nerve root compression in
all cases. With the advent of transaxial computerized to-
mography (CT), Ciric, et al.,® were able to quantitate the
dimensions of a stenotic latera recess in a retrospective
study of 16 patients who had surgically demonstrated lat-
eral recess stenosis. In addition, these authors presented a
thorough review of the literature, and in alater study Ciric
aa\nd _I\I/IikhaeI2 described the anatomy of the lateral cand in

etall.

The evolution of minimally invasive spine surgery for
the removal of disc herniations and for decompression of
compromised nerve roots via a uniportal® and biportal
approach with articulating instruments’® requires an under-
standing of the arthroscopic anatomy of the periannular
structures and the foramina.®8 Intraoperative visualization
of the foraminal contents makes it possible to protect the
exiting root during arthroscopic decompression of the lat-
eral recess. The nerve root canal begins at the point of or-
igin of the nerve root sheath and terminates when the
spinal nerve emerges from the foramina!?'* The superior
facet and ligamentum flavum form the roof of the latera
recess; the annulus, expansion of the posterior longitudi-
nal ligament, and the vertebral bodies form the floor of the
lateral recess.
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Inaclinical setting, lateral stenosisiscommonly seenin
association with global bulging of intervertebral discs®
osteophytosis of the vertebral bodies (Fig. 1) and articular
processes, narrowing of the height of the intervertebral
disc?? and, at times, calcification of the posterior longitu-
dinal ligament and its foraminal expansion. Developmen-
tal conditions such as short pedicles and spondylolisthesis
are also known to cause lateral recess stenosis920

A variety of operative procedures have been used to
treat symptom-producing lateral recess stenosis. Various
investigators have advocated a simple unroofing of the
nerve root with or without impaction of osteophytes, de-
compression combined with arthrodesis® and undercut-
ting of the facet joints following alaminotomy procedure.

The purpose of this paper is to present aminimally in-
vasive arthroscopic technique for the decompression of
compromised nerve roots in the lateral recess in a select-
ed patient population. We also present an outcome analy-
sis of 40 consecutive patients with clinical and imaging
evidence of lateral recess stenosis who underwent arthro-
scopic posterolateral foraminal decompression.

Clinical Material and Methods

A prospective study to evaluate the feasibility and effi-
cacy of arthroscopic posterolateral decompression of the
lateral cana stenosis of the lumbar spine was initiated
in April 1988. The study design required inclusion of
patients with unilateral or bilateral radicular pain, a neu-
rological deficit of the involved extremity, correlative
imaging studies, and failure to respond to nonsurgical
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Fic. 1. Schematic drawing showing the anatomy of the lateral
recess. Note the contribution of the protruding annulus and mar-
ginal osteophytes to the development of the stenosis.

management. Individuals with severe narrowing of the in-
tervertebral disc at the index level and those with severe
facet arthropathy causing bony lateral stenosis were ex-
cluded from this study. They were treated via an open de-
compression procedure.

A data gathering questionnaire was developed, which
included an analog pain scale, drawings of the derma-
tomal pain distribution, the nature of medications con-
sumed, the patient’s ability to work, and presence or ab-
sence of weakness and numbness as perceived by the
patient. Appropriate forms were completed by the patient
and the examining physician pre- and postoperatively, and
the information was compiled for this study.

Forty consecutive patients in this group presented with
persistent lumbar radiculopathy involving a single nerve
root associated with clinical and CT confirmation of |ater-
al recess stenosis. Thirty-eight patients were available for
follow-up study. Thirty-six patients were treated viaa uni-
portal posterolateral arthroscopic access to the foramen.
Two patients had bilateral radicular pain and were treated
using two cannulasinserted posterolaterally from the right
and left sides. All of these patients demonstrated circum-
ferential enlargement of the intervertebral disc or a grad-
ual asymmetrical bulge extending to the lateral recess. All
of these patients had a minimum of 3 months of nonsurgi-
cal management and were referred to us for consideration
of surgical decompression.

There were 23 men and 15 women, ranging in age from
20 to 73 years (mean 43.7 years). Two patients underwent
arthroscopic foramina decompression at L2-3, six pa
tients at L34, 24 patients at L4-5, and six at the L5-S1
level. Postoperative follow-up study in this group of pa-
tients ranged from 16 to 74 months (mean 36 months).
Preoperatively, 21 patients had sciatic notch tenderness.
The tension signs that were tested both in the standing!
and supine positions were positive in 28 patients. Reflex
abnormalities were observed in six patients. Eighteen pa-
tients demonstrated a sensory deficit in the involved
extremity, and motor weakness was observed in 11 pa-
tients.

The outcome analysis was based on patients' self-eval-
uation, pre- and postoperative physician examinations,
and the patient’s ability to regain preoperative function.
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Fic. 2. Proper positioning of the guide wire at the onset of the
procedure is a prerequisite for successful decompression of the lat-
eral recess.  Left: Intraoperative x-ray film showing proper posi-
tioning of the guide wirein the foramen at the midpedicular linein
anteroposterior projection.  Right: Intraoperative x-ray film, later-
al view, of the needle position.

Operative Technique

The instrumentation for uniportal and biportal accessto
the intervertebral disc for extraction of posterior disc
herniations and removal of extraligamentous sequestered
fragments has been previously described.58® However,
little has been written on foramina access and decom-
pression of the lateral recess.

The surgery must be performed in the operating roomin
a dtrictly sterile environment. Patients are placed on a
radiolucent table having an adjustable frame. The lum-
bar spine is maintained in flexion. Local anesthesia is
achieved using a 1% lidocaine solution. General anesthe-
sia was used in three patients. The needle positioning is
similar to that for a posterolateral intradiscal approach.
The entry point is selected 10 to 12 cm from the midline.
Under fluoroscopic control, an 18-gauge needle or a
blunt-end guide wire is directed toward the annulus at an
angle of 35 to 45° from the horizontal plane. At the onset
of the procedure the lateralization of the entry point of the
inserted guide wire facilitates access to the foramina
When the guide wire is properly positioned in the triangu-
lar working zone,"* an anteroposterior roentgenogram
may be used to demonstrate that the tip of the guide wire
isin the foramen at the midpedicular line of the adjacent
segments. Inthe lateral view, thetip of the guide wire may
be observed posterior to the annular fibers (Fig. 2).

A blunt cannulated obturator is then placed over the
guide wire and directed toward the annular fibers. This
step is followed by introduction of a 6.4-mm outer diam-
eter access cannula. Arthroscopic inspection of the trian-
gular working zone and the floor of the lateral recess
guards against the possibility of injury to the exiting root
or other vital structures. The triangular working zone is
bordered anteriorly by the exiting root, inferiorly by the
proximal plate of the lower lumbar segment, posterior-
ly by the proximal articular process of the inferior verte-
bra, and medialy by the traversing nerve root and dura
sac. The broad anteroposterior diameter of the triangular
working zone permits the insertion of an oval cannulaand
provides awider accessto thefloor of thelateral recess. In
addition to the above, a gradual media and lateral move-
ment of the cannula allows for adequate annulectomy and
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Fic. 3. Upper Left:Arthroscopic view showing the surgical site, which has been accessed via an oval cannula. Note
the traversing nerve root (N) and epidural adipose tissue (top) and the annulectomy site and evacuation of nuclear tissue
from underneath the posterior longitudinal ligament (PLL) (bottorbdwer Left: Artist's rendering from intraopera-
tive photograph. Upper CenterArthroscopic view showing marginal osteophytes arising from the posterior vertebral
body and extending to the lateral recess under the exiting flomiver Center:Artist's rendering. Upper Right:
Arthroscopic view showing the site from which the annulus and marginal osteophytes have been resected. Note multiple
fenestrations and the spinal nerve (tod)ower Right:Artist's rendering.

decompression of the lateral recess. At the onset of thalesigned coagulators (Fig. upper and lower centey.
procedure, the tip of the needle may be placed at the medivhile holding the access cannula against the superficial
al pedicular line. This allows medial positioning of the layer of the annular fibers, an upbiting forceps is passed
open end of the oval cannula and simultaneous visualizaunder the expansion of the posterior longitudinal liga-
tion of epidural adipose tissue, traversing nerve root, andment, and the annular fibers are thinned out and extracted.
the annular surface. A 30° arthroscope and forceps mayr'he spinal canal may be accessed through the foramina
then be inserted into the oval cannula for access and tdFig. 4upperandlower right). This can be accomplished
remove the nuclear tissue from beneath the posterior lonby further medial movement of the access cannula and
gitudinal ligament (Fig. 3ipperandlower lefj. passage of the instruments under the pars interarticularis.
Annulectomy is accomplished with the aid of 3- and 5- A sequestered foraminal or paramedial intracanalicu-
mm outer diameter trephines. The medial open end of thdar herniation may be extracted with the aid of a working
access cannula is further medialized by depressing the latchannel scope with a punch forceps. However, at times the
eral end of the cannula. At this time the annular surface€pidural adipose tissue and venous bleeding interfere with
and marginal osteophytes arising from the vertebral bod-arthroscopic visualization of normal and pathological
ies in the lateral recess are again inspected with a oStructures, thus impeding the satisfactory completion of
arthroscope. The trephine is reinserted in the cannula, anéhe procedure.
the fibrotic and calcified annular fibers and small osteo- Int i dp ive M
phytes are severed and removed with the aid of a for-"tr@operative and Postoperative Management
ceps (Fig. ipperandlower centerandupperandlower Patients receive 1 g of cefazolin sodium intravenously
right). before surgery. This is followed by three additional 1-g
A working channel scope is helpful for uninterrupted doses during the ensuing 24 hours. If patients are allergic
visualization and further debridement of the annulectomy to penicillin or cefazolin, intravenously administered van-
site. A punch forceps is then inserted into the interverte-comycin is used. A 4-mm Hemovac tube is inserted at the
bral disc, and the loose collagenized nuclear fragmentsoperative site prior to closure. The Hemovac tube is used
are grasped and evacuated (Figipperandlower lef). not only to prevent hematoma formation, but to track the
Invariably hemostasis is required, and this is performedpath of inserted instruments and the site of neural decom-
with the aid of a working channel scope and specially pression via an immediate postoperative CT study. In
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Fic. 4. Upper Left:Intraoperative photograph showing a working channel scope with punch forceps being used for
the removal of the severed annulus and nuclear tissue under direct visualizatiwar Left: Artist's rendering from
intraoperative photograph.Upper CenterPhotograph showing the superficial vein being coagulated through a work-
ing channel scope.Lower CenterArtist's rendering. Upper Right:Arthroscopic view showing the spinal canal. Note
that the arthroscope is directed toward the axilla of the traversing nerve root. The dural sac (D) (top), the Hoffman and

dural ligaments (L) (middle), and the traversing nerve root (N) (bottom) can all be teerer Right:Artist's ren-
dering.

some of our recently treated patients we have been able textracted under arthroscopic visualization through a pos-
demonstrate the reduction of the Hounsfield number at theterolaterally positioned 6.4-mm outer diameter cannula.

surgical site (Fig. 5). The latter finding is not conclusive at Patients were able and permitted to walk following their

this time and is subject to a prospective study. All of the surgery. Total bleeding, including the blood accumulated

patients were kept in the hospital overnight for observa-in the Hemovac tube, did not exceed 20 ml.

tion, and the Hemovac tube was removed prior to their The outcome study was based on patient self-evalua-
discharge. Aquatherapy and swimming exercises were ini-tion, postoperative physical findings, and the patient's

tiated 7 to 10 days postoperatively. ability to regain preoperative function. Patients with ex-
cellent results had no postoperative radicular pain. Their
Results ambulation improved, their tension signs became nega-

_ . tive, and they returned to their previous occupation, exer-
In two patients, aged 20 and 32 years, respectively, acise, and recreation activities. The result was considered
sequestered herniated fragment found in the foramen waso be good when the patient had no leg symptoms but

Fic. 5. Left: Preoperative computerized tomography (CT) scans revealing asymmetrical disc protrusion extending to
the left lateral recess at L4-5 that was associated with both L-4 and L-5 radiculofithyt: Immediate postoperative
CT scan indicating the proper position of the Hemovac tube in the path of the previously inserted cannula, which was
used for annular resection and subcapsular decompression of the paramedial disc protrusion. Note that the Hounsfield
number at the site of protrusi@) is reduced to 1.0. The Hounsfield number on the annulus, away from the surgical site
(2), is 76.3 and the dural sé®) is 4.3.
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demonstrated occasiona back pain and continued with a
modified type of work and activities. Thirty-one patients
(82%) had a satisfactory outcome (excellent or good) and
seven patients were considered treatment failures. Nine
elderly patients in this group were already retired at the
time of surgery. Seven of these patients had a satisfactory
outcome and trestment in two failed. One of the | atter sub-
sequently underwent open decompression with a satisfac-
tory outcome. Six patients had work-related injuries or
were involved in medicolegal disputes. One of these pa
tients had an excellent outcome and returned to his previ-
ous occupation. Three patients returned to a modified type
of work; two patients in whom treatment failed continued
to have complaints. The length of postoperative disability
in this group of patients was considerably longer than that
of self-employed individuals.

Twenty-three patients were self-employed. Twenty pa
tientsin this group had an excellent outcome and returned
to their previous work and activities within 3 weeks post-
operatively. Treatment failed in three patients, including
one patient who developed postoperative disc infection
and one patient in this group who subsequently required
open surgery. The third patient had postoperative pain and
decided to forego further conservative therapy.

Complications included hypersensitivity of the skin
with a causalgic-type pain in four patients. This was man-
ifested several days following their discharge and treated
with antiinflammatory medications, and two patients re-
ceived a short course of steroid therapy. All of these pa-
tients recovered with no sequelae.

One patient developed a disc space infection and was
readmitted to the hospital 11 days after surgery complain-
ing of low-back and abdominal pain. Her white blood
cell count was 9.7/ml with 71.7% polymorphs, and her
erythrocyte sedimentation rate was 25. She underwent
surgery. A 5-mm arthroscopic cannulawas repositioned in
the L4-5 intervertebral disc space. No purulent material
was found. The disc material had a yellowish—brown dis-
coloration. Tissue was obtained for culture and sensitivity
testing, the intervertebral disc was debrided using a trim-
mer blade and thoroughly irrigated with antibiotic solu-
tion. The culture and sensitivity tests revealed coagula-
tion-negative Saphylococcus. The patient was treated
with intravenously administered vancomycin that wasfol-
lowed by ciprofloxacin given oraly for an additional 4
weeks at the recommendation of infectious disease con-
sultants. This patient subsequently developed autofusion
with resolution of her symptoms. No neurovascular com-
plications were encountered.

Discussion

Decompression of lateral recess stenosis represents a
surgical chalenge. A variety of operative procedures, in-
cluding facetectomy and unroofing of the neural canal,
impaction of posterior osteophytes, undercutting of the
facet joints following a laminotomy, and extensive de-
compression with arthrodesis, have all been proposed for
the treatment of lateral recess stenosis.

Following an interinstitutional study of orthopedic and
neurological surgeons, Burton, et al.,* concluded that fail-
ure to recognize and adequately decompress lateral recess
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stenosis was responsible for the development of “failed-
back” syndrome in 57% to 58% of patients. An extensive
decompression of the compromised nerve and facetecto-
my at times causes further instability of the lumbar motion
segment and contributes to the development of failed-
back syndrome. In addition, simple unroofing of the neu-
ral cana without removal of the compressive elements
may result in treatment failure.

Arthroscopic access to the laterd recessis gained viaa
1-cm posterolateral incision, muscle fibers are not severed
but are separated with the aid of a cannulated obturator,
thus preventing denervation of the musculature and scar
formation and promoting rapid recovery and return of
function. Interference with normal flow of epidural and
neural venous systems by intraoperative application of
traction on the dura and the nerve root, excessive elec-
trocoagulation, and sustained external pressure by osteo-
phytes or bulging discs may promote neural venous stasis.
This causes chronic edema, fibrosis, decrease of oxygen
supply to the nerve root, and leads to the development
of chronic pain and failed-back syndrome>*35> Postero-
lateral arthroscopic foraminal decompression does not
require entry into the spinal canal and therefore minimizes
the occurrence of the latter complication. In our limited
experience, arthroscopic access to the lateral recess of the
lumbar spine for the decompression of the exiting root is
aminimally invasive procedure that appearsto be safe and
effective.

A satisfactory outcome with resolution of sciatic pain
was observed in 82% of patients. Of 23 self-employed
patients, 20 patients had an excellent recovery and re-
turned to their previous work and activities. We have
reported one disc infection that most likely was related to
skin contamination. Although the patient had a satisfacto-
ry outcome, she was considered to be a treatment failure.
We have not encountered any neurovascular complica
tions following this operative procedure. Although the
outcome in this limited group of 40 patients who under-
went arthroscopic decompression of |lateral recess stenosis
has been encouraging, a larger number of patients and a
longer follow-up period are required to confirm these
early results.

Proper patient selection is paramount to a satisfactory
outcome following arthroscopic foramina decompres-
sion. Patients with severe degenerative spondylosis asso-
ciated with advanced bony lateral stenosiswill not benefit
from this operative procedure.
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