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ABSTRACT

Background: The objective of this study was to analyze readmission rates after outpatient transforaminal
endoscopic decompression surgery for lumbar foraminal and lateral recess stenosis done in an ambulatory surgery center.

Endoscopic lumbar spinal surgery is gaining popularity for the treatment of lumbar disc herniations. Recent advances in
surgical techniques allow for percutaneous endoscopically assisted bony decompression for neurogenic claudication
symptoms due to spinal stenosis. The surgery can be done under local anesthesia and sedation. Patients may be discharged

home within hours from surgery, and complications are rare. However, readmissions for recurrent disc herniations, failure
of pain relief, dysesthetic leg pain, nerve root injuries with foot drop, and facet and pedicle fractures have been reported.

Methods: A retrospective study of 1839 consecutive patients with an average mean follow up of 33 months (range 24

to 85 months) that underwent percutaneous endoscopic surgery at 2076 levels between 2006 and 2015 was conducted with
the intent of identifying factors associated with emergency room or hospital readmission following endoscopic
foraminotomy and microdiscectomy. Only patients with unilateral radiculopathy due to either herniated disc or lateral
recess stenosis were included in this study. Preoperatively, disc migration was graded by direction and distance from the

disc space according to Lee’s radiologic 4-zone classification. The type of disc herniation was classified either as extruded
or contained. Contained herniations were further subclassified as disc protrusions versus disc bulges. In addition, the
preoperative disc height was recorded. Bony spinal foraminal stenosis and lateral recess stenosis were graded on

preoperative magnetic resonance imaging and computed tomography scans into mild, moderate, and severe by dividing
the lumbar neuroforamen into 3 zones: (a) entry zone, (b) midzone, and (c) exit zone. Surgical outcomes were classified
according to the Macnab criteria. In addition, reduction in visual analog scores (VASs) were assessed. The treating

physician (KUL) performed all surgeries.
Results: According to the Macnab criteria, excellent and good results were obtained in 82.2% of patients with

extruded disc fragment (331/1839). In this group, the mean VAS decreased from 5.9 6 2.5 preoperatively to 2.4 6 1.8 at
the final follow up (P , .01). Patients with contained disc herniations (648/1839) had excellent and good results 72.7% of

the time. In this group, the mean VAS decreased from 7.2 6 1.6 preoperatively to 3.1 6 1.5 at the final follow up (P ,

.01). In the spinal stenosis group (860/1839), 75% of patients had excellent to good results. There were no major
approach-related complications. Sixty-nine patients had extravasations of irrigation fluid into the subcutaneous tissues

(3.8%). Eight patients developed spinal headaches (0.4%). Two patients developed foot drop on the surgical side
immediately postoperatively (0.1%). Reherniations of extruded discs occurred in 9 patients (2.7% recurrence rate).
Failure of pain relief without significant improvement of walking endurance occurred in 29 patients with bony stenosis in

the central canal, lateral recess, and entry zone of the neuroforamen (3.3%). Reherniations were associated with preserved
disc height of .6 mm (P , .02). Dysesthetic leg pain due to dorsal root ganglion irritation occurred in 229 patients
(12.4%) and was unrelated to case frequency but was associated with severe foraminal stenosis (P , .01). All 229 patients

improved with supportive care. Facet or pedicle fractures did not occur in this series. There were 26 acute care (within 6
weeks from surgery) postoperative emergency room visits [16 of which resulted in readmission to a hospital over the 9-
year study period (0.86%): 9 for dysesthetic leg pain, 2 for wound infections, and 5 for poorly controlled incisional pain].

Conclusions: Transforaminal endoscopic decompression can be successfully carried out in an outpatient surgery

center setting. Readmissions due to reherniations, postoperative complications, or poor pain control are uncommon.

Endoscopic Minimally Invasive Surgery

Keywords: lumbar endoscopic decompression, complications, readmissions
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INTRODUCTION

Microdiscectomy is a well-established surgical
decompression procedure for symptomatic hernia-
tions of the lumbar intervertebral disc refractory to
conservative care measures including physical ther-
apy, nonsteroidal anti-inflammatory drugs, activity
modification, and interventional spinal injection
treatments.1–5 Minimally invasive techniques have
become mainstream in spinal surgery due to
technological advances, such as retractors designed
for intermuscular plane mini-open incisional expo-
sures6–8 or tubular access retractors, which in the
case of lumbar spinal endoscopy have been further
miniaturized into working cannulas just large
enough to accommodate an endoscope.9–13 Less
approach-related access trauma and reduced surgi-
cal pain in combination with an overall push by
patients, insurance providers, and governmental
review boards to transition simple lumbar decom-
pression surgeries into a more cost-effective outpa-
tient setting have facilitated a substantial increase of
these types of procedures being carried out in an
ambulatory surgery center (ASC).14,15

The value proposition is obvious: Lumbar
decompression procedures can be performed at a
lower cost in a lower-risk ASC setting with
improved clinical outcomes; patients experience
fewer postoperative complications, shorter intervals
to return to work, social reintegration, shorter
postoperative narcotic independence, and an overall
reduced utilization of pain killers. The latter
problem is of significance in the context of the
narcotic abuse epidemic in the United States and
has prompted increasing scrutiny by patients,
insurance providers, and governmental review
boards to employ a more stringent medical necessity
and cost-benefit assessment system to both inpatient
and outpatient spinal surgeries.16–19 Utilization of
evidence-based treatments is demanded by many to
keep the rising cost of lumbar spinal surgery in
check at a time where there is a growing demand for
these types of procedures because of an aging baby
boomer population.20–22

Recently, incentives to provide more cost-effec-
tive, high-value spinal care have been put in place in
the form of new current procedural terminology
(CPT) codes making a large number of spinal
surgeries contractually feasible in an outpatient
ASC.23 Bundled payments for care improvement
(BPCI) models have been implemented in total joint
arthroplasty to reduce costs by allotting a fixed

payment for an episode of care to incentivize
hospitals to implement core measures to decrease
length of stay, the incidence of wound infections,
improve integrated management of medical comor-
bidities, and reduce visits to the emergency room or
readmission to the hospital, as well as reducing the
number of patients sent to inpatient rehabilitation
facilities for continued postoperative care.24,25

Implementation of similar strategies may be on the
horizon for the increasing number of ASC spinal
surgery procedures that makes understanding fac-
tors contributing to readmissions crucial in the
overall design of a value-based outpatient spinal
care program.26

The aim of this study was to simply investigate
whether the outpatient lumbar transforaminal
decompression procedure when done in an ASC
for herniated disc and spinal stenosis can adequately
address sciatica-type leg and low back pain symp-
toms without substantial need for additional inpa-
tient aftercare or readmission to an emergency room
or hospital because of reherniations, postoperative
complications, or poor pain control.

MATERIALS AND METHODS

In 2006, the Center for Advanced Spine Care of
Southern Arizona established an outpatient spinal
surgery program for the treatment of lumbar
herniated disc and spinal stenosis. The results
presented in this paper are based on a retrospective
review of patients that were seen by the treating
surgeon (KUL) between the years 2006 and 2015.
Patients were worked up diagnostically by reviewing
prior referrals to consulting physicians, pain man-
agement, and interventional care to integrate the
information into clinical pathways to determine
what additional diagnostic study or nonoperative
treatment measure may be appropriate prior to
considering surgical treatment. Patients were seen
for lumbar radiculopathy with and without claudi-
cation and low back pain.

Patient Population

All patients in this case series provided informed
consent. This retrospective study included a group
of 1839 consecutive patients seen in our clinic who
underwent percutaneous endoscopic foraminotomy
and microdiscectomy at 2076 levels between 2006
and 2015. The mean follow up was 33 months
ranging from 24 to 85 months at the time this study
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was concluded. The inclusion criteria were: (1)
clinical signs of unilateral lumbar radiculopathy,
dysesthesias, and decreased motor function; (2)
imaging evidence of foraminal or lateral recess
stenosis (criteria described below) demonstrated on
preoperative magnetic resonance images (MRI) and
computed tomography (CT) scans; (3) unsuccessful
nonoperative treatment including physical therapy
and transforaminal epidural steroid injections for at
least 12 weeks; and (4) an age of 30–85 years.
Patients exhibiting pain syndromes involving more
than 1 dermatome or had bilateral symptoms,
showed segmental instability on preoperative exten-
sion flexion radiographs, or had severe central
stenosis (less than 100 mm2) or both were excluded
from this study.27 Inclusion/exclusion criteria were
used with the intent of minimizing the effect of other
confounding factors. Patients’ average age was 50.7
6 18.8 years. Of the 1839 patients selected, 1072
were female, and 767 were male.

Preoperative Work Up and Clinical Follow Up

Radiographs, MRI, and CT images were ob-
tained preoperatively for all surgical patients.
Typically, patients returned for clinical follow up
at 6 weeks postoperatively, and at 3, 6, 12, and 24
months, respectively. After the 2-year follow-up
appointment, patients were seen on an annual or
biannual basis. The long-term follow up after 2
years was less reliable and available in only 81% of
patients at 3 years and 68% at 4 years postopera-
tively. Therefore, results reported herein were
computed from data obtained at 2-year follow up.
Primary clinical outcome measures were reductions
in the visual analog score (VAS) for leg pain ranging
from no pain (0) to worst pain (10) and the
Oswestry Disability Index (ODI) both done by the
patient and by the treating surgeon (KUL) using the
Macnab criteria.28 Briefly, follow-up results were
classified as excellent if the patient had little pain
and returned to desired activities with few limita-
tions. Outcomes were classified as good if the patient
reported occasional pain or dysesthesias with daily
activities with minor restrictions and did not need
any pain medication. Patients were assigned to 1 of
the 2 remaining categories if their pain improved
somewhat but they continued to need pain medica-
tion ( fair) or if their function worsened or they
needed additional surgery to address their symp-
toms (poor).

Radiologic Classification of Foraminal Stenosis

Lee’s classification of foraminal and lateral recess
stenosis was used to define the location of the
offending pathology within the neuroforamen by
dividing it from medial to lateral into entry (dura to
pedicle; zone 1), middle (medial pedicle wall to
center pedicle; zone 2), and exit zone (center pedicle
to lateral border of the facet joint; zone 3).29

Foraminal and lateral recess stenosis were stratified
according to the main offending pathology: extrud-
ed herniated disc, disc bulge, and disc bulge with
concomitant bony stenosis. Disc herniations were
further classified as upward, downward, migrated,
or centered around this disc space using Lee’s 4-
zone classification.30 In the entry zone, Lee de-
scribed hypertrophy of the superior articular facet
as the predominant pathology.29 In the midzone, it
was often due to an osteophytic process underneath
the pars interarticularis, and in the exit zone, due to
a subluxed and hypertrophic facet joint.29 These
classification systems have been previously applied
by the author.9 The height of the posterior
intervertebral disc and lumbar foramina was eval-
uated according to Hasegawa,31 who described a
lumbar neuroforaminal height of 15 mm or more as
normal and reduced posterior intervertebral disc
height of 3 to 4 mm as suggestive of spinal stenosis.
Preoperative sagittal and axial MRI and CT images
were used to assess the location and extent of
foraminal stenosis. Only patients with stenotic
lesions (whether due to bony stenosis or extruded
disc herniation or contained disc bulge) producing a
neuroforaminal width of 3 mm or less on the sagittal
MRI and CT cuts or lateral recess height of 3 mm or
less on the axial MRI and CT cuts were treated
surgically. The degree of lumbar intervertebral disc
degeneration was also graded using the MRI
classification system published by Pfirrmann et al32

with Grade I characterizing the MRI appearance of
the surgical disc as ‘‘. . . homogeneous with bright
hyperintense white signal intensity and normal disc
height. . .’’, and Grade V as an inhomogeneous disc
‘‘. . . with hypointense black signal intensity. There
is no difference between the nucleus and annulus.
The disc space is collapsed. . .’’32

Surgical Techniques

All surgical procedures employed the endoscopic
transforaminal approach using the ‘‘outside-in’’
technique, in which the working sheath is placed
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into the lower portion of the neuroforamen, thus
retracting and avoiding the exiting nerve root. No
part of the cannula tip or the endoscope is
positioned in the disc space. The surgical technique
used by the author (originally popularized by
Hoogland and Schubert et al)33,34 employs a
foraminoplasty in patients with or without lateral
stenosis for the treatment of herniated disc.

Procedures were performed in prone position
under local anesthesia and sedation in all patients.
In some instances, where access to the L5/S1
neuroforamen was difficult due to a high riding
ilium, patients were positioned in the lateral
decubitus position. Techniques to define the skin
entry point and the surgical trajectory have been
described in previous literature.35–38 Generally,
entry points were laterally at 7–9 cm at the L3/4
level, 8–10 cm at the L4/5 level, and 10–12 cm at the
L5/S1 level.

The targeted neuroforamen was accessed as
follows: First, an 18-G (150 mm in length) needle
is inserted into the safe zone of Kambin’s triangle
bordered by the traversing nerve root medially, the
exiting nerve root laterally, and the lower adjacent
pedicle distally.35,36 Ideally, the targeting needle was
placed on the lateral view into the lower portion of
the neuroforamen or into the disc. On the anterior-
posterior view, the needle tip should be at the medial
interpedicular line. A steel guide wire was then
inserted, and the 18-G spinal needle was removed.
Dilators, drills, and trephines of increasing diame-
ters were used for foraminal decompression proce-
dures. Additional cannulated reamers measuring 7
and 9 mm in diameter intended to be used over a
guide wire without the protective working cannula
were available but rarely used to further minimize
risk of dysesthesia of the exiting nerve root and
irritation of its dorsal root ganglion (DRG).

For the foraminoplasty, bone from the hypertro-
phied superior and inferior articular process was
removed with different instruments including endo-
scopic chisels, drills, Kerrison rongeurs, and percu-
taneous trephines. The endoscopic drills and
rongeurs were deployed inside the center working
cannula of the endoscope to lessen the risk of
dysesthesia and irritation of the exiting nerve root
and its DRG. In other words, the entire decom-
pression was performed under continuous direct
video-endoscopic visualization, and no part of the
decompression procedure is done percutaneously
with only indirect fluoroscopic imaging.

The foraminoplasty was facilitated by changing

the trajectory of the instruments to aim for the

compressive pathology identified on preoperative

studies. In case of concomitant herniated disc,

extruded disc material was removed using forceps

and pituitary rongeurs, and contained herniations

were decompressed through a small annular win-

dow. Epidural bleeding was controlled with a

radiofrequency probe (Ellman, Ellman Internation-

al, Hicksville, New York) under saline irrigation.

Postoperative Rehabilitation and Utilization

Postoperative rehabilitation and supportive care

requirements were recorded and analyzed in relation

to clinical outcomes with the secondary transfor-

aminal endoscopic decompression procedure in

lumbar monoradiculopathy patients due to lateral

stenosis with or without herniated disc. During their

regular postoperative visits, patients were asked

whether they participated in any active exercise

programs, physical or occupational therapy, chiro-

practic care, or had acupuncture or spinal injection

treatments. In addition, the patients’ utilization of

nonsteroidal anti-inflammatories, narcotic, and oth-

er types of pain medication was recorded. Finally,

patients were asked whether they developed any new

pain syndromes or hitherto unknown conditions

that negatively impacted their walking endurance.

Readmission Analysis

At each follow-up visit, patients were asked

whether they were seen in an emergency room or

admitted to a hospital following their transforami-

nal decompression procedure. Visits to an emer-

gency room with or without admission to a hospital

in the immediate postoperative period during the

first 6 weeks after the index surgery were of

particular interest. These visits were considered

acute care visits and were a result of poor

postoperative pain control, a postoperative compli-

cation such as new onset of neurological deficit, or a

wound infection with fever and drainage from the

wound. Emergency room visits or hospital admis-

sions after 6 weeks from the transforaminal index

decompression procedure were considered non-

acute, chronic care visits. The reason for readmis-

sion and postoperative complications were recorded

and analyzed in relation to the patient’s overall

functional outcome.
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Statistical Methods

For the clinical outcomes analysis, cross-tabula-
tion statistics and measures of association were
computed for 2-way tables using IBM SPSS
Statistics software, Version 15.0. Using patient
satisfaction data and clinical outcomes data based
on the modified Macnab criteria, VAS, and
foraminal zone classification, MRI classification of
disc degeneration, definition of the location of any
herniated disc, and foraminal height and width
parameters as row and column variables, and age
(over 50 and under 50 years of age) as control
variable (layer factor), the cross-tabulation proce-
dure was employed to form 1 panel of associated
statistics and measures for each value of the layer
factor (or a combination of values for 2 or more
control variables). This correlation matrix allowed
calculation of variable combinations if no associa-
tion was found between readmission, clinical
outcome and variable distribution was equal. Both
the Pearson v2 and the likelihood-ratio v2 tests were
used as statistical measures of association.

RESULTS

Of the 1839 patients that underwent outpatient
decompression between 2006 and 2015 (Table 1),
excellent and good results according to the Macnab
criteria were obtained in 82.2% of patients with
extruded disc fragment (331/1839). In this group,
the mean VAS decreased from 5.9 6 2.5 preoper-
atively to 2.4 6 1.8 at the final follow up (P , .01).
Patients with contained disc herniations (648/1839)
had excellent and good results 69.7% of the time. In
this group, the mean VAS decreased from 7.2 6 1.6
preoperatively to 3.1 6 1.5 at final follow up (P ,

.01). In the spinal stenosis group (860/1839), 75% of
patients had excellent to good results. There were no
major approach- or anesthesia-related complica-
tions. Incidental durotomies were encountered in 2
patients, both in the axilla between the exiting L4
and the traversing L5 nerve. One of these 2 patients
had a rootlet herniation that was reduced intraop-

eratively. Both patients were successfully treated
with a blood patch and bed rest for 24 hours.
Neither of the 2 complained of spinal headaches.
Sixty-nine patients had extravasations of irrigation
fluid into the subcutaneous tissues (3.8%). Eight
patients developed spinal headaches (0.4%). Two
patients treated for lateral recess stenosis developed
foot drop on the surgical side immediately postop-
eratively (0.1%), both after a L4/5 decompression
surgery. These 2 patients were reassured and sent
home from the ASC with a prescription for an
ankle-foot orthosis (AFO). One patient had non-
insulin-dependent diabetes mellitus (NIDDM), and
the other one did not. The NIDDM patient
improved somewhat from a 2/5 motor strength
examination for extensor hallucis longus (EHL) and
tibialis anterior (TA) muscles immediately postop-
eratively to a 4/5 motor strength at 9 months follow-
up visit. This patient was initially managed with an
AFO and physical therapy focusing on strengthen-
ing both the EHL and TA muscles and on
improving proprioception in the affected extremity.
The other patient with EHL and TA weakness (4/5)
had transitory motor dysfunction that improved
spontaneously within 6 weeks from the surgery with
physical therapy and self-directed supportive care
measures without ultimately needing an orthosis.

Reherniations occurred in 9 of 331 patients with
extruded disc herniations (2.7% recurrence rate).
Reherniations were associated with preserved disc
height of .6 mm (P , .02). Failure of pain relief
without significant improvement of walking endur-
ance occurred in 39 of the 860 patients with bony
stenosis in the central canal, lateral recess, and entry
zone of the neuroforamen (4.5%) and in 41 of the
648 patients with contained disc bulges (6.3%). The
latter subset of patients with contained disc herni-
ation had advanced degenerative changes. Accord-
ing to the MRI grading system published by
Pfirrmann et al, nearly all the failed patients with
contained disc herniations received Grade V and
some Grade IV to characterize the advanced
degeneration of the surgical lumbar disc. Dysesthet-
ic leg pain due to DRG irritation occurred in 229
patients (12.4%) and was unrelated to case frequen-
cy but was associated with severe foraminal stenosis
(P , .01). All 229 patients improved with support-
ive care. Facet or pedicle fractures did not occur in
this series.

There were 26 acute postoperative emergency
room visits by patients, 10 of which were sent home

Table 1. Patients by diagnosis (N ¼ 1839).

Indication for Surgery Number of Patients

Lumbar disc herniations
Extruded 331
Contained 648

Subtotal 979
Lateral recess stenosis 860
Total 1839
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after reassurance and successful management of
dysesthetic leg pain (Table 2). However, 16 patients
were readmitted to a hospital over the 9-year study
period (0.87%): 9 for dysesthetic leg pain, 2 for
wound infections (1 superficial and 1 discitis), and 5
for poorly controlled incisional pain. Of the 16
admitted patients, 10 patients received a postoper-
ative MRI scan, whereas another 3 had a postop-
erative CT scan as part of their postoperative work
up. None of these advanced imaging studies
prompted any change in management.

Additional chronic care emergency room visits
occurred in another 9 patients. Four of these 9
patients were seen in the emergency room for poor
pain control of underlying low back pain syndrome
within 6 months from their index transforaminal
decompression procedure. Two of these 4 patients
were admitted to the hospital for pain control. The
remaining 5 patients were seen within the 6 weeks to
6 months postoperative care interval for other
conditions unrelated to the spine.

DISCUSSION

This study shows that it is feasible to perform
outpatient transforaminal lumbar decompression
surgery with comparable clinical outcomes in an
ASC on patients who have sciatica-type low back
and leg pain with lower readmission rates to either
an emergency room or a hospital when compared to
traditional microdiscectomy. Acute care readmis-
sion rates for outpatient ambulatory open or mini-
open microdiscectomy have been reported between
4.1 and 5.8%.1,2,39 The lower readmission rate after
transforaminal lumbar decompression may be at
least in part explained with a more direct and
anatomical approach to the compressive pathology
with less exposure-related pain. Other contributing
factors may be related to technological advances
with endoscopic lumbar spine surgery systems
allowing for more complex bony spinal stenosis
problems to be treated endoscopically. Together
with a general shift from inpatient to outpatient

spinal surgery motivated by both patients and
insurance providers, it is not surprising that
endoscopic outpatient lumbar spinal surgery has
been become well accepted and is done in many
centers around the world.40 The clinical outcomes
observed in this study with the endoscopic trans-
foraminal decompression for extruded or contained
herniated disc, as well as for spinal stenosis-related
sciatica symptoms, are certainly comparable to
previously published outcome studies.41 Success
rates ranging from 70 to 80% have been reported
as more realistic when outcomes were analyzed in
terms of VAS leg (80%)2 and back pain (77%)2

relief, reduction in Oswestry Low Back Disability
Index (78%),2 overall satisfaction with surgery
outcome (76%),2 return to normal daily activities
(65%),2 and work (61%).2

Another novel aspect of the use of endoscopic
transforaminal decompression surgery for foraminal
and lateral recess stenosis lies in its simplicity. It is
an elegant method to treat the patient’s lumbar
radiculopathy. Rather than taking the patient to a
hospital to carry out a lumbar laminectomy micro-
discectomy, the endoscopic decompression proce-
dure is done in an outpatient setting, often under
local anesthesia and sedation, with reduced cost,9–13

better patient acceptance due to fewer anesthesia-
related problems (postoperative nausea),42 and
equivalent favorable clinical outcomes.9–13 Al-
though not formally analyzed in this feasibility
study, patient satisfaction with outpatient surgery
has been reported as being higher than when the
same surgery is done in an inpatient setting. Patient
acceptance of a smaller targeted outpatient proce-
dure carried out through smaller incisions is
typically higher, presumably because of lower blood
loss, fewer complications, earlier narcotic indepen-
dence from surgery, and earlier return to desired
activities and work.9,40

Except for extruded disc herniations, essentially
all patients were treated for lateral recess stenosis.
Given excellent and good outcomes as measured
with Macnab criteria in the majority of patients
following the transforaminal decompression proce-
dure, this author concludes that it can be effectively
done in an ASC. In fact, similar outcomes should be
expected as if the patient had the transforaminal
decompression surgery as an inpatient.35,36 As
sciatica and neurogenic claudication refractory to
conservative care was the main reason for surgical
intervention, reduction of leg pain was analyzed

Table 2. Acute care emergency room visits.

Patients No. (%)

Sent home from emergency room after pain control 10 (0.54)
Dysethetic leg pain 9 (0.49)
Wound infection 2 (0.11)
Incisional pain 5 (0.27)
Admissions subtotal 16 (0.87)
Total emergency room visits 26 (1.41)
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using a VAS for leg pain as one of the primary
outcome measures. There was a significant improve-
ment in the VAS and the clinical outcome at final
follow up, suggesting that the outpatient trans-
foraminal endoscopic decompression procedures is
effective in the majority of patients who had
unrelenting sciatica and claudication symptoms
prior to surgery. Our clinical outcomes as measured
by modified Macnab criteria are comparable to
success rates reported by patients undergoing
laminectomy for spinal stenosis.27,41

In this study, we employed a previously pub-
lished radiographic classification system29–31 in the
preoperative decision making in patients with
symptomatic foraminal stenosis, which was shown
to correlate with clinical outcomes according to the
modified Macnab criteria.28 The importance of
preoperative planning of transforaminal endoscopic
removal of herniated discs has been stressed by Lee
et al, who suggested a classification based on the
location of a migrated disc fragment.30 Lee’s
classification systems as well as radiographic
classification systems of lumbar spinal stenosis29

were successfully employed in one of the author’s
previously published studies, and their use was
shown to correlate with favorable clinical outcomes
by identifying high-risk patients that may not
improve with the transforaminal decompression
surgery or have a high propensity to developing
problems postoperatively.9 Furthermore, our study
also showed that, in skilled hands, contemporary
lumbar endoscopic decompression systems can
allow more sophisticated endoscopic decompres-
sion surgeries for both herniated disc and spinal
stenosis.

This large patient study carried out over a 9-year
period with 1839 patients enrolled showed that
serious complications with the procedure are
uncommon. Only 2 patients had intraoperative
durotomies (incidence 0.1%), which were managed
successfully without additional surgery and, thus,
were ultimately inconsequential and did not lead to
any acute care admissions to an emergency room or
hospital. The 2 patients with transitory foot drop
were sent home from the ASC with a prescription
for an AFO and ultimately did well with ‘‘hands-
on’’ outpatient management, presumably due to the
robust preoperative education process preparing the
patient for the rare but possible complication and
close clinical follow up. Admission to an emergency
room or hospital from the ASC was deemed

unnecessary in both patients since the directly
visualized endoscopic decompression procedure
was done for lateral recess stenosis without nerve
root injury. Residual compression due to retained
or migrated disc fragments as a result of manipu-
lation during the decompression surgery was not
suspected, and postoperative neuropraxia was the
most likely explanation. Another 2 patients suffered
from postoperative infections, 1 from a superficial
wound infection and another patient from discitis.
Both patients were admitted for work up and
started on antibiotics. The patient with discitis
was successfully treated with 6 weeks of intravenous
antibiotics. Neither patient had any further known
sequelae to date. Other clinical problems, extrava-
sations of irrigation fluid into the subcutaneous
tissues, spinal headaches, reherniation, or failure of
pain relief from the index endoscopic decompres-
sion surgery also did not lead to any acute care
admissions. Additional acute and chronic care
admissions of patients who coped poorly with
incisional pain or the underlying low back pain
syndrome (14 patients) and for problems unrelated
to the spine (5 patients) were also uncommon and
rare.

By far, the most common reason for an acute care
readmission after outpatient endoscopic transfora-
minal decompression for herniated disc or spinal
stenosis is unrelenting dysesthetic leg pain due to
irritation of the DRG. It typically involves the
exiting nerve root, and the patient may present with
new onset radicular pain in a different dermatomal
distribution after an initial pain free ‘‘honeymoon’’
period of 3 to 14 days. It is uncommon for DRG
irritation to become symptomatic after 14 days
postoperatively. Other problems, such as a reher-
niation or infection, should be considered in the
differential diagnosis if the patient presents to an
emergency room or is admitted to a hospital more
than 2 weeks postoperatively for unmanageable
pain. However, the incidence of a postoperative
nerve root irritation with 12.4% is high and
occurred in 229 of the 1839 operated patients.
Therefore, patients should be educated preopera-
tively about this common postoperative problem.
Analysis showed that it was unrelated to case
frequency or surgeon learning curve, but associated
with severe foraminal stenosis (P , .01) at a
statistically relevant level. Our data show that
patients exposed to the additional nerve root
manipulation required during the foraminoplasty
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are prone to developing a postoperative DRG
irritation. They should be educated, therefore,
specifically on this otherwise benign postoperative
problem. The latter statement is corroborated by the
fact that all 229 patients improved with supportive
care. At our outpatient spine care clinic, patients are
specifically told during their preoperative consulta-
tion prior to a transforaminal decompression
surgery that sudden onset of new, unfamiliar
postoperative dysesthetic burning leg pain com-
mencing after an initial short period of complete
pain relief is typical of a DRG irritation and does
not require a visit to the emergency room unless it is
associated with motor weakness or neurological
dysfunction involving the bladder or bowel. High-
risk patients are given the option of an alternative
decompression procedure. With this educational
program in place, a clear majority of patients with
postoperative DRG irritation were successfully
managed in an office setting with a combination of
oral medication including nonsteroidal anti-inflam-
matory drugs, gabapentin, or pregabalin, trans-
foraminal epidural steroid injection and activity
modification to a light walking schedule and
reduced physical activity program. Patients are
advised that narcotic pain medication is not an
effective treatment for dysesthetic leg pain due to
postoperative DRG irritation. Poorly coping pa-
tients that present to an emergency room for
postoperative pain control are likely to get noncon-
tributory MRI or CT scans that, in our patient
series, failed to change clinical management. How-
ever, these studies are often ordered by emergency
room physicians or admitting hospitalists, who are
typically unfamiliar with the transforaminal decom-
pression procedure prior to contacting the operating
surgeon.

To this author, it was not a surprise that
unrelenting dysesthetic leg pain due to DRG
irritation was the most common reason for acute
care visits to an emergency room and also the most
common reason for readmission to an acute care
hospital postoperatively. However, the readmission
rate of 0.87% over the 9-year study period observed
was low compared to readmission rates reported
with traditional microdiscectomy (4.1 to 5.8%).2 In
comparison, patients with persistent or recurrent
symptoms did not require any acute or chronic care
admissions to an emergency room or hospital
presumably because of persistence or recurrence of
familiar pain. Our recurrence rates for extruded disc

herniations (2.7%) and failure of pain relief in
patients with bony stenosis in the central canal,
lateral recess, and entry zone of the neuroforamen
(4.5%) and in patients with contained disc bulges
(6.3%) was low and commensurate with previous
reports.2,10–13,33–41

Besides comparable clinical outcomes with the
endoscopic outpatient lumbar transforaminal endo-
scopic decompression surgery when compared to
traditional inpatient microdiscectomy, this surgical
technique bears the upside of additional cost savings
that can be realized by performing the surgery in an
outpatient surgery center rather than in a hospital
setting, where the costs of admitting the patient are
by far higher. Hospitalization may further increase
cost by greater postoperative complication rates due
to higher hospital acquired wound, urinary tract,
and pulmonary infection rates. Additional problems
may arise in the hospital from medication errors and
deviation from the postoperative pain management
or rehabilitation protocol as the surgeon may not
have complete control over custody of the patient
throughout the hospitalization.

CONCLUSIONS

Outpatient transforaminal endoscopic decom-
pression surgery should be considered a viable
alternative to inpatient open lumbar surgery to
provide patients with pain relief from sciatica-type
back and leg pain. This conclusion is based not only
on favorable clinical results comparable to open
decompression surgery, but also on the merits of
lower readmission rates. These lower readmission
rates ultimately translate into cost savings that, in
the context of value-based health care mandated by
patients, insurance providers, governmental institu-
tions, and review boards, will afford the spinal
surgeon a modern platform to better position
himself/herself competitively in the dynamically
changing health care environment.
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