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Abstract BACKGROUND CONTEXT: For patients diagnosed with lumbar central canal stenosis with as-
ymptomatic foraminal stenosis (FS), surgeons occasionally only decompress central stenosis and preserve
asymptomatic FS. These surgeries have the potential risk of converting preoperative asymptomatic
FS into symptomatic FS postoperatively by accelerating spinal degeneration, which requires reoperation.
However, little is known about delayed-onset symptomatic FS postoperatively.
PURPOSE: This study aimed to evaluate the rate of reoperation for delayed-onset symptomatic FS
after lumbar central canal decompression in patients with preoperative asymptomatic FS, and de-
termine the predictive risk factors of those reoperations.
STUDY DESIGN: This study is a retrospective cohort study.
PATIENT SAMPLE: Two hundred eight consecutive patients undergoing posterior central decom-
pression for lumbar canal stenosis between January 2009 and June 2014 were included in this study.
OUTCOME MEASURES: The number of patients who had preoperative FS and the reoperation
rate for delayed-onset symptomatic FS at the index levels were the outcome measures.
METHODS: Patients were divided into two groups with and without preoperative asymptomatic
FS at the decompressed levels. The baseline characteristics and revision rates for delayed-onset symp-
tomatic FS were compared between the two groups. Predictive risk factors for such reoperations were
determined using multivariate logistic regression and receiver operating characteristics analyses.
RESULTS: Preoperatively, 118 patients (56.7%) had asymptomatic FS. Of those, 18 patients (15.3%)
underwent reoperation for delayed-onset symptomatic FS at a mean of 1.9 years after the initial surgery.
Posterior slip in neutral position and posterior extension-neutral translation were significant risk factors
for reoperation due to FS. The optimal cutoff values of posterior slip in neutral position and poste-
rior extension-neutral translation for predicting the occurrence of such reoperations were both 1 mm;
66.7% of patients who met both of these cutoff values had undergone reoperation.
CONCLUSIONS: This study demonstrated that 15.3% of patients with preoperative asymptom-
atic FS underwent reoperation for delayed-onset symptomatic FS at the index levels at a mean of
1.9 years after central decompression, and preoperative retrolisthesis was a predictive risk factor for
such a reoperation. These findings are valuable for establishing standards of appropriate treatment
strategies in patients with lumbar central canal stenosis with asymptomatic FS. © 2017 Elsevier
Inc. All rights reserved.

Keywords: Central decompression; Foraminal stenosis; Lumbar spinal canal stenosis; Multivariate logistic regression
analysis; Receiver operating characteristic curves; Reoperation; Retrolisthesis

FDA device/drug status: Not applicable.
Author disclosures: DI: Nothing to disclose. NH: Nothing to disclose.

YM: Nothing to disclose. KT: Nothing to disclose. TF: Royalties: Century
Medical (B, Per 3 years), Showa Ikakogyo (B, Per 3 years), outside the sub-
mitted work; Consulting: Daiichi Sankyo (B, Per 3 years), outside the
submitted work; Speaking and/or Teaching Arrangements: Hisamitsu Pharma
(B, Per 3 years), Daiichi Sankyo (B, Per 3 years), outside the submitted work.

The disclosure key can be found on the Table of Contents and at
www.TheSpineJournalOnline.com.

* Corresponding author. Orthopedic Surgery, Japan Community
Healthcare Organization, Osaka Hospital, 4-2-78 Fukushima, Osaka 553-0003,
Japan. Tel.: +81-6-6441-5451; fax: +81-6-6441-8900.

E-mail address: d-ikegami@gmail.com (D. Ikegami)

http://dx.doi.org/10.1016/j.spinee.2017.03.006
1529-9430/© 2017 Elsevier Inc. All rights reserved.

The Spine Journal 17 (2017) 1066–1073

http://www.TheSpineJournalOnline.com
mailto:d-ikegami@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.spinee.2017.03.006&domain=pdf


Introduction

Posterior central decompression surgery is widely used for
lumbar spinal canal stenosis. Although this surgical proce-
dure generally provides acceptable clinical outcomes in many
cases, several factors such as spinal instability [1–3] and pre-
operative comorbidity [4] can contribute to poor surgical
outcomes. Unrecognized foraminal stenosis (FS) is also as-
sociated with unfavorable outcomes [5–9]. The prevalence of
lumbar FS is reported to be 8% to 26% among patients with
lumbar canal stenosis [7–12]. Thus, recognizing FS before
canal decompression surgery is important to prevent failed
back surgery syndrome. Several reports have demonstrated
the advantages of magnetic resonance imaging (MRI) and
flexion-extension radiographs for diagnosing FS [8,9,12,13].
However, the incidence of asymptomatic FS is high in elderly
patients [7,12,14]. At the L4–L5 and L5–S1 levels, more than
40% of cases with FS diagnosed using MRI were reported
as asymptomatic [12].

There is no evidence-based treatment strategy for pa-
tients with lumbar central stenosis and coexisting asymptomatic
FS. One reasonable strategy is to decompress the central
stenosis and coexisting FS simultaneously. If coexisting
asymptomatic FS is left intact during primary decompres-
sion surgery, it has the potential to develop into delayed-
onset symptomatic FS postoperatively and thus require
revision surgery, as spinal decompression surgery is re-
ported to accelerate spinal instability and decrease disc
height [6,15–17]. Foraminotomy using the interlaminar
approach [8] or less invasive microscopic foraminal decom-
pression [18] may be useful for treating coexisting
asymptomatic FS. For patients with spinal instability,
transforaminal lumbar interbody fusion (TLIF) is a possible
alternative [19]. However, TLIF or one-stage foraminal and
central decompression surgery requires a longer operation
time and is associated with more blood loss, which may
result in postoperative complications such as hematoma
and deep infection. Thus, the ideal treatment strategy is to
perform additional surgical intervention for coexisting as-
ymptomatic FS only in selected patients whose FS has a
higher potential risk to become symptomatic postopera-
tively if the FS is left intact in primary surgery. If spinal
surgeons are aware of these risk factors, excessive surgical
invasion can be avoided.

To date, little is known about delayed-onset symptomat-
ic FS after central decompression. How many patients present
with symptomatic FS after conversion? Can any preopera-
tive factors predict reoperations due to FS? The present study
was performed to address these two questions using a retro-
spective cohort study of 208 consecutive patients.

Materials and methods

This study was reviewed and approved by our institu-
tion’s ethics committee, and informed consent was obtained
from the patients.

Many terms are used for lumbar spinal canal stenosis. In
this study, central stenosis refers to the central canals of the
spinal column or lateral recess stenosis.

Patient selection

The present retrospective, single-center, cohort study en-
rolled 2,143 consecutive patients who underwent lumbar spine
surgery between January 2009 and June 2014 at our institu-
tion. Eligible patients were those who had undergone posterior
central decompression surgery, including lateral recess de-
compression, for lumbar canal stenosis without fusion; patients
fully examined by preoperative MRI; patients who had at least
a 2-year follow-up; and patients whose Japanese Orthopae-
dic Association (JOA) scores were available. The main
exclusion criteria of this study were fracture, neoplasm, in-
fection, synovial facet cyst, spondylolysis, destructive
spondyloarthropathy, symptomatic FS, disc herniation without
degenerative change of the lumbar spine, spinal fusion, and
a history of previous lumbar surgery. Patients with coexist-
ing FS whose radicular leg pain was not relieved after initial
central decompression surgery were also excluded, as there
is a possibility that these patients actually had symptomatic
FS that was misdiagnosed preoperatively, or they had under-
gone incomplete central decompression. Finally, 208 patients
were included in this cohort study (Fig. 1). The diagnosis of
FS was assessed on parasagittal T2-weighted MRI scans by

Context
Foraminal stenosis following central decompression is a
well-recognized source of persistent or new symptoms. The
authors explore this via a retrospective case series report.

Contribution
They found that 15% of patients with asymptomatic fo-
raminal stenosis became symptomatic following central
decompression and required further surgery as a result. Pre-
operative retrolisthesis at the level was a risk factor.

Implications
No patients without foraminal stenosis preoperatively re-
quired surgery at two years for its subsequent symptomatic
development. And 85% of those with foraminal stenosis
preoperatively did just fine. But based on their findings,
a small subgroup of patients—those with asymptomatic
preop foraminal stenosis and a retrolisthesis—might be con-
sidered candidates for prophylactic surgery. Needless to
say, specific studies looking at outcomes of such surger-
ies would need to be completed prior to jumping in.
Historically, prophylactic surgery in the spine has caused
more trouble than good.
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