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Abstract
Background Symptomatic lumbar spinal stenosis (LSS) is the
most common reason for lumbar surgery in the elderly. There
is growing evidence that decompressive surgery offers an ad-
vantage over non-surgical management for selected patients
with persistent severe symptoms. Based on treatment tradi-
tions, open laminectomy has been the gold standard surgical
treatment, but various other surgical and non-surgical treat-
ments for LSS are widely used in clinical practice.
Therefore, we conducted a survey study to capture potential
diversities in surgeons’ management of LSS in Norway.

Methods All spine surgeons in Norway were contacted by
e-mail and asked to answer a 20-item questionnaire by
using an Internet-based survey tool. We asked eight ques-
tions about the respondent (gender, surgical specialty,
workplace, experience, number of surgeries performed per
year, use of magnification devices) and 12 questions about
different aspects of the surgical treatment of LSS (indica-
tion for surgery and preoperative imaging, different surgi-
cal techniques, clinical outcome).
Results The questionnaire was answered by 51 spine surgeons
(47% response rate). The preferred surgical technique for LSS
in Norway is microdecompression via a unilateral approach
and crossover technique, followed by microdecompression
via a bilateral approach. Other techniques are not much used
in Norway.
Conclusions Most Norwegian spine surgeons use minimally
invasive decompression techniques in the surgical treatment
of LSS, and unilateral microsurgical decompression with
crossover decompression is the preferred technique. Where
evidence is lacking (e.g., fusion procedures), there is a larger
variation of opinions and preferred procedures among
Norwegian spine surgeons.

Keywords Spine surgery . Lumbar spinal stenosis . Surgical
management . Survey

Introduction

Symptomatic lumbar spinal stenosis (LSS) is the most
common reason for lumbar surgery in the elderly [5].
There is growing evidence that decompressive surgery
offers an advantage over non-surgical management for
selected patients with persistent severe symptoms [18].
Improvement in radiating pain, neurogenic claudication,
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functional status, and quality of life are common treat-
ment goals. Based on treatment traditions, open laminectomy
has been the gold standard surgical treatment. Recently, the
equivalence between microsurgical decompression and open
laminectomy has been demonstrated [12], but various other
surgical and non-surgical treatments for LSS are widely used
in clinical practice [3, 4, 12].

We conducted a survey study to capture potential diversi-
ties in surgeons’ management of LSS in Norway and all
Norwegian spine surgeons, both orthopedic surgeons and neu-
rosurgeons, were invited.

Methods

We identified all orthopedic surgeons and neurosurgeons
(n = 108) treating patients with LSS in 2015 via the
Norwegian Orthopedic Society, the Norwegian Neurosurgical

Society and the Norwegian Spine Society. All spine sur-
geons were contacted by e-mail and asked to answer a 20-
item questionnaire by using an Internet-based survey tool
(SelectSurvey.NETTM, version 4.131.000, ClassApps,
Kansas City, MO, USA). Those who did not respond
within 2 weeks were sent a reminder. We asked eight
questions about the respondent (gender, surgical specialty,
workplace, experience, number of surgeries performed per
year, use of magnification devices) and 12 questions
about different aspects of the surgical treatment of LSS
(indication for surgery and preoperative imaging, different
surgical techniques, clinical outcome).

Statistical analysis was performed by using IBM
Statistical Package for the Social Sciences (SPSS)
Statistics (version 21) and statistical significance level
was set to p < 0.05. All tests were two-sided. Normal
distribution was assessed with Q–Q plots. Data were
analyzed with Pearson’s Chi-square test.

Table 1 Characteristics of survey respondents

Characteristics Total (n = 51) Orthopedic surgeons
(n = 20)

Neurosurgeons
(n = 31)

p value

Gender Female 7 (14) 4 (20) 3 (10) 0.296

Male 44 (88) 16 (80) 28 (90)

Workplace University hospital 37 (73) 8 (40) 29 (94) 0.000
Municipal hospital 10 (20) 10 (50) 0 (0)

Private hospital 2 (4) 0 (0) 2 (6)

Other 2 (4) 2 (10) 0 (0)

Years of experience 0–5 years 8 (16) 2 (10) 6 (19) 0.219
5–10 years 15 (29) 4 (20) 11 (35)

More than 10 years 28 (55) 14 (70) 14 (45)

Spinal surgeries per year Less than 10 1 (2) 0 (0) 1 (3) 0.831
10–20 0 (0) 0 (0) 0 (0)

20–50 11 (22) 5 (25) 6 (19)

50–100 19 (37) 7 (35) 12 (39)

More than 100 20 (39) 8 (40) 12 (39)

LSS decompression surgeries (without fusion) per
year

Less than 10 2 (4) 0 (0) 2 (7) 0.146
10–20 7 (14) 2 (11) 5 (16)

20–50 22 (44) 8 (42) 14 (45)

50–100 10 (20) 7 (37) 3 (10)

More than 100 9 (18) 2 (11) 7 (23)

LSS fusion surgeries per year 0 9 (20) 0 (0) 0 (0) 0.000
1–10 14 (30) 1 (6) 21 (75)

10–20 10 (22) 5 (29) 5 (18)

20–50 11 (24) 9 (53) 2 (7)

50–100 2 (4) 2 (12) 0 (0)

More than 100 0 (0) 0 (0) 0 (0)

Preferred magnification device Surgical loupes 4 (9) 3 (18) 1 (3) 0.536
Surgical microscope 42 (89) 14 (82) 28 (93)

None 1 (2) 0 1 (3)

LSS Lumbar spinal stenosis
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Results

Surgeons’ characteristics

The questionnaire was answered by 51 spine surgeons (47%
response rate) of whom 31 were neurosurgeons and 20 ortho-
pedic surgeons. Two surgeons declined to answer the ques-
tionnaire and 55 did not respond to the inquiry at all. Among
the respondents, 55% had more than 10 years of working
experience within the field of spinal surgery, and 76% per-
formed more than 50 lumbar surgeries per year. Further,
82% performedmore than 20 non-instrumented decompression

surgeries for LSS per year, but only 28% performed more than
20 fusion surgeries per year. Only one surgeon did not use a
magnification device, 89% used a microscope, and 9% used
surgical loupes. There were more orthopedic spine surgeons
performing more than ten fusion surgeries for LSS (94 vs.
25%; p = 0.000) and more neurosurgeons working at university
hospitals (94 vs. 40%; p = 0.000). There were no significant
differences in respondent characteristics between orthopedic
and neurosurgical survey respondents regarding gender, years
of experience, surgeries performed per year, and preferred mag-
nification device. The respondents’ characteristics are presented
in Table 1.
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Indication for surgery and preoperative imaging

Only 11% of surgeons considered a conservative treat-
ment attempt as an absolute requirement before setting
the indication for surgery. Many surgeons considered
conservative treatment in patients with minor or moder-
ate symptoms (64%). In patients with minor or moder-
ate stenosis on imaging studies, but more severe clinical
presentation, 34% of surgeons recommended conserva-
tive treatment. All surgeons assessed preoperative imag-
ing themselves; however, various imaging evaluation
techniques for LSS were used and morphological assess-
ment was preferred to quantitative measures (Fig. 1).
The important factors influencing surgeons’ decision-
making are presented in Fig. 2.

Surgical techniques

As seen in Table 2, the preferred surgical technique for LSS in
Norway is microdecompression via a unilateral approach and
crossover technique, followed by microdecompression via a
bilateral approach. Hemilaminectomy, laminectomy,
laminarthrectomy, spinous process osteotomy, indirect de-
compression via interspinous process device, and endoscopic
decompression are surgical techniques that are not much used
in Norway. The surgeons also rated the perceived effective-
ness and the perceived complication risk with the various
techniques. The most popular operation techniques were also
the ones with highest perceived effectiveness. Thirty-seven
surgeons performed fusion surgeries for LSS, and their opin-
ions on indication for fusion surgery in patients with LSS are
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Table 2 Usage, perceived
effectiveness, and perceived
complication risk of various non-
instrumented surgical techniques
for LSS

Surgical technique Usage (%) Effectiveness (%) Complication risk (%)

Often Sometimes Effective Non-
effective

High Medium Low

Unilateral microdecompression
with crossover

82 18 95 0 0 4 96

Bilateral microdecompression 29 64 98 0 0 4 93

Hemilaminectomy 2 47 87 0 2 16 77

Open laminectomy 2 50 89 0 2 36 59

Laminarthrectomy 2 29 47 0 2 29 33

Spinous process osteotomy 5 30 2 53 0 7 49

Interspinous process device 2 2 14 14 2 20 20

Endoscopic decompression 2 2 15 2 0 15 20
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presented in Fig. 3. In total, 47% of the respondents performed
open fusion procedures. Among the respondents, 41% per-
formed mini-open procedures and 22% performed percutane-
ous techniques. The preferred fusion techniques are presented
in Fig. 4.

Clinical outcome

The surgeons’ answers about the estimated percentages of
successfully operated patients are presented in Fig. 5.
Figure 6 shows assumed predictors for negative outcome after
surgery for LSS.

Discussion

This survey reflects on many aspects of the current sur-
gical management of LSS in Norway. There were basi-
cally no differences between orthopedic and neurosurgi-
cal spine surgeons besides the facts that orthopedic spine
surgeons performed significantly more fusion procedures
and more neurosurgical spine surgeons are working at
university hospitals.

Norwegian spine surgeons seem to be quite stringent when
considering surgical treatment for LSS, and this is in concor-
dancewith results from randomized trials [7]. Most Norwegian
spine surgeons do require a conservative treatment attempt
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before considering surgery for LSS. For a surgeon, there are
several ways to assess preoperative imaging; both surface mea-
surements and morphology are evaluated. Norwegian spine
surgeons, like other European spine surgeons, are influenced
by the morphological appearance of the spinal canal on imag-
ing studies [15], but the severity of symptoms seems to be
slightly more important than imaging findings when consider-
ing surgical treatment [2, 10].

Both open and microsurgical techniques are used in
Norway, however unilateral crossover microdecompression
has become the preferred approach whereas open procedures
such as laminectomy are less used. Two smaller randomized
controlled trials [9, 17] and a large observational study [12]
have shown that in the treatment of LSS, microdecompression
is equivalent to open laminectomy. Lumbar instrumented fu-
sion surgery is usually considered when segmental instability
or spondylolisthesis are present in addition to LSS, whereas
degenerative disc disease and low back pain are not common
indications for fusion surgery in Norway [8]. Unlike in de-
compression procedures, there is a larger variation in the use
of different fusion procedures in Norway, with posterolateral
lumbar fusion and transforaminal lumbar interbody fusion be-
ing the most popular techniques. There is also larger variation
in the preferred approach when fusion is added to decompres-
sion, both open, mini-open, and percutaneous techniques are
used. Recently published research on the (un)necessity of
adding fusion to decompression in patients with LSS with or
without low-grade spondylolisthesis was not available at
the time point of our survey [6].

Surgical treatment with decompression of the neural ele-
ments within the spinal canal is considered to be a very effective
treatment modality for patients with LSS [18]; between 50 and
80% of surgically patients experience less pain and functional
improvement [13, 16]. However, there is a risk of deterioration

after surgical treatment and a recent study identified younger
age, smoking, comorbidity, and previous surgery as risk factors
for postoperative deterioration [11]. According to our survey, it
seems that Norwegian spine surgeons are aware of these risk
factors.

A similar survey on practice variations was conducted
among Dutch spine surgeons and the results showed a larger
variety in the treatment of LSS [14]. This may be due to the
evolving evidence in the last years as the Dutch survey was
performed 5 years earlier than our study.

Strengths and limitations

The study results have to be interpreted with caution, as only
47% of all Norwegian spinal surgeons answered the question-
naire. The survey response rate is similar to both the Dutch
LSS survey [14] and other Web-based surveys [1]. The fact
that there were more neurosurgeons working at university
hospitals is due to the fact that all Norwegian neurosurgical
departments are located at university hospitals, whereas ortho-
pedic departments can be found at both university and other
hospitals.

Conclusions

Most Norwegian spine surgeons use minimally invasive
decompression techniques in the surgical treatment of
LSS, and unilateral microsurgical decompression with
crossover decompression is the preferred technique.
Where evidence is lacking (e.g., fusion procedures) there
is a larger variation of opinions and preferred procedures
among Norwegian spine surgeons.
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