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Tandem Microscopic Slalom Technique:
The Use of 2 Microscopes Simultaneously
Performing Unilateral Laminotomy
for Bilateral Decompression in Multilevel
Lumbar Spinal Stenosis
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Abstract

Study Design: Technical note, retrospective case series.

Objective: Lumbar stenosis can be effectively treated using tubular unilateral laminotomy for bilateral decompression (ULBD).
For multilevel stenosis, a multilevel ULBD through separate, alternating crossover approaches has been described as the “slalom
technique.” To increase efficacy, we introduced this approach with 2 microscopes simultaneously.

Methods: We collected data on 13 patients, with multilevel lumbar stenosis, operated at our institution between 2015 and 2016
by the aforementioned technique. We assessed surgical time (ST), estimated blood loss (EBL), complications, and revision sur-
geries. Furthermore, we provide a stepwise instruction for performing the tandem microscopic slalom technique in a safe and
efficient manner.

Results: The mean age of the patients was 68 + 8 years. The ST per level was 68 + 19 minutes with an EBL per level of 39 +
30 mL. We had no intraoperative complications and none of our patients required a revision surgery during a mean follow-up of
12 months.

Conclusions: We have shown that this technique is feasible and can be performed safely for multisegmental lumbar spinal
stenosis with minimal tissue trauma and low EBL. Furthermore, randomized controlled studies with a larger sample size may be
necessary to drive any final conclusions.

Keywords
minimally invasive decompression, unilateral laminotomy for bilateral decompression (ULBD), laminectomy, laminotomy, tubular
decompression, slalom technique, lumbar stenosis, spinal stenosis

Introduction

Lumbar spinal stenosis (LSS) is a large public health concern

due to its high prevalence and economic burden.1 It is the most

common indication for spine surgery in patients older than

65 years.2,3 Traditionally, total laminectomy has been consid-

ered the gold standard treatment for symptomatic LSS refrac-

tory to conservative management, allowing for surgical

decompression of the spinal canal.4-6 However, the conven-

tional laminectomy technique has several drawbacks. Open
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total laminectomy is associated with complications such as

extensive tissue trauma, infection, increased intraoperative

blood loss and postoperative instability7 associated with high

reoperation and secondary fusion rates.8 Less invasive alterna-

tives to laminectomy have been developed over the past few

decades.9 In particular, unilateral and bilateral laminotomy

have gained popularity as microsurgical decompression tech-

niques for LSS.6 The unilateral laminotomy for bilateral

decompression (ULBD) has been reported as safe and effective

while minimizing tissue damage and iatrogenic injuries.4,10-15

Mayer et al16 introduced the bilateral multisegmental micro-

surgical decompression through separate, alternating unilateral

crossover approaches. This so-called “slalom” technique

reduced the high tissue trauma that occurs with multisegmental

open decompression, thereby preserving the microsurgical

advantages of unilateral over-the-top decompression over mul-

tiple levels.16

More recently, we modified the slalom technique by having

2 surgeons operate with 2 microscopes or 1 microscope and

contralateral loupe magnification simultaneously.

The aim of the present article was to provide a technical

description simultaneous multilevel decompression with two

microscopes. Furthermore, we are reporting about our first clin-

ical experiences in using the 2-microscope slalom technique.

Materials and Methods

Retrospective Case Series

We performed a retrospective analysis of patients who under-

went microsurgical multilevel decompression of symptomatic

LSS at our institution from January 2016 to December 2016.

Data was collected using the patients’ digital health records,

including demographics, treatment details, and outcomes of the

patients. Specifically, we assessed surgical time (ST) per oper-

ated level, estimated blood loss (EBL) per level, intra- and

postoperative complications as well as clinical outcomes over

a follow-up period of 12 months. Clinical outcomes were deter-

mined by pre- and postoperative visual analogue scale (VAS)

and Oswestry Disability Index (ODI).

All included patients (n ¼ 13) suffered from radiographic

and clinically symptomatic multilevel LSS without segmental

instability as determined by preoperative flexion and extension

X-rays. Surgery was indicated after the symptoms did not

respond to conservative treatment, including pain medication

and physical therapy for more than 3 months. All procedures

were performed by the same attending neurosurgeon who is the

senior author of this article, along with 2 spine fellows. Statis-

tical significance between the pre- and postoperative clinical

parameters was evaluated using the Student’s t test or Mann-

Whitney U test, respectively.

Surgical Technique

The patient is placed in prone position under general anesthe-

sia. Lateral fluoroscopy is used to mark the localization for the

skin incision. Both surgeons set the incisions consistent with

the pattern described as the “slalom technique” by Mayer et al

(Figure 1).16 It is critical to perform the dilatation for the tube

placement simultaneously to avoid losing accuracy due to

excessive retraction of the skin marks (Figure 2).

The detailed 10-step minimally invasive surgery (MIS)

technique for ULBD was previously described by our group.17

The bilateral decompression through a unilateral tubular

approach is begun with placing a tube over the inferior edge

of the medial ipsilateral lamina using sequential dilation. At

this point, it is critical to perform incisions and dilation on both

sides at the same time in order to avoid excessive skin retrac-

tion leading to inaccuracy of the skin marks.

Afterward, soft tissue is removed and the inferior edge of the

lamina as well as the base of the spinous process is identified.

Figure 1. Postoperative image showing healed scars from alternating
incisions after lumbar decompression using the “slalom” technique.

Figure 2. Intraoperative lateral X-ray showing simultaneous serial
dilatation for both sides to avoid losing accuracy of the skin marks due
to excessive retraction
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To perform the ipsilateral laminotomy, the medial portion of

the lamina is drilled to access the medial yellow ligament and

bone removal is accomplished. During this step, there may not

be enough space for a second microscope in some cases. To

overcome this limitation, one surgeon starts the ipsilateral

decompression with loops until the second surgeon angles the

tube to decompress the contralateral side. After completion of

this step, the tube is angled medially toward the midline

(Figure 3). As the contralateral decompression requires a more

lateral positioning of the microscope, it allows the surgeon to

introduce the second contralateral microscope (Figure 3). After

introduction of both microscopes, 2 surgeons simultaneously

carry out the subsequent steps (Figure 4). Contralateral and

undercut drilling of the bone “behind” the contralateral yellow

ligament is performed as well as the following removal of the

contralateral yellow ligament.17 The contralateral traversing

nerve is identified, followed inferiorly, and can be decom-

pressed if necessary. The goal is the performance of a complete

flavectomy all the way from the caudal pedicle to the cranial

insertion of the yellow ligament. After completion, the tube and

table are tilted back, the ipsilateral drilling and removal of the

yellow ligament is completed. The laminotomy procedure,

including over-the-top decompression of the contralateral side,

is performed through 18-mm tubes.

Results

The mean age of patients at the time of surgery was 68 +
8 years. Thirteen patients, including 10 males (77%) and

3 females (23%) with a mean body mass index of 30 +7 kg/m2,

underwent a lumbar decompression using the slalom technique.

Demographic details are shown in Table 1. Tubular ULBD was

performed on 35 spinal levels in 13 patients between L1 and

L5. On average, 3 + 1 levels were treated per patient. The ST

Figure 3. Schematic drawing of tubular decompression using the tandem microscopic slalom technique. (Left) Tubular trajectory for ipsilateral
decompression offering suboptimal conditions for the use of 2 microscopes simultaneously. (Middle) For contralateral decompression, tubulars
retractor are angled approximately by 3 cm from position A to B. (Right): After angling the tubes toward the contralateral side, both
microscopes can be used, allowing 2 surgeons to work simultaneously.

Figure 4. Intraoperative setup with 2 surgeons working simultane-
ously with 2 microscopes, performing the tandem microscopic slalom
technique for multilevel lumbar stenosis.
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per level was 68 + 9 minutes, and EBL per level averaged 39

+ 30 mL. We experienced 1 cerebrospinal fluid leak (8%). The

hospitalization time averaged 2 + 1 days. From preoperatively

to the 12 months follow-up patients showed significant

improvement in VAS and ODI (P < .05) (Table 2). On

flexion-extension radiography, none of the patients showed

signs of segmental instability in the index levels. None of the

patients required a revision or secondary fusion surgery during

the 12-month follow-up period.

Discussion

Our initial experience with the 2-microscope slalom technique

indicates that this technique is a feasible alternative for multi-

level LSS. Performing the slalom technique provides all the

benefits of an MIS approach in terms of reduced tissue damage

and less risk of postoperative instability.8,18-20 Apart from the

general benefits of MIS surgery in terms of minimized tissue

trauma, the slalom technique balances tissue trauma by alter-

nating the approach side.16

In the conventional unilateral MIS treatment of multisegmen-

tal stenosis, the aggregate of multiple same-sided interlaminar

exposures may lead to an extensive unilateral muscle trauma

and possible iatrogenic destabilization. With the described sla-

lom technique tissue trauma and bone/ligamentous removal is

spread over a wider bilateral area and may therefore result in

less overall damage.

As described by Shamji et al,21 minimally invasive spinal

procedures are known to be a safe and effective treatment

especially in the elderly population. Given the mean age of our

patients, this information matches with the findings of our case

series. Not only is collateral trauma reduced, but also surgery

times, which may lead to faster recovery. Obese and over-

weight patients may benefit from the above-described tech-

nique as the average body mass index of our patients is

considered as obese. Overall complication rates among spinal

surgery are typically significantly higher in obese patients,

mostly due to wound-related issues (ie, infection or persistent

wound drainage) and minimally invasive noninstrumented sur-

gery is known to minimize postoperative infection rates.22 This

is particularly applicable when tissue damage and blood loss

are kept low and surgery time is reduced to a minimum.23,24

In our study, we attempted to enhance the efficiency of the

slalom technique by introducing the simultaneous use of 2

microscopes, or 1 microscope and a second surgeon performing

the initial approach with loupe magnification. As shown in

Table 3, the outcomes of our first 2-microscope slalom sur-

geries reveal results comparable to the current literature.

Limitations and Advantages

Since these results represent the first experience with a new tech-

nique, the operating room times are longer than one may expect if

simultaneous procedures are performed. The surgical time is

likely to decrease with an increasing learning curve.30 The goal

of the present article was therefore to provide a technical note with

Table 1. Demographic Patient Data (Mean and Standard Deviation)

Demographic Data

No. of patients 13
Age, years, mean + SD 68 + 8
Gender, n

Female 3
Male 10

Body mass index, kg/m2, mean + SD 30 + 7
Operated levels, n 3 + 1

Table 2. Outcome Parameters (Mean and Standard Deviation).

Results

Operated levels, n 35
Operated levels per patient, mean + SD 3 + 1
Surgical time per level, minutes, mean + SD 68 + 19
Estimated blood loss, mL, mean + SD 39 + 30
Length of hospitalization, days, mean + SD 2 + 1
VAS score, mean + SD

Preoperative 6 + 2
Follow-up 2 + 3
Improvement 4*

ODI, mean + SD
Preoperative 47 + 16
Postoperative 23 + 16
Improvement 24*

Abbreviations: VAS, visual analogue scale; ODI, Oswestry Disability Index.
*P < .05.

Table 3. Comparative Summary of Outcomes in Similar Studies.

Authors Year Technique

ST/
Level
(min)

EBL/
Level
(mL)

VAS
Improvement

Arai et al25 2014 MIS ULBD 108 67.9 4
MIS MILD 118 73.7 2

Liu et al26 2013 Open 43.5 59.5 4
MIS 48.9 40.9 5

Celik et al7 2010 Open 53.5 113.5 4
MIS 41.5 89 5

Rajasekaran
et al12

2013 Open 37.6 40 2
Split

laminectomy
35.6 49 3

Palmer et al27 2012 MIS 55 37 3
Musluman

et al28
2012 MIS N/A 118.7 2

Watanabe
et al29

2011 Open 59 39 N/A
Split

laminectomy
49 31 N/A

Current study MIS ULBD 68 39 4

Abbreviations: ST, surgical time; EBL, estimated blood loss; VAS, visual analo-
gue scale; MIS, minimally invasive surgery; ULBD, unilateral laminotomy for
bilateral decompression; MILD, muscle-preserving interlaminar decompres-
sion; N/A, not applicable.
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the nuances necessary to perform spinal decompression with 2

microscopes rather than to proof that this technique is superior to

single-microscope, single surgeon procedures.

The variability in the length of stay can be explained by the

fact that some of our elderly patients with significant comor-

bidities were observed for several days following the operation.

Our technique seems to lead to favorable outcomes especially

in terms of blood loss.

An advantage of this approach is that it facilitates the teaching

and training of surgeons in MIS. The resident/fellow can start

with the exposure while the attending surgeon is completing the

adjacent level. The attending surgeon can observe the procedure

on the screen of the trainee’s screen and take over at critical

portions of the surgery. This can reduce the surgical time

required for a procedure performed by a surgeon-in-training.

However, we only recommend this technique for teaching

senior residents or postgraduate fellows who already possess a

certain amount of surgical experience. An obvious limitation and

challenge of this technique is the increased need for resources.

The tandem microscope slalom technique requires an increased

amount of resources such as a second microscope, a second set

of surgical equipment and a second surgeon. Therefore, this

technique is only justifiable if a second microscope and addi-

tional equipment are readily available and a surgical trainee at a

senior level is participating in the procedure. Additional operat-

ing room staff, other than a second surgeon was not required in

the above-described case series. The acquisition of an additional

microscope solely for this technique would likely not be cost-

efficient. However, if a second microscope is readily available,

the additional costs only involve a second set of surgical instru-

ments and an additional sterile drape for the second microscope.

Further studies with a larger sample size will be necessary to

demonstrate whether this technique is superior to conventional

single-microscope ULBD.

Conclusion

The presented data summarizes our first experience with the

simultaneous use of 2 microscopes for MIS slalom decompres-

sion for lumbar spinal stenosis. We have shown that it is fea-

sible and can be performed safely for multisegmental lumbar

spinal stenosis with minimal tissue trauma and low EBL. To

derive final conclusions, a longer follow-up and a comparative

randomized study will be necessary to demonstrate if this tech-

nique is superior to conventional ULBD.
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