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Abst rac t

Background and purpose: Lumbar discectomy with the
METRx X-Tube system and operating microscope is a modi-
fication of microendoscopic discectomy. The aim of this 
study was to describe this method and present the results of 
treatment of the first 13 patients.
Material and methods: Under general anaesthesia and fluo-
roscopic guidance, a guidewire was placed over the inferior
aspect of the superior lamina. A 2.5-3 cm midline skin inci-
sion was made, followed by paramedian lumbar fascia inci-
sion. Then, dilators were sequentially introduced (muscle-
splitting approach). Finally, a tubular retractor was fixed
directly over the interlaminar space. Further stages of the pro-
cedure were performed using an operating microscope and
standard microdiscectomy equipment. The first 13 consecu-
tive patients operated on using this method were analysed.
Twelve patients were operated on at one level and 1 at two
levels. Disc herniation was centro-lateral in 10 cases, lateral
in 2 and central (broad-based) in 2 patients.
Results: Regression of radicular pain was noted in all patients.
No postoperative complications were observed except for pro-
longation of wound healing in 2 patients. According to mo -
dified MacNab criteria, excellent late outcome was achieved
in 8 patients and good in 4 patients. There were no cases 
of recurrent radicular pain or need for surgical revision for
herniation recurrence. One patient was reoperated on because
of low back pain (implantation of an interspinous spacer).
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St reszczenie

Wstêp i cel pracy: Dyscektomia lêdŸwiowa przy u¿yciu sys-
temu METRx X-Tube i mikroskopu operacyjnego jest mody-
fikacj¹ mikrodyscektomii polegaj¹c¹ na wykorzystaniu 
rozwieracza miêdzymiêœniowego stosowanego wczeœniej
w me todzie mikroendoskopowej i zamianie podgl¹du endo-
skopowego na mikroskopowy. W pracy opisano powy¿sz¹
metodê i zaprezentowano wyniki leczenia pierwszych 13 cho-
rych.
Materia³ i metody: W znieczuleniu ogólnym i pod kontrol¹
fluoroskopii umieszczano metalow¹ prowadnicê tu¿ nad dol-
nym brzegiem ³uku górnego krêgu. Skórê nacinano na d³ugo-
œci 2,5–3 cm w linii œrodkowej, natomiast powiêŸ lêdŸwiow¹
paramedialnie. Nastêpnie wprowadzano kolejno rozszerzad³a
METRx X-Tube poprzez miêœnie przykrêgos³upowe (bez
podokostnowego odwarstwienia). Po uzyskaniu ostateczne-
go kana³u roboczego o œrednicy 2,4 cm, bezpoœrednio nad
przestrzeni¹ miêdzy³ukow¹ umieszczano cylindryczny roz-
wieracz. Dalsz¹ czêœæ zabiegu przeprowadzano w asyœcie
mikroskopu operacyjnego, narzêdziami stosowanymi
w mikrodyscektomii. U 12 chorych usuniêto wypadniêty
sekwestr z jednej przestrzeni, a u jednego na dwóch pozio-
mach. W 10 przypadkach przepuklina by³a centralno-bocz-
na, w 2 przypadkach centralna (szerokopodstawna), w kolej-
nych 2 przypadkach w zachy³ku bocznym.
Wyniki: U wszystkich chorych bezpoœrednio po operacji 
uzyskano ust¹pienie bólów korzeniowych. Nie stwierdzono
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Introduction

Microdiscectomy remains the gold standard in the
treatment of lumbar disc disease. Despite the fact that
this technique has relatively low invasiveness and proven
high efficacy, the development of neurosurgery over the
last several years points to further minimization of the
surgical approach [1]. Thus, a number of minimally
invasive surgical techniques are currently being used in
the treatment of lumbar disc disease. Endoscopic dis-
cectomy is one of them [2-4]. Another one is microen-
doscopic discectomy as described by Foley and Smith
[5,6]. This method uses standard instrumentation for
microdiscectomy while remaining a minimally invasive
technique owing to the narrow, ‘transdermal’ access
(without surgical dissection of successive layers) along
with an endoscopic visualization.

The METRx system (Medtronic, Sofamor Danek)
was initially used solely with endoscopic visualization
but subsequently it was adapted for the operating mic -
roscope. This adjustment arose from the limitations of
endoscopic visualization as well as neurosurgeons’ in -
clination toward use of the microscope [1,7,8]. While
the METRx system allows a view of the operative field
through tubular retractors of equal diameter through-
out, the METRx X-Tube system was enhanced with
a retractor that widens at its distal end. It provides
a wider view of the operative field (with minor skin inci-
sion preserved) that enables a more extensive spectrum
of surgery, e.g. spinal instrumentation [9].

The aim of the following study is to describe the
method and to present the outcome of the first 13 con-

secutive patients. On top of that, we wanted to stress the
differences between this technique and endoscopic dis-
cectomy described by Destandau [2,3] that was recent-
ly clinically evaluated by £ysoñ et al. [4].

Material and methods

A retrospective analysis of the first 13 consecutive
patients who underwent minimally invasive lumbar dis-
cectomy with the METRx X-Tube and operative micro-
scope for a lumbar disc disease between November 2005
and January 2006 was performed. At the same time, 
other patients in our department who suffered from lum-
bar disc herniation were operated on with classic micro -
discectomy owing to objective reasons. Nonetheless, the
qualification criteria in our cohort were analogous to
classic microdiscectomy patients. Patients with herniat-
ed lumbar discs qualified for surgery when they had 
presented either with radicular pain refractory to con-
servative treatment or with progressive neurological
deficits. Similarly to classic microdiscectomy patients
with lateral, centro-lateral and central (broad-based) disc
herniations were eligible.

Our cohort included 8 women and 5 men aged 18 to
50 years (mean, 34 ± 10). On admission, lumbosacral
pain was present in 10 patients, radicular pain in 13
(bilateral in 1 case), foot paresis in 2 and hypoaesthesia
in 5 patients. None of them had any sphincter distur-
bances.

Twelve patients had single level discectomy; 1 patient
had surgery at 2 levels. In 10 cases disc herniations were
centro-lateral, in 2 solely in the lateral recess; 2 patients

Conclusions: Microscopically assisted lumbar discectomy
using the METRx X-Tube system seems to be safe and effec-
tive. This method combines the advantages of modern 
mi nimally invasive techniques while avoiding the limitations
of endoscopy.

Key words: lumbar disc herniation, microdiscectomy, mini-
mally invasive spine surgery.

powik³añ pooperacyjnych z wyj¹tkiem przed³u¿onego goje-
nia rany pooperacyjnej u 2 chorych. W ocenie odleg³ej, zgod-
nie ze zmodyfikowanymi kryteriami MacNaba, wynik bar-
dzo dobry uzyskano u 8 i dobry u 4 pacjentów. Jeden pacjent
by³ ponownie operowany z powodu zespo³u przeci¹¿eniowe-
go – implantowano stabilizator miêdzywyrostkowy. U ¿adne-
go pacjenta nie zaobserwowano nawrotowych bólów korze-
niowych ani koniecznoœci ponownej operacji z powodu
nawrotowej przepukliny.
Wnioski: Dyscektomia lêdŸwiowa przy u¿yciu systemu
METRx X-Tube i mikroskopu operacyjnego wydaje siê sku-
teczn¹ i bezpieczn¹ metod¹ leczenia, ³¹cz¹c¹ zalety nowoczes -
nych minimalnie inwazyjnych technik operacyjnych, ale bez
ograniczeñ wynikaj¹cych z podgl¹du endoskopowego.

S³owa kluczowe: dyskopatia lêdŸwiowa, mikrodyscektomia,
minimalnie inwazyjna chirurgia krêgos³upa.

Minimally invasive lumbar discectomy
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had central (broad-based) herniation. In 10 cases level
L5/S1 and in 4 L4/5 were involved. 

Surgery was performed under general anaesthesia,
in the prone position. A proper level was initially iden-
tified under fluoroscopy with a guidewire (a K-wire)
placed over the junction between the lamina and inter-
vertebral joint process superior to the intervertebral
space. A 2.5-3 cm midline skin incision over the guide -
wire insertion site was subsequently made, follow ed by
a paramedian lumbar fascia incision. A guidewire was
then used to sequentially introduce dilatators through
the perispinal muscles under constant fluoroscopic 
guidance (without subperiosteal dissection). Upon
achievement of a working canal of 2.4 cm in diameter 
a tubular retractor was introduced directly over the inter-
 laminar space (Fig. 1). The ‘X-tube’ retractor used for
the procedure upon dilation has a higher distal diame-
ter in comparison to the proximal one and is equipped
with an independent light source. After that, adjacent
laminas’ edges and ligamentum flavum were visualized.
Further stages of the procedure were performed under

operating microscope control with standard microsurgi-
cal tools and bone rongeurs used for microdiscectomy.

Outcome was evaluated at discharge and in the long-
term from ambulatory charts and via a questionnaire
performed over the phone in October 2008. Eventual-
ly we managed to assemble reliable data for a long-term
outcome assessment in 12 patients. The follow-up pe -
riod varied from 20 to 22 months and averaged
21 months after surgery. Outcome was appraised based
on modified MacNab criteria (Table 1).

Results

Duration of the surgery typically varied from 0.5 to
2 hours (mean, 1.3). None of the cases required con-
version to a classic, open technique. Neither neurolo -
gical nor septic complications, and no postoperative liqu-
orrhoea were seen. Two patients suffered from prolonged
wound healing. It was attributable to unduly short skin
incision that resulted in excessive tension on wound
edges and secondary necrosis. Six patients were dis-
charged 1 day, 6 patients 2 days, and 1 patient 3 days
after the operation. In the early postoperative period
complete resolution of radicular pain in all 13 patients
was achieved. Foot paresis diminished in 1 patient and
hypoesthesia in 2 out of 5 patients.

Satisfactory long-term outcome has been achieved
in all 12 patients with available catamnestic data. A sin-
gle patient, whose data were not available, had no neu-
rological deficits prior to and after surgery and was dis-
charged home in a very good condition with no radicular
symptoms. During 20-22 months of follow-up we
noticed further decline of neurological deficits: foot pare-
sis subsided in both patients and hypoesthesia in 4 out
of 5 patients. According to modified MacNab criteria,
excellent outcome was achieved in 8 and good (occa-
sional lumbosacral pain) in the remaining 4 patients,
among whom 1 underwent subsequent surgery due 
to low back syndrome (DIAM interspinous spacer

Outcome Description No. of patients

Excellent Free of pain, no restriction of mobility, able to return to normal work and activities 8

Good Occasional non-radicular pain, relief of presenting symptoms, able to return to modified work 4

Fair Continued objective symptoms of root involvement, additional operative intervention needed 0
at the index level

Poor Continued objective symptoms of root involvement, additional operative intervention needed 0
at the index level, irrespective of repeat or length of postoperative follow-up

Table 1. Late outcome according to modified MacNab criteria

Fig. 1. (A) muscle-splitting approach is performed using a series of sequen-
tial dilators; (B) tubular retractor (‘X-tube’) is introduced and expanded at the
distal end (courtesy of Medtronic Poland Sp. z o.o., with permission)
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implanted). None of the patients presented with recur-
rent radicular pain. Similarly, none of them required
surgery for recurrent disc herniation (Table 1).

Discussion

The last decades have brought a rapid development
of minimally invasive techniques in spine surgery. The
inclination toward minimization of surgical interven-
tions in this field originates from both patients’ benefits
(minimal perioperative injury and postoperative pain)
and economic benefits (shorter hospitalization and
health-related work absenteeism). Foley and Smith
described microendoscopic discectomy (MED) in 1997
[5,6]. This surgical technique uses a system of dilata-
tors that enables a muscle-split approach to the inter-
laminar space with subsequent use of a tubular retractor
along with an endoscopic visualization. Further stages of
the procedure are performed under an endoscopic visu-
alization on the monitor with microsurgical tools similar
to those used for a standard microdiscectomy.

The ability to use microsurgical tools in one, rela-
tively wide working channel instead of using custom
designed instruments within a few narrow channels is
the main difference between microendoscopic and endo-
scopic technique. Consequently, the MED system, owing
to neurosurgeons’ preference for the microscope view
as well as the limitations of endoscopic visualization (i.e.
2D image and relatively long learning curve), led toward
the replacement of the endoscope with the microscope
[1,6,7]. Even though the microscopic visualization 
has its own limitation, with the visualization constrained
by the edges of the retractor, the 3D images facilitate
anato mical discernment and faster preparation [1].

The METRx system includes cylindrical retractors
of equal diameter throughout, while the X-Tube retrac-
tor widens toward its distal end. It enables a wider view
of the operative field while the skin incision remains
small. This modification also makes possible a wider
range of surgical procedures. On the other hand, addi-
tional retraction during longer procedures might result
in more pronounced muscle injury.

Theoretically, a muscle-split approach results in
a smaller degree of muscle denervation and, in compa -
rison to a classic approach, does not result in interspinous
and supraspinous ligaments’ traction that might impair
the stability of the spinal functional complex [8]. To our
best knowledge no prospective, randomized studies eva -
luating whether the muscle-splitting approach is less trau-

matic than a traditional subperiosteal approach have been
published so far. There are only a few reports that attempt
to objectively evaluate the degree of tissue injury and
inflammatory response following muscle-splitting and
traditional approaches. Sasaoka et al. analysed serum le -
vels of phosphocreatine kinase, C-reactive protein and
interleukin-6 and -10. Patients after microendoscopic
discectomy had a significantly lower level of interleukin-6
24 h after surgery when compared to patients after clas-
sic microdiscectomy. More pronounced differences were
present when the reference group comprised patients
after laminotomy [10]. Shin et al., on the other hand,
found lower levels of lactate dehydrogenase and phos-
phocreatine kinase (as markers of muscle injury) after
microendoscopic discectomy when compared to a clas-
sic microdiscectomy [11]. Clinical evaluations suggest
that the muscle-splitting approach reduces postoperative
pain and use of analgesic medications after surgery
[10,12]. The aforementioned studies involved the use
of tubular retractors with equal diameter throughout.
Lower levels of serum creatine kinase were reported after
spinal stabilization with the X-tube retractor when com-
pared to open surgery [9].

The idea of the muscle-splitting approach does not
pertain solely to simple discectomy. METRx system use
(with endoscopic or microscopic assist) has been
described in decompressive surgery in recurrent disc
herniation [13], the translaminar approach to herniat-
ed discs [14], far-lateral disc herniations [15,16] and
minimally invasive spinal instrumentations [17]. Bila-
 teral lumbar decompression in degenerative stenosis is
feasible as well, from a unilateral approach. In this par-
ticular case, invasiveness of the procedure is abridged
even more, for there is no intervention within the
perispinal muscles on the contralateral side [18]. Con-
versely, the METRx X-Tube system makes possible
spinal instrumentations. The majority of reports describe
its use for lumbar intervertebral stabilizations (PLIF,
TLIF) [19]. Its usefulness and safety is particularly
stressed in spinal stabilizations for selected cases
[20,21]. Case reports of X-tube use for syringomyelia,
tethered cord and spinal tumours also exist [22-24].

In our experience, the METRx X-Tube system
proved its usefulness, efficacy and convenience. There
was no need to convert the approach to the classic one
in any of the cases, despite the fact that these were our
first operations with the system. None of our patients
required reoperation caused by incomplete decompres-
sion or recurrent disc herniation. We encountered no
technical difficulties with removal of broad-based discs
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or intervertebral space penetration with curved instru-
ments. Prolonged wound healing with excessive scar-
ring was the single obstacle we came across. It resulted
from a skin incision that was too short and led to necro-
sis of the wound edges caused by retractor compression.
A very short skin incision, made for aesthetic reasons,
might thus give the opposite effects. To avoid these com-
plications, the skin incision should be slightly longer
than the retractor diameter.

In comparison, £ysoñ et al. reported that patients
operated on with the Destandau endoscopic approach
required conversion of the approach to the classic open
one in 41% of cases (31 out of 76). Moreover, among
the patients who underwent solely endoscopic discecto-
my, 11% (5 out of 45) had indications for early reope -
ration [4]. The authors stress that the endoscopic
approach ensures comparable outcome to a classic
microdiscectomy in a well-selected group of patients
with postero-lateral disc herniations. In their opinion,
endoscopic discectomy has other limitations as well,
namely: difficult anatomical orientation on approach to
the ligamentum flavum (resulting from a 2D image) or
difficult nerve root retraction when it is stretched on the
disc sequester since spatula movements require mani -
pulations of the entire endoscope. On top of that, inter-
vertebral space penetration is limited by the fact that only
straight tools are available. Still, the biggest problem
stems from the fact that this approach requires an entire-
ly new surgical technique; in particular, one has to fami -
liarize oneself with a variable quality two-dimensional
image on the monitor. The intricate and time-consum-
ing ‘learning curve’ in endoscopy has been pointed out
by others as well [4,25]. The METRx system with
microscopic visualization requires additional training 
in order to get acquainted with the new approach to 
the spine, but it pays back later on with the ability to use
this system in more advanced surgery [26].

In our experience the METRx X-Tube system does
not hold limitations similar to the endoscopic approach.
The ‘X-Tube’ retractor has a single working channel 
with a distal diameter wider than the proximal one,
which is opposite to the Destandau endoscope that nar-
rows distally. It ensures a relative ease of movements in
the operative field and enables the use of curved instru-
ments (Fig. 1B). Even with non-expandable retractors
one can efficiently remove loose, dorsally or caudally
migrating sequesters, central, broad-based or foraminal
discs, similar to classic microdiscectomy [7,12].

£ysoñ et al. discharged their patients 2 or 3 days after
surgery, while patients in our cohort were discharged

within 1 or 2 days after surgery. The skin incision
required in the endoscopic Destandau method varied
from 1.5 to 2 cm, while in our series it varied from 2.5
to 3 cm. One can conclude then that these results are
comparable; moreover, a ‘traditional’ microdiscectomy
gives similar results for these categories. As a rule, we
discharge patients after classic microdiscectomy within
24 hours after surgery. Currently, the outcome of
microdiscectomy is so good that it is very difficult to
improve it [1,12, 27 and Christopher Wolfl comment
for this article]. Microdiscectomy by itself qualifies as
minimally invasive surgery and does not carry the limi -
tations of the endoscopic approach.

The METRx X-Tube with microscopic visualization
technically does not differ significantly from microdis-
cectomy. The main difference lies in a muscle-splitting
rather than subperiosteal approach to the spine. In our
opinion the METRx X-Tube system’s practical advan-
tages include the possibility to use neurosurgical instru-
ments at hand (without the need to purchase a whole new
set). Furthermore, a relatively wide working channel and
similarities to the classic microdiscectomy make it fairly
easy to learn. Discectomy performed with the system
described above gives a good base for more advance
training in minimally invasive spinal surgery. With expe-
rience a muscle-splitting approach and tubular retrac-
tors might be used in far more advanced ope rations
[26,28]; they can also facilitate a ‘smooth’ conversion to
surgery with endoscopic visualization.

To sum up, our results do not support definitive con-
clusions due to the small number of patients. Nonethe-
less, in our opinion lumbar discectomy with the
METRx X-Tube system and operative microscope holds
significant advantages without the limitations charac-
teristic of the endoscopic technique.

Conclusions

The results presented above, due to the small num-
ber of patients, do not validate any definitive conclusions.
It seems, however, that lumbar discectomy with the
METRx X-Tube system and operative microscope holds
significant advantages without the limitations characte -
ristic of the endoscopic technique. These advantages
include: three-dimensional visualization, the ability to
use the instruments a neurosurgeon is familiar with, and
a wide range of use in lumbar disc disease and other
spinal pathologies within the minimally invasive
approach. 
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