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Objective: Our study aimed to describe the Spino-Semilamina-Facet Sparing Technique for the surgical treatment of patients with isthmic
spondylolisthesis and to present our clinical results.

Materials and Methods: Forty-four patients who were treated with the above-mentioned technique between 2013 and 2015 were retrospectively
evaluated. We included patients with grade 1 isthmic listhesis on neutral lumbar X-rays, who usually had a dominant unilateral radicular pain,
but did not require discectomy via the approach side. The 12" month low back pain visual analogue scale (VAS) scores, leg pain VAS scores and
Oswestry Disability index (ODI) scores were analysed both preoperatively and postoperatively.

Results: The average age of the patients was 46.3 years. Significant improvements were observed in the patients’ radicular VAS scores at the
approached side 12 months after the surgery (p<0.0001). There were also statistically significant improvements in minor radicular complaints
when decompression was performed from the contralateral side compared to when it was done on the approached side (p<0.0001). Significant
improvements were observed when ODI and low back pain VAS scores were compared between the preoperative and postoperative periods
(p<0.0001, p<0.0001, respectively). To date, no additional intervention was applied to any patient.

Conclusion: The technique described in our study provides less invasive principles. The biggest advantages are that there is no need to perform

ABSTRACT

a total laminectomy and the clinical outcomes are favourable.
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INTRODUCTION

MATERIALS AND METHODS

Isthmic spondylolisthesis (IS) is one of the most common
spinal disorders. It may lead to significant disability, morbidity
and loss of the ability to work. The first treatment for IS
should always be a conservative medical treatment (medical
and physical therapies, injections and corsets), as it will be of
some benefit to many patients. However, patients will require
surgical treatment, particularly those with persistent back and/
or radicular pain after 6 months of conservative treatment
and those with progressive neurological deficits®?. The ideal
surgical treatment for IS is still controversial. A variety of
surgical procedures and approaches have been described,
with various grafts and implants used for fusion. Continued
efforts are being made to find the optimal surgical modality,
determined both radiologically and clinically. Here we present
a new surgical technique in IS surgery, namely the Spino-
Semilamina-Facet Sparing Technique, encompassing the most
widely accepted principles.

Study Design

This study was approved by Okan University Ethics Committee
(decision no: 56665618-204.01.07, date: 11.06.2020).

Forty-four patients who were treated with the described
technique between 2013 and 2015 were retrospectively
evaluated. We included patients who had a dominant unilateral
radicular pain, did not require bilateral discectomy or had
only chronic lower back pain with grade 1 isthmic listhesis as
determined by lumbar magnetic resonance images. The pars
defects were bilateral in all the patients, with 38 at the L5-
S1,one at the L3-4 and five at the L4-5 levels. In the surgical
treatment of the patients, interbody cage applications and
medial facetectomies were performed on the side of the
dominant radicular complaints. The patients who needed
discectomy via the medial facetectomy side were excluded in
the study. Hence, no patient underwent bilateral discectomy
at the level of the listhetic. Besides, there were patients
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who needed decompressions or discectomies at other levels.
The contralateral nerve roots in the listhetic segment were
decompressed with a contralateral view. In four patients who
did not have a similar leg pain or had no radicular pain with
chronic lower back pain, the side of the surgery was selected
according to the preference of the surgeon.

Clinical outcomes were evaluated by considering the
preoperative and postoperative 12" month lower back pain and
bilateral leg pain visual analogue scores (VAS). Preoperative
and postoperative 12" month Oswestry Disability Index (ODI)
scores of the patients were also evaluated.

Surgical Technique

We preferred to perform stabilisation at the start of the surgery
because of the opportunity for disc space distraction to benefit
the discectomy and to avoid the unexpected appearance
of neurological tissue in the surgical field at the screwing
stage. Subsequently, laminofacetectomy was performed, i.e.
decompression was initiated at the side where the interbody
cage was placed. The spinolaminar junction was broken along
the whole lamina by osteotome or cut with the high speed drill
on the medial side (Figure 1a). The pars defect was revealed.
Circulating fibrous tissue was opened and cleaned by monopolar
diathermy or blunt dissection (Figure 1b). Large bone graft
(laminofacet) was carefully removed with en-bloc resection.
(Figure 1c).A large part of the removed graft (usually facet) was
used as an autograft for interbody fusion (Figure 1d1).Autografts
can also be resected from large bones in appropriate sizes if the
graft is available (Figure 1d2, 3) or from other decompression
regions. Unilateral laminofacetectomy was followed by upper
root (L5 root for L5-S1 listhesis) decompression through the
foramen. (Figure 1le). The well-relaxed spinous process was
easily bent to the opposite side with a microdisc retractor and
the contralateral nerve roots was easily decompressed (Figure
le). Bone fragments (lamina) obtained from the large bone
graft were placed under the rod between the unstable segment
(Figure 1f). Bone fragments obtained from decompressions of
the other levels, if any, were placed around the screw heads
among the surfaces of the opposite side pars defect and on
the preserved interlaminar region at the opposite side (Figure
1g) for fusion purposes. Listhesis screws can provide reduction
at the listhetic vertebra according to the listhesis degree. After
distraction and reduction were achieved with the screws, a
large autograft (facet; Figure 1d1) obtained from the removed
laminofacet was placed in the curetted intervertebral disc
space.

Statistical Analysis

The analyses were performed using the SPSS software
(Statistical Package for the Social Sciences, Version 21.0, SSPS
Inc., Chicago, IL, USA). Continuous variables were expressed
as mean * standard deviation and categorical variables were
expressed as percentages. Analysis of normality was performed
with the Kolmogorov-Smirnov test. Differences in parametric
continuous variables for two groups were analysed using the
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Independent t-test. Non-parametric continous variables for

two groups were analysed using the Mann-Whitney U test.

Differences in two different time measures were analysed
by repeated measures of analysis of variance. Statistical
significance was tested for a level of alpha=0.05

RESULTS

The mean age was 46.3 years (24-68 years). There were 37
female and seven male patients. Mean follow-up period was
26.3 months (18-38 months). The mean Body Mass index was
29.8.

There were no major complications during the surgical
treatment, although two patients had a dural tear and one
patient had a superficial wound effusion that did not require
additional antibiotic therapy and intervention.

Figure 1. a) Black arrow shows pars defect. Spinolaminar junction
is seperated by osteotomy.

b) Appearance before the en-bloc extraction, after seperating
from bone junction sites. c¢) Extracted bone graft. Black arrow
shows spinolaminar line seperated with osteotomes. d) 1-The
main bone graft (facet) placed in front of the interbody TLIF.
2-Bone graft to be placed around the screw heads or interlami-
nar area before shredding to the pieces (it can be obtained from
laminofacet bone graft if the size of graft is available or from
other decompression regions). 3-Graft to be placed under the
rod (lamina). 4-Graft to be placed between the faces of the pars
defect at the opposite side. (it can be obtained from a laminofacet
bone graft if the size of graft is available or from other decom-
pression regions) e) After left laminofacetectomy and excision
of soft tissue, we found that the well-relaxed spinous process
is easily bended on the opposite side with a microdisc retractor.
Blue arrow: Right L5 root, white arrow: spi-
nosus processus, black  arrow: right S1 root
f) The placement of a bone graft (Figure 1d3) under the rod
between the screws that are placed to the instable segments. g)
White arrow: Autograft bone chips obtained from laminofacetec-
tomy (Figure 1d2) and from other decompressions can be applied
to the interlaminar area

TLIF: Transforaminal lumbar interbody fusion
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The mean preoperative lower back pain VAS score was
7.86%1.32, while the mean postoperative lower back pain
VAS score was 2.20+1.21. Thus, postoperative back pain was
significantly reduced compared with preoperative lower back
pain (p<0.0001; Table 1). Therefore, surgical treatment was
effective in reducing the lower back pain complaints of these
patients.

The mean preoperative and postoperative ODIs were
77%+8.93 and 23.27%6.42, respectively. Thus, the mean of the
postoperative scores was significantly lower than that of the
preoperative scores (p<0.0001; Table 1).

Significant improvements were seen in the leg pain VAS scores
on the side where the primary decompression was performed
(p<0.0001 in each group; Table 2). Additionally, significant
improvements were seen in the contralateral leg pain VAS
scores, although contralateral decompression was performed
(p<0.0001 in each group; Table 2). These results showed that
the contralateral decompression in IS was effective in terms of
pain control.

We also examined whether the improvement of the contralateral
and ipsilateral leg pain differed according to the location of
the defect and found no significant difference between the two
(Table 3).

We also compared the mean of the difference in lower back VAS
and ODI scores between the preoperative and postoperative
periods in term of the location of defect (Table 3).

Regarding lower back pain VAS scores, the mean preoperative-
postoperative difference in L4-5 + L3-4 and L5-S1 patients
was 6.16%2.13 and 5.57%£1.81, respectively. This difference was
not statistically significant (Table 3). Regarding ODI scores,
the mean preoperative-postoperative difference in L4-5 or
L3-4 and L5-S1 patients was 53.50£9.58 and 53.763%10.276,
respectively. This calculated difference was not statistically
significant (Table 3).

Considering these analyses, we can deduce that our technique
led to a significant improvement in both the lower back and
bilateral leg pain VAS scores and ODI scores independently
from the location of the defect.

No additional intervention or revision surgery was performed
to any patient till date. Fusion rates were assessed with lumbar
computed tomography (CT), and fusion was observed in 38
(86.3%) patients.

lllustrative Case 1

A 24-year-old male patient was admitted to our clinic with
bilateral leg pain (Dominant on the left side), which began
3 years ago, but became more severe in the last 8 weeks.

Table 1. The comparisons of visual analogue scale and Oswestry Disability index values betweeen the preoperative and

postoperative periods

Mean SD p
Preoperative right leg pain VAS score 5.54 3.15 <0.0001
Postoperative right leg pain VAS score 1.31 111 '
Preoperative left leg pain VAS score 4.45 2.88 <0.0001
Postoperative left leg pain VAS score 1.15 1.01 ’
Preoperative low back pain VAS score 7.86 1.32 <0.0001
Postoperative low back pain VAS score 2.20 1.21 ’
Preoperative ODI score 77.00 8.93
- <0.0001
Postoperative ODI score 23.27 6.42
VAS: Visual analogue scale, ODI: Oswestry disability index, SD: Standard deviation
Table 2. The comprasions of the legs pain according to the side of the surgery
Mean SD p
) Preoperative right leg pain VAS score 2.45 1.63
Side of surgery = Left . X <0.0001
Postoperative right leg pain VAS score 0.60 0.68
X Preoperative left leg pain VAS score 7.15 1.53
Side of surgery = Left 5 X <0.0001
Postoperative left leg pain VAS score 1.65 1.08
) . Preoperative right leg pain VAS score 8.12 1.07
Side of surgery = Right o X <0.0001
Postoperative right leg pain VAS score 191 1.06
) . Preoperative left leg pain VAS score 2.20 1.44
Side of surgery = Right - - <0.0001
Postoperative left leg pain VAS score 0.75 0.73

VAS: Visual analogue scale, ODI: Oswestry disability index, SD: Standard deviation
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Table 3. The comparisons of the improvement differences between preoperative and postoperative periods according to the

location of defect

Group statistics

Location of defect N Mean SD p
X . . L4-5 or L3-4 6 3.50 2.16
Difference between preoperative-postoperative contralateral leg NS
pain VAS score
L5-S1 38 3.44 291
L4-5 or L3-4 6 3.50 2.34
Difference between preoperative-postoperative ipsilateral leg NS
pain VAS
L5-S1 38 4.15 2.33
L4-5 or L3-4 6 6.16 2.13
Difference between preoperative-postoperative lowback pain NS
L5-S1 38 5.57 1.81
L4-5 or L3-4 6 53.50 9.58
Difference between preoperative-postoperative ODI score NS
L5-S1 38 53.76 10.27

VAS: Visual analogue scale, ODI: Oswestry disability index, SD: Standard deviation, NS: Not statistically significant, N: Number

Dorsiflexion weakness was present in the left foot of the patient
(4/5). The patient’s preoperative lower back pain VAS score was
9, right leg pain VAS score was 3, left leg pain VAS score was
9 and ODI score was 80%. L5-S1 bilateral pars interarticularis
defect and L4-5 and L5-S1 left paracentral disc herniation were
present on radiological examination. The patient was operated
upon according to the technique that we have described earlier
(Figure 1a,b, ¢, d, e, f, g). Postoperative early-stage CT is shown
in Figure 2 a, b, ¢, d, e and f. No complications occurred and

Figure 2. a) White arrow: Bone graft (lamina) placed under rod.
Black arrows: Hemovac drains.

b) White arrow: Bone grafts around the screw heads. Black arrow:
Bone grafts applied to the interlaminar region. c¢) White arrow:
Autograft placement between the faces of the pars defects at the
opposite side. d) White arrow: Large piece of autograft (facet) in
front of the cage at the disc space. Black arrows: the landmarks of
the TLIF cage e) White arrow: The route of bilateral decompres-
sion from the unilateral approach. f) Sagittal view in the postoper-
ative course. White arrow: Preserved L5 spinosus processus

TLIF: Transforaminal lumbar interbody fusion

the patient was discharged on the third postoperative day. The
patient’s postoperative 12" month lower back pain VAS score
was 2, right leg pain VAS score was O, left leg pain VAS score
was 0 and ODI score was 24%.

lllustrative Case 2

A 48-year-old female patient was admitted to our clinic with
bilateral leg pain dominant on the right side, and severe
lower back pain for the past 2 years. She had not benefited
from conservative treatments and had no motor weakness.
The patient’s preoperative lower back pain VAS score was 8,
right leg pain VAS score was 8, left leg pain VAS score was 4
and ODI score was 76%. L3-4 bilateral pars interarticularis
defect and L3-4 right paracentral foraminal disc herniation
were present on the radiological examination. The patient was
operated according to our technique and the postoperative CT
is shown in Figure 3. No complication occurred and the patient
was discharged on the third postoperative day. The patient’s

Figure 3. White arrow in the coronal section of L3-4 short segment
stabilised patient shows the lamina originated bone graft placed
under the rod; white arrow in the sagittal section shows the facet
orginated interbody graft. Axial section demonstrates that the sur-
gical treatment is performed with a one side laminofacet sparing

-
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postoperative 12" month lower back pain VAS score was 2,
right leg pain VAS score 1, left leg pain VAS score 1 and ODI
score 16%.

DISCUSSION

IS is a spinal disorder that can be seen in young and adult age
groups, often involving L5-S1 and L4-5 defects, affecting up to
8% of the general population®?, It is defined as the forward
slippage of a vertebra due to a defect in the pars interarticularis.
Medical,conservativeand physicaltherapymayberecommended
to patients with IS6, Surgical options range from simple
decompression to stabilisation with or without fusion®619,
Decompression alone is no longer recommended®*12,

Many authors have developed many surgical techniques to
treat IS by providing stability via fusion. These surgical options
include posterolateral intertransverse process fusion; Buck
direct repair, facet joint screws; and transforaminal lumbar
interbody fusion (TLIF),anterior Lumbar Interbody Fusion (ALIF)
and posterior lumbar interbody fusion (PLIF) applications with
or without combined anterior and posterior fusion®>”, Fusion
surgery with decompression has become the primary treatment
because patients undergoing fusion surgery can be controlled
for pain by stabilising the unstable segments. When we looked
at the outcomes of the patients who underwent fusion surgery,
the preoperative lower back pain VAS and ODI scores of the
patients showed a significant improvement in the postoperative
period.

Until now, various surgical approaches and different
comparisons have been reported in many articles. The width of
the fusion area is important in fusion surgery®. Posterolateral
fusion is very common in transpedicular fixation. Interbody
fusion in IS surgery is usually meaningful for success in
fusion, but fusion between the laminae will expand the field
of fusion and serve the main purpose of this surgery®®9, This
protected interlaminar space can be used for posterior fusion
because of the bone grafts. Mobile or semi-mobile lamina is
not necessarily involved in the stabilisation effort, but will
increase the chances of success. Previously, laminoplasty had
been applied to IS, and Kotil?® reported the 5-year follow-up
outcomes and stated that the results were excellent. However,
it is also possible to protect the lamina without its removal and
without performing laminoplasty. We can protect one side of
the lamina with unilateral laminofacetectomy. The bone graft
repair was first described by Kimura in 1968, To date, direct
repair-related studies and their positive outcomes and the
follow-up outcomes have been published?*24. In the practice of
spinal fusion surgery in IS, the procedure using the bone graft
that is placed into the pars defect was not preferred frequently,
but it would be logical to use it to expand the field of the fusion
area.

Posterolateral fusion is still the most commonly used fusion
strategies in instabilities. Some publications show that there
is no significant difference between posterolateral fusion and

interbody fusion, a large number of authors have indicated
that posterolateral and interbody fusions give excellent results
when used together®>29, We tried to achieve a posterolateral
fusion with a single bone graft placed under the rod between
the unstable segments. Placing a single piece of bone graft
under the rod also prevents the graft from being lost in the
paravertebral muscles.

There are numerous articles about the use of interbody grafts.
Allografts cannot provide enough support to be used as
interbody grafts, whereas high fusion rates have been reported
for autografts. Even 100% fusion rates were reported in certain
studies that used cages combined with iliac wing and/or
spinous process autografts?’2%, The use of the interbody cage
also increases the fusion success. It is shown that the interbody
cage with autogenous bone grafting and pedicle screw fixation
are more useful in adult spondylolisthesis for improving the
fusion rate and preventing long-term instabilities, compared
with the simple cage alone with pedicle screw fixation®9.
The iliac wing is frequently used as an autograft, but this
increases both patient morbidity and the source of pain and
infection. It often requires an additional incision®3%, Positive
radiological and clinical outcomes were reported in a study in
which a single piece of spinolaminar process was used as an
autograft®?. We used the large piece of the inferior articular
face of the facet joint as an interbody graft, which is already
separated from the large bone graft (Laminofacet). We partially
performed decortication and prepared it as one tricortical large
piece of autograft.

Decompression plays an important role in IS surgery and
neurosurgery. Decompression is frequently performed in
spinal disorders using minimally invasive techniques and
less bone removal. The aim of minimally invasive spinal
surgery is to achieve the same purposes as the other open
surgical techniques via a less traumatic approach®®. Bilateral
decompression from one side is one of the commonly used
minimally invasive techniques. To date, numerous articles
about bilateral decompression from one side have been
written®>37), Additionally, it has been described that these
approaches achieved very important clinical outcomes for
the contralateral side symptoms®®39, Bilateral decompression
via the unilateral approach was not defined in IS surgery to
date. After a one-sided laminofacetectomy, the preserved
spinolaminar bone, which is already easy to mobilise, is partly
tilted, and the patient is partially rotated to the opposite side
and microscopical decompression can be achieved for the
contraletaral side (flavectomy + foraminotomy). Up to four
nerve roots can be decompressed with such a minimal approach
(i.e. L5, S1 bilateral nerve roots for L5-S1 listhesis). Indeed, we
found a significant improvement in postoperative ipsilateral
and contralateral leg pains. Ipsilateral and contralateral leg
pains were also compared according to the side where the
decompression was applied and significant improvements
were seen. On the other hand, according to the analysis of
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the location, a significant improvement was observed in the
ipsilateral and contralateral leg pain. In other words, even if
the location changes, contralateral decompression can provide
significant improvement in these patients.

Decompression is provided without removing or cutting
the posterior tension band in this surgery. This also helps in
suturing the fascia tightly at the mid-line, in the closure phase
at the end of the surgery. This also ensures that no dead space
is left in the surgical area that can give rise to infections and
subcutaneous collections“?). Preserving the posterior tension
band and not applying total laminectomy as a less invasive
approach decreases the dead space and complications in
the surgical field*Y. No epidural hematoma, subcutaneous
collection, sub-fascial collection or infection was seen in our
patients.

We applied the interbody cage, which is almost always
recommended to be performed in IS surgeries. After the
facetectomy on one side, it was possible to apply the TLIF cage
in the interbody space and enlarge the fusion area, in order to
maintain the foraminal distraction and disc height“?. Although
there were no significant differences between the TLIF and PLIF
in terms of surgical outcomes in the literature, recommending
the use of TLIF is more intense®**%). We also used Banana TLIF
for bilateral and anterior support from one side. Providing
anterior support further increases the chance of fusion®04647),
Beside these, we avoided additional cost (avoiding allograft
use) by using autografts. We did not perform any extra incision
to the patient for autograft. Extra incision for autograft also
increases the duration of hospital stay and treatment cost®8#9,
Consequently, we did not apply a revision surgery to any of
the patients that we operated using this technique. Significant
improvement in lower back pain VAS, leg VAS and ODI scores
were observed in all the patients.

Study Limitations

This study has some limitations. The follow-up period was short.
In addition, no comparison was made with patients operated
using the standard surgical techniques. Besides this, variables
such as comorbidity and risk factors in the sample group of
these patients were not included in the study.

CONCLUSION

With this surgical technique, it is possible to perform bilateral
decompression from one side and to maintain the interlaminar
space in order to keep the fusion area wider, to preserve the
posterior tension band, and to perform interbody fusion
with a one-piece large autograft obtained from a one-sided
facetectomy. Hence, we believe our technique can be described
as the spino-semilamina-facet sparing approach in IS.
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