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Abstract 
An aggressive separation and prolonged overstretching of the paraspinal mus-
cles in the posterior midline approach during lumbar non fusion dynamic 
stabilization in cases of spondylolisthesis resulting from pars interarticularis 
fracture may result in postoperative flat back deformity and intractable 
chronic pain. It is hypothesized that utilizing Wiltse paraspinal inter-muscular 
approach for this purpose may result in reduction of operative time, protec-
tion of integrity, vascularity, nerve supply and strength of paraspinal muscles, 
shortening of hospitalization and minimizing development of chronic post-
operative back pain. So, I have performed this prospective descriptive study 
that involved 24 patients having single level lumbar instability at L4-5 or 
L5-S1 levels. All patients were operated upon using Wiltse minimal access 
posterolateral surgical technique for non-fusion dynamic stabilization. The 
final results revealed that males were 66%, females were 33% and ages were 42 
± 6 years. Trauma was reported in 12%. Low back pain and tenderness were 
reported in 100% and root affection reported in 25%. Plain X-ray and MRI 
were done in 100% and C.T. was done in 8% of cases. Level L4-5 was affected 
in 17% while level L5-S1 was affected in 83%. Anterolisthesis “grades 0” was 
found in 8%, grades 1 in 88% and retrolisthesis in 4% of cases. Operative time 
was 1 hour ± 10 min., blood loss was 60 ± 20 ml., patients ambulation was af-
ter 6 - 8 hours, hospital stay was 12 - 24 hours. None of cases were compli-
cated with infection, screw loosening, or fixation system break. Back pain 
VAS diminished from 7 preoperative to 5 in 2nd day, then became 4 by 1 week, 
3 by 1 month and 0 by 6 months. It was concluded that utilizing Wiltse ap-
proach for posterolateral lumbar stabilization minimizes tissue damage and 
improves the speed of recovery and outcome. 
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1. Introduction 

The traditional posterior midline approach to the lumbar spine requires com-
plete separation of the paraspinal muscles from their attachment points on 
spinous processes and lamina. This extensive muscle stripping could easily dam-
age the posteromedial branches of the spinal nerves and the descending post-
erior lumbar artery branches. Also, the prolonged overstretching of the paraspi-
nal muscles by the self-retaining retractors to expose the location of entry points 
for insertion of pedicle screws could result in atrophy and ischemic necrosis of 
these muscles. Indeed, such damage when accompanied with postoperative scar 
tissue formation may result in postoperative flat back deformity and intractable 
chronic pain [1]. For avoiding such complications, Wiltse approach was devel-
oped. In 1968, Wiltse proposed postero-lateral paraspinal intramuscular ap-
proach to the lumbar spine to perform discectomy for far lateral disc herniation 
without interruption of healthy intact midline structures. In his original report 
on his approach, Wiltse described splitting sacrospinalis about two-finger 
breadths lateral to the midline. He noted that the muscle fibers do not split 
cleanly since at this level they run in various directions [2]. Later on, he modified 
his approach to sacrospinalis-splitting using blunt dissection through cleavage 
plane in the natural gap between multifidus and longissimus paraspinal muscles 
(Figure 1) which is about 4 cm lateral to the midline at the avascular interface to 
markedly reduce muscle tissue damage [4] [5].  

The advantages of this approach are; minimal tissue trauma [6], significant 
reduction of intraoperative muscle retraction [7], marked reduction of operative 
time, protection of integrity, vascularity, nerve supply and strength of paraspinal 
muscles, shortening of hospitalization and minimizing development of chronic 
postoperative back pain [8]. There are two disadvantages of this approach. First 
is creation of small operating space which could be compensated by magnifica- 

 

 
Figure 1. An illustration showing the modified Wiltse muscle-sparing approach through 
the plane between the multifidus and longissimus muscles [3]. 

https://doi.org/10.4236/ojmn.2018.81008


H. M. Behairy 
 

 

DOI: 10.4236/ojmn.2018.81008 103 Open Journal of Modern Neurosurgery 
 

tion through wearing loop or better by using the operative microscope. The 
second is that the surrounding anatomic landmarks are less obvious than those 
in the traditional approach. So, the transverse process could be mistaken for the 
facet process, thus damaging smaller blood vessels and increasing bleeding. Pre-
vention of that depends on clear intraoperative imaging and the experience of 
the surgeon.  

In recent years, percutaneous non fusion dynamic fixation technique for 
management of spondylolisthesis resulting from pars interarticularis fracture 
was known to have better effects in preserving paraspinal muscles than tradi-
tional midline approach with aggressive muscle separation. However, compared 
to Wiltse approach, percutaneous techniques are associated with higher doses of 
radiation exposure without better therapeutic outcomes [8].  

In comparison with fusion surgery, nonfusion dynamic stabilization is more 
advantageous; being simpler, safe procedure “especially in elderly patients”, re-
duces or prevents facet joint degeneration and improves clinical outcome [9]. 

Based on the fore mentioned literature, I performed this study to evaluate the 
possible replacement of the mostly used muscle destructive midline approach for 
lumbar stabilization by the less invasive muscle preserving Wiltse approach that 
was primarily designed for far lateral discectomy aiming to provide an effective 
management beyond the conservative treatment that often fail in such almost 
progressive lumbar instability.  

2. Patients and Methods 

This is a prospective descriptive study, performed over 2 years “between Sep-
tember 2015 and September 2017” on 24 patients admitted and managed in 
Al-Azhar university hospitals, Cairo, Egypt. Patients included in the study are 
those with single level L4-5 or L5-S1 instability “spondylolysis, spondylolisthesis 
or retrolisthesis” due to bilateral fractured bars inter-articularis (grades 0, 1 or 2) 
of any age and sex with or without history of trauma were provided no true big 
disc prolapse or primary lumbar canal stenosis. Patients excluded from the study 
were those with multiple levels or single level 3rd degree spondylolisthesis and 
those with true big disc prolapse indicated for discectomy or primary lumbar 
canal stenosis indicated for decompression. All patients had symptoms of lum-
bar instability in the form of low back pain increases on sitting and standing and 
radiates to one or both lower limbs with neurogenic claudication pain in some of 
them resulting from lumbar canal stenosis secondary to instability. Plain x-ray 
was done for all patients and revealed bars inter-articularis fracture (spondyloly-
sis) with or without upper vertebral body displacement according to degree of 
listhesis. MRI T1 and T2, sagittal and axial views revealed the detailed anatomy 
and pathology of the disc and spinal canal. An informed consent was signed by 
all participant patients. Wiltse posterolateral surgical technique was used for all 
patients to perform minimal access non fusion dynamic fixation using transpe-
dicular screws and rods without muscle or muscular vascularity destruction with 
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preservation of facet joint and capsule and without opening the spinal canal.  
Surgical steps (Table 1); General anesthesia, prone position, radiographic 

marking of the pedicles, two longitudinal short skin incisions, one on each side 3 
cms long and 3 - 4 cms away from the midline. The lumbar fascia and muscle 
sheath were opened along the skin incision. The fascia forming the septum be-
tween longissimus and multifidus was searched for where the gap between the 
multifidus and longissimus muscles was isolated then finger was used for gentle 
blunt separation medial to the fascia. According to [10], the cleavage plane fol-
lows some regular pattern in different segments with maximum curvature at L3 
segment and minimum curvature and more linear direction at L5 and S1, So, 
MRI revision intraoperative helps in avoiding inaccuracies. Tubular [11] or nar-
row blade self-retaining retractor (as Claward retractor used in anterior cervical 
micro-discectomy) was used to maintain the inter-muscular plane with shorter 
blade medially over lateral edge of the lamina and longer blade laterally over the 
transverse process. The facet joints and transverse processes were well identified. 
Antro-posterior fluoroscopy helps in defining lateral edge of the target pedicle. 
Lateral fluoroscopy with clamp placed on the transverse process confirms its lev-
el. The facet joint capsules and muscle attachments were carefully preserved. 
Exact puncture point was identified then cortical bone puncture was made by 
owl perforator then pedicle finder was inserted under imaging guidance. The 
oblique angle of the inter-muscular gab was used as a direction when inserting 
the pedicle screw. At L5-S1 level, to avoid iliac crest, the retractor was positioned 
little more medially than usual and the lateral aspect of the facet joint is drilled 
and removed. Four mono-axial pedicle screws 35, 40 and 45 mm in length and 
6.5 and 7.5 mm in diameter were used. Screws were driven into the upper and  

 
Table 1. Showing radiological images and operative steps. 

   

1) Preoperative dynamic plain X-ray showing instability 
and bilateral pars fracture. 

2) Preoperative sagittal T2 MRI showing small 
L5-S1 disc prolapsed. 

3) Intraoperative photo showing 
the plain between multifidus 
and longissimus muscles. 

    

4) Intraoperative photo showing screws 
and rod fixation. 

5) Intraoperative fluoroscopy 
at the end of the procedure. 

6) Bilateral paramedian closed 
wounds. 

7) Follow up lateral plain 
x-ray for a case with L4-5 
stabilization. 
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lower vertebrae then the pre-bent connecting rod was implanted and the pedicle 
screws were tightened after performing suitable distraction. It was important to 
note that screw placement without disturbing the facet capsule and joint is very 
critical. After final imaging, the wound was closed in layers without need for 
drains. Skin was closed by subcuticular stitches and covered with sterile dressing 
for 5 days. The operative time, intraoperative blood loss and postoperative am-
bulation time were calculated. Wounds were followed up till complete healing. 
Wound complications and their management were recorded. Plain X-ray and/or 
CT scan was considered if any instance in which the status of a screws was ques-
tionable. The visual analogue scale (VAS) was used to evaluate back pain im-
provement. VAS scores were ranged from 0 to 10 points with 0 point indicates 
complete lack of pain and 10 points indicate unbearable pain. VAS was recorded 
preoperative and postoperative after 1 day, 1 week, 1 month, 3 months and 6 
months. Fixation system integrity was followed up for all through the follow up 
periods that were from 6 months to 2 years. All patients were operated upon 
during the first one and half years of the study while the last 6 months period 
was for follow up of the last case. 

3. Results 

This is a prospective descriptive study performed over 2 years, between Septem-
ber 2015 and September 2017 and involved 24 patients admitted and operated 
upon at Al-Azhar university hospitals, Cairo, Egypt. There were 16 males (66 %) 
and 8 females (33%). The ages were 42 ± 6 years. History of trauma was found in 
3 patients (12%) while in 21 patients (88%) no definite trauma was mentioned. 
The preoperative symptoms included low back pain in all cases (100%) that was 
exaggerated on sitting, standing and with movement. Much exaggeration was 
found on bending forward or after carrying heavy objects. There was intermit-
tent radicular pain along sciatic nerve, unilaterally in 8 cases (33%) and bilate-
rally in 2 cases (8%) where pain forced the patient to stop from time to time 
while walking as a neurogenic claudication pain. No other preoperative symp-
toms. Preoperative signs included low back tenderness in all cases. Signs of root 
affection in the form of straight leg raising limitation, was positive in 6 cases 
(25%). There were no motor, sensory or reflexes abnormalities. Radiological in-
vestigations included plain X-ray and MRI lumbosacral spine for all cases 
(100%). C.T. scan lumbosacral spine was done for 2 cases (8%) of grade 0 spon-
dylolisthesis (spondylolysis) for more declaration of pars interarticularis frac-
ture. Imaging revealed single level L4-5 or L5-S1 bilateral fractured bars inter- 
articularis. Level L4-5 was affected in 4 cases (17%) while level L5-S1 was af-
fected in 20 cases (83%). Spondylolysis (grades 0) was found in 2 cases (8%), 
spondylolisthesis grades 1 was found in 21 cases (88%), no cases of higher de-
grees of spondylolisthesis and 1 case of retrolisthesis (4%). 

All cases were operated upon via Wiltse minimal access posterolateral surgical 
technique for non-fusion dynamic stabilization using four mono-axial pedicle 
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screws. The operative time was 1 hour ± 10 min. Intraoperative blood loss was 
60 ± 20 ml. Postoperative patient’ ambulation was after 6 - 8 hours. Hospital stay 
was 12 - 24 hours. Follow up durations was 6 months to 2 years. There were no 
vascular or neurological complications, wound infection, screw loosening or 
misplacement, or fixation system break. As the back pain was the main or the 
only problem of all patients in the study, it was evaluated using the visual ana-
logue scale (VAS) with scores ranged from 0 point (no pain) to 10 points (into-
lerable pain). VAS was recorded preoperative and postoperative at 1 day, 1 week, 
1 month, 3 months and 6 months. It was found that back pain started to dimi-
nish in 2nd day, became markedly tolerable by 1 week, became minimal by 1 
month and disappeared by 3 - 6 months (Table 2).  

As the number of patients in this study is small which is a weak point in this 
study, it is recommended to perform further studies further experience and multi- 
center collaboration on bigger numbers of patients with different variables in a 
comparative form as in cases associated with significant disc prolapse or lumbar 
canal stenosis, cases with multiple levels affection and for different associating 
pathologies to elucidate different drawbacks. 

4. Discussion 

Several authors have described paraspinal muscle damage seen after midline 
muscle-stripping approaches [4]. Since its introduction in 1988, microsurgery 
via Wiltse paraspinal approach has been regarded as a principal surgical option 
for management of lumbar foraminal or extraforaminal lesions. Modified Wiltse 
approach enables working through natural muscle gaps without special technical 
equipment, preserves integrity of paraspinal muscles and midline structures and 
significantly reduces surgical tissue-destructive trauma and bleeding [12]. 

It was agreed (on basis of cadaver studies) that the splitting should be done at 
the natural cleavage plane between the multifidus and the longissimus parts of 
the sacrospinalis [5]. 

Trans-pedicle screw fixation produces good fracture reduction and firm fixa-
tion. This approach is an oblique one that leads itself to the correct trajectory for 
insertion of appropriate screws so avoids nerve injury. It facilitates an earlier 
ambulation, reduces hospitalization time and postoperative back pain and con-
sequently improves the final outcome.  

 
Table 2. Shows VAS for pre and postoperative back pain evaluation. 

Timing for evaluation of back pain Range of VAS 

Before surgery 4 - 9 

1 day postoperative 4 - 7 

1 week postoperative 3 - 5 

1 month postoperative 0 - 4 

3 months postoperative 0 - 2 

6 months postoperative 0 
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In comparison with fusion surgery, nonfusion dynamic stabilization was ad-
vantageous as it reduced or prevented facet joint degeneration and improved 
clinical outcomes [9].  

5. Conclusion 

Utilizing Wiltse approach for posterolateral inter-muscular lumbar non fusion 
dynamic stabilization in cases of lower lumbar low degree instability is recom-
mended as it was found to minimize tissue damage that often occur in midline 
approach and improve the speed of recovery and outcome. 
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