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ABSTRACT

Background: Annual incidence of significant disc herniation causing sciatica ranges from 14% to 15%. Inspite of
various treatment modalities available, fenestration discectomy still remain treatment of choice for discogenic lumbar
canal stenosis. The objective of our study is to assess functional outcome and complications associated with
fenestration discectomy in patients of discogenic lumbar canal stenosis.

Methods: Thirty two patients who had unilateral radicular pain with clinicoradiologically confirmed posterolateral
disc herniation and who failed to respond to conservative management were treated surgically by fenestration
discectomy. Outcome was assessed using Oswestry disability index at 6 months follow up.

Results: Patients with neurological deficits underwent fenestration discectomy with complete relief of radicular pain
in 17 patients and mild reduction in 5 patients on follow up. 23 patients had recovery from motor symptoms and 25
patients had recovery from sensory symptoms whereas 9 patients still had motor weakness and 7 patients still had
sensory deficit. Oswestry disability index (ODI) score used for functional outcome at 6 months postoperatively
showed 63% of the patients were having 0 to 20 ODI score with minimal disability, 34% of the patients had score of
21 to 40% with moderate disability, and 3% were having 41 to 60% ODI score with severe disability. One patient had
dural tear and two patients had post-operative discitis.

Conclusions: Fenestration discectomy is an excellent surgical option for discogenic lumbar canal stenosis.
Fenestration discectomy is an easy, economical and effective means of treating lumbar disc prolapse with minimal
acceptable complications.
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INTRODUCTION

Lumbar disc disease is one of the most common cause of
low back pain through the world especially in the age
group of more than 45 years and single most common
cause of disability in that age group.’® Other causes of
back pain being facetal joint hypertrophy, prolapsed disc,
spondylosis and spondylolisthesis. Along with causing
disability, low back pain is major cause of economic
burden particularly when it is chronic back problem, that
is back pain of more than 12 weeks duration.* It causes

lot of disability and distress to the patient along with
suffering associated with the clinical symptoms. As the
disease is mostly chronic or acute superimposed on a
chronic back pain it leads to severe depression to the
patient and the family members.

Spinal canal stenosis can be classified primary or
secondary wherein primary canal stenosis are due to
congenital abnormalities and secondary canal stenosis are
due to degenerative changes, trauma, infection or
following surgery.® Degenerative disc disease are leading
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causes of disc herniation, facetal joint arthropathy and
spinal canal stenosis. Disc degeneration leads to reduced
height of disc space which in turn leads to increased
stress on facetal joint resulting in facetal joint
arthropathy.® Spinal canal stenosis which are most
commonly due to degenerative causes can be classified
anatomically into central, lateral recess, foraminal or
combination of either of these.” Central canal stenosis
results from reduced anteroposterior or transverse
diameter of canal due to reduced disc space alongwith
thickened ligamentum flavum, hypertrophy of facetal
joint and disc bulges. On the other hand foraminal
stenosis are nerve root exit narrowing caused by reduced
intervertebral disc height, facetal joint arthropathy,
cephalad subluxation of the superior articular process of
the inferior vertebra or soft tissue compressions in the
form of buckled ligamentum flavum or protruded annulus
fibrosus.*°

Symptomatology in spinal canal stenosis includes low
back pain, neurological claudication, weakness, fatigue,
paraesthesia, nocturnal leg cramps and bladder
symptoms.”® Neurological claudication due to central
canal stenosis are often bilateral whereas radicular
symptoms due to foramaminal or lateral recess are
generally unilateral.

Even though various conservative treatment modalities
including patient education, rest, traction, physiotherapy
and epidural steroid are available, surgical removal of
offending disc offers a simple and effective means to get
relieved from symptoms of lumbar disc herniations.

Laminectomy is most commonly performed surgery for
degenerative lumbar canal stenosis first described by Dr.
Victor Alexander Haden Horsley in 1887 is an effective
procedure to relieve symptoms.'! However extensive
laminectomy was associated with significant instability
and the advent of newer technique by Love who devised
inter-laminar fenestration for treatment of lumbar disc
prolapsed, laminectomy is no longer surgery of choice for
disc herniation.*?

Advantages of fenestration discectomy includes decrease
incidence of post-operative spinal instability, least
manipulation of normal anatomical structures thus
preventing post-operative peri-neural fibrosis. Studies
like Mishra et al, which compared laminectomy and
fenestration for disc excision concluded the superiority of
latter approach in respect to early postoperative
mobilization, early return to work and low incidence of
postoperative backache as it is less extensive.*®

Even though newer techniques like microdiscectomy and
endoscopic discectomy has better advantages in terms of
duration of surgery, amount of blood loss, need of
analgesics and post-operative hospital stay, it needs lot of
expertise, experience and expensive equipment’s which
are not available at every centres. Also long term
outcome in terms of improvement in signs and symptoms
has found to be same as compared to fenestration
discectomy which can be done by majority of
Orthopaedic surgeons and can be carried out even at
peripheral centre. In this study we studied functional
outcome of discogenic lumbar canal stenosis managed by
fenestration discectomy.

METHODS

This prospective study was conducted at Sree Lakshmi
Narayana Institute of Medical Sciences, Pondicherry
between August 2014 to August 2016 after receiving
clearance from ethical committee. All the patients with
failed conservative treatment for 6 weeks, acute unilateral
radicular pain, progressive neurological deficit, single
disc level involvement, clinic-radiological documented
lumbar disc herniation by magnetic resonance imaging
(MRI) and patients with cauda equina syndrome were
included in the study. Patients with unstable spine, disc
prolapse with discitis, central canal stenosis, congenital
narrow canal, recurrent disc herniation and failed back
syndrome were excluded from the study. Data were
statistically evaluated with SPSS Software (IBM Version-
20).

Figure 1: (A) Preoperative sciatic list due to nerve root irritation; (B and C) MRI sagittal and axial T2W images of
L4-L5 disc prolapsed; (D and E) postoperative pictures showing disappearance of sciatic list and negative SLRT
following fenestration discectomy.

Patients who consulted our outpatient and casualty for
radicular low back pain with were thoroughly examined
and those satisfying inclusion criteria were included in

the study. Most patients presented with sciatic list due to
nerve root irritation (Figure 1). Radiological examination
with plain radiography of lumbo sacral spine
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anteroposterior and lateral view, flexion- extension lateral
view, MRI of lumbosacral spine and if needed computed
tomography (CT) of lumbosacral spine(to rule out any
bony stenosis) were done to confirm clinical diagnosis, to
identify the level and to know type of herniation along
with its anatomical location in the canal.

After confirmation, relevant investigation was done and
fitness was obtained for surgery. After required consent
patient were treated by open fenestration and discectomy.

All patients were operated in prone modified kneeling
position under general anaesthesia. Bolsters were placed
longitudinally under patient’s side so that the abdomen
hangs freely thus allowing free abdominal movements
during breathing and also leading to reduced venous
plexus filling around spinal cord which leads to collapse
of epidural venous plexus hence blood loss is reduced
during surgery. Adequate padding of elbow and wrist is
done to prevent injury to ulnar and median nerve
respectively. Level of discectomy is confirmed under
fluoroscopic guidance. Midline longitudinal incision is
made extending one spinous process above and one
spinous process below the pathological level. After
incising superficial fascia, lumbodorsal fascia &
supraspinous ligament paraspinal muscles are elevated.
Haemostasis is maintained using bipolar electrocautery.
The level is re-confirmed, ligamentum flavum excised
upper 3" or lower 3™ of lamina nibbled. Nerve root
retracted and underlying disc visualized. An incision is
made over annulus and disc fragments are removed. The
exiting nerve root is checked for free mobility within
foraminal canal & any adhesion. Free movement of nerve
injury signifies that the nerve root is adequately
decompressed and procedure is complete. The exposed
dural surface is covered with gel foam. Incision is closed
in layers with suction drain.

Postoperatively core strengthening is started between 1%
and 3™ post-operative weeks provided that pain is
minimal. Lifting, bending, and stooping are gradually
restarted after 3 weeks. Increased sitting is allowed as
pain permits, but long drives are to be avoided for at least
4 to 6 weeks. Patients with jobs requiring much walking
without lifting are allowed to return to work within 2 to 3
weeks. Patients with jobs requiring prolonged sitting are
allowed to return to work within 4 to 6 weeks. Patients
with jobs requiring heavy labor or long periods of driving
are not allowed to return to work until 6 to 8 weeks.

Functional outcome was analyzed based on ODI
(Oswestry disability index) score at 6 months.

RESULTS

The present prospective study consisted of 32 patients
with 19 male patients and 13 female patients. Patients
were grouped as performing heavy work (n=21) and
normal work (n=11) based on their profession. Patients
presented with symptoms of back pain, radicular pain,

sensory motor deficit wherein radicular pain was
predominant (n=22) than back pain (n=10). 12 patients
had left sided radicular pain while 20 had right sided
(Table 1).

Table 1: Profile of patients with respect to age, sex
and symptomatology.

‘ Variable No. of Percentage ‘
_ ~cases (%)
Sex Male 19 59
Female 13 41
Occupation Heavy work 21 66
Normal work 11 34
Pain Back>radicular 10 31
Radicular>back 22 69
Side Left 12 62
Ride 20 38

Table 2: Preoperative sensory deficits.

| Dermatome ~No. of cases  Percentage (%
L4 4 125
L4 & L5 5 15.6
L5 17 53.1
L5&S1 2 6.2
No deficit 4 12.5
Total 32 100

Table 3: Preoperative motor deficits.

Rl Power No. of cases FETEEE
value %

L4 3/5 2 6
L4 4/5 4 12
L5 3/5 12 38
L5 4/5 12 38
S1 3/5 2 6
S1 4/5 0 0
Total 32 100

Table 4: Preoperative SLRT (straight leg rising test).

| SLRT No.of cases  Percentage (% |
0-35 23 72
36-70 8 25
>70 1 3
Total 100

All the patients had sensory motor deficits in which L5
dermatomal sensory loss was seen in most patients
(53.1%) and combined L5 S1 dermatomal sensory loss
were least (6.2%). Similarly most patients showed motor
weakness in L5 nerve root with maximum weakness of
3/5 (Table 2 and 3). Straight leg rising test (SLRT) too
was elicited in all the patients with most patients showing
SLRT at around 35°(72%) (Table 4).
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All the patients underwent fenestration discectomy on the
involved level without any wrong level surgery. Mean
operative time was 105.2 mins. Average blood loss was
96.7 ml.

Figure 2: (A) Discitis following fenestration
discectomy; (B and C) patient was operated with
curettage, stabilization with fusion.

Figure 3: (A) Patient with discitis preoperative and
(B) postoperative with curettage stabilization and
fusion.

One patient had dural tear and was repaired with 4-0
simple running stitch whereas two patients had post-
operative discitis. Out of two patient with discitis one
patient recovered well with conservative management
and antibiotics while other patient failed conservative
management and was treated with curettage, stabilization
with fusion (Figure 2 and 3).

On follow up 17 out of 22 patients having radicular pain
had complete relief of symptoms (Figure 1) whereas 5
patients had mild reduce in radicular pain as compared to
preoperative pain. Also 5 patients out of 10 had complete
relief of back pain whereas 5 patients still had mild to
moderate degree of back pain. 23 patients had recovery
from motor symptoms and 25 patients had recovery from
sensory symptoms whereas 9 patients still had motor
weakness and 7 patients still had sensory deficit. On
follow up 23 patients had negative SLRT (Figure 1), 6
patient had SLRT within 30° to 70°, 2 patient had more
than 70 SLRT whereas 1 patient had less than 30 SLRT.

ODI score was used to calculate the functional outcome
at 6 months postoperatively wherein 63% of the patients
were having 0 to 20 ODI score and found to have
minimal disability, 34% of the patients were having 21 to

40% ODI score and found to have moderate disability,
3% were having 41 to 60% ODI score and found to have
severe disability. None of the patients were having 61 to
80% ODI score or Crippled and none of the patients were
having 81 to 100% ODI score and were bed bound
(Figure 4).

o 7\
T~__ 7 \
5 7\ 2 \

Minimum Moderate ~ Severe Crippled Bed Bound

s Pre-0p OD| s Post-op ODI

Figure 4: Improvement in ODI score done at 6
months postoperatively.

All the patients resumed their work after 3 months
postoperatively. One patient with severe disability was
advised for change of heavy job to lighter occupation
permanently.

DISCUSSION

Low back pain is one of the major debilitating condition
leading to significant morbidity. According to Damian et
al, estimates from global burden of disease 2010 study
low back pain ranked highest in terms of disability and
sixth in terms of overall burden.*

Although various factors has been associated for low
back pain which leads to excessive stress over lumbar
spine which includes work associated with repeated
bending and twisting, lifting heavy weight, long duration
standing and sitting in wrong posture, travelling long
distances which leads to over stress of paraspinal
muscles, ligaments joints and disc and may act as pain
generators in low back ache. Lumbar degenerative disc
disease being major cause of low back pain results from
multiple risk factors like increase in age, torsional stress
on back, cigarette smoking, obesity, lifting heavy weight,
vibration on spine due to travelling in jerky roads, injury,
immobilization,  hereditary and genetic factors,
occupations which demand heavy weight lifting or
prolonged sitting.™™*’

Age and gender variations in the presentations of
degenerative disc diseases are quite obvious. Consistent
with other studies, our study too showed higher number
of disc bulges and canal stenosis in male patients
compared to female patients considering increased
mechanical stress and injury in male patients.”® Few
studies have shown that lower level disc bulges are
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commoner in younger patients compared to elderly
people where disc bulges are seen in higher levels.'®
Similarly in our study too, disc degenerations were
predominantly seen in lower levels (L4, L5, S1)
considering younger group of population in our study.

The relationship between disc herniation and radicular or
back pain is still incompletely understood, although
various suggested mechanism have been postulated from
time to time by different authors. Radicular pain is
produced by irritation or inflammation of nerve roots.
Inflammation may be produced by prolonged
neuroischaemia of the microvasculature of the nerve root
from mechanical compression.®® However recent studies
shows that sciatica is not only due to mechanical factors
but it is also due to bio chemical factors like tumour
necrosis factor (TNF-¢).%

When conservative treatment fails surgical management
is next line of option. Most commonly done surgery in
failed cases symptomatic degenerative disc disease
include  decompressive  laminectomy.  However
considering the extensive nature of surgery, laminectomy
frequently leads to spinal instability due to disruption of
posterior stabilizing structures.” This spinal instability
has to be managed spinal fusion particularly in the cases
of preexisting spinal instability. However such fusion
severely restricts spinal mobility and can be functionally
incapacitating to patients.?

Therefore  minimally  invasive  procedures like
fenestration discectomy have evolved over the years to
combat instability associated with extensive procedures
like laminectomy. It also carries added advantage like
minimal blood loss during surgery, less operative time,
faster recovery and rehabilitation and fewer
complications like adhesions and arachnoiditis.?*

ODI was used to analyse functional outcome by
comparing pre-operative and post-operative ODI score.
Mean pre-operative ODI value was 44.91 with standard
deviation of 6.86 which was reduced significantly to
19.19 with standard deviation of 11.50 (p<0.0001). The
finding correlates well with the other studies like
Ranganath et al.”®

CONCLUSION

Fenestration discectomy for discogenic lumbar canal
stenosis is effective and safe procedure with excellent
functional outcome for properly selected cases in
discogenic lumbar canal stenosis with advantage of less
operative time, minimal blood loss, less extensive and its
devoid of instability compared to laminectomy.
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