
Introduction
Back pain, is still, one of the 
unrewarding problems to deal with in 
clinical medicine. It is thought to 
occur in almost 80% of adults in some 
points in their life. For backpain one 
o f  t h e  c o m m o n  c a u s e s  i s  
inter ver tebral  disc  prolapse .  
Herniation is a greater threat in 
younger individuals between the ages 
of 30 and 50 years, in whom the 
nucleus material has good turgor, in 
contrast to older individuals in whom 
the nucleus is dessicated and fibrotic. 
Open discectomy is the gold standard 

for operative intervention in patients 
w i t h  h e r n i a t e d  d i s c  w h e r e  
conservative treatment has failed[1]. 
Legpain(>backpain) is the most 
important indication, but neurologic 
symptoms and signs are also 
considered, although they are usually 
of far less functional consequence, 
perhaps because they appear to be 
more objective than the pain related 
signs[2].Laminectomy was the most 
common operation for a herniated 
lumbar disc. But laminectomy had its 
inherent drawbacks of a prolonged 
surgical time, more blood loss and a 

d e l a y e d  
conva le scence  
period. The post-
o p e r a t i v e  
c o m p l i c a t i o n  
( e . g . ,  
a r a c h n o i d i t i s  

and adhesions) was found to be more 
when laminectomy was used as a 
procedure. To add this, it was also 
found to jeopardise the mechanical 
stability of the spine[3]. In such a 
situation a surgical procedure which 
is less damaging to the stability of the 
spine, has a shorter surgical time, less 
blood loss, lesser incidence of post-
operat ive  compl icat ions  and 
u l t i m a t e l y  h a s  a  s h o r t e r  
convalescence period would be more 
b e n e f i c i a l .  C o n v e n t i o n a l  
microlumbar discectomy is exactly 
that kind of a surgical procedure, 
wherein without removal of major 
part of the lamina, the cord is 
e x p o s e d ,  r e t r a c t e d  a n d  t h e  
discectomy carried out[3].The 
present study analyzed the results of 
this surgical technique on the basis of 
the clinical and functional outcome 
of the patient. The Prolo economic-
functional outcome score had been 
used to analyze the outcome. It is a 
very simple method and more 
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A Prospective Study of Functional and Clinical Recovery Following 
Conventional Microlumbar Discectomy

Background: :-  Lumbar disc  lesion  is  a  common  problem  encountered  in  clinical practice. Historically, laminectomy  was  
performed  to  remove  the  offending  disc  material, But it  was associated  with  significant  morbidity. Conventional 
Microlumbar  discectomy  has  resulted  in  quick recovery  and  early  return  to  work. Conventional Microlumbar  discectomy  
has  become  the  “Gold Standard”  for  treating  lumbar  disc  lesion  when  surgery  is  indicated. The  main  objective  is to  
study  functional  and  clinical  recovery  following  conventional microlumbar  discectomy.

Methods: AtotalA Total  of  40  patients  who  had  single  level  disc  herniation  with  radicular  symptoms  were  operated  by  
conventional microlumbar  discectomy  through  period  from September  2013 to  August  2015. Results  were  measured  using  
the  Visual  Analogue Scale(VAS)  for  leg  pain  and  PROLO Economic  and  Functional  Outcome  Rating  Scale. All 
quantitative data were summarized using mean and standard deviation.
Results: Marked  improvement  in  Leg  pain  according  to  VAS  (90%  having  no  leg pain at  last  follow-up). Pre-operative  
Average  VAS  Score  was  5  and  post-operative  last     follow-up score was 1. According  to  PROLO  Scale  mean  total  score  
improved  from  4.2  pre-operatively  to  8.37  post-operatively  and  recovery  rate  was  excellent  in 95% cases. Most  of  the  
patients  returned  to  their  work  of  previous  occupation  with  no  restriction    of  any  kind.
Conclusions: Conventional Microlumbar Discectomy is a safe, effective, reliable and least traumatic procedure for removal of 
lumbar disc lesion with very good long-term results. It resulted in early recovery and quick return to work. Good functional and 
clinical recovery achieved following surgery. It provided excellent pain relief.
Keywords: Lumbar disc lesion, conventional microlumbar discectomy, visual analog scale.
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importantly gives the functional 
ability of the patient because 
eventually, it is the functional 
outcome that has an ultimate impact 
on the patient. The ability of the 
patient to get back to his previous 
level of activity so as to be 
economically independent is what 
concerns the patient the most. Visual 
analog scale (VAS) score was used to 
assess the severity of leg pain 
preoperatively and post-operative 
stages.

Materials and Methods
This study was conducted at the 
Department of Orthopaedics after 
getting ethical clearance from 
September 2013 to August 2015, 
and all the patients who fulfilled the 
below-mentioned inclusion criteria 
were included in the study.

Inclusion criteria
1 .  Pa t i e n t s  w i t h  b a c k a c h e  
and/radicular pain in the age group 
20-50 years including male and 
female, which showed no signs of 
improvement with conservative 
management of6 weeks except 
herniated disc with neurologic deficit 
where surgery was done earlier.
2. Neurological deficits.
3. Single level disc herniation.
4. Magnetic resonance imaging 
(MRI) proved significant disc 
herniation.

Exclusion criteria
1. Patients <20 and >50 years were 
excluded.
2. Presence of other associated spine 
pathology.
3. Multiple level discs.
4. Previous history of spine surgery
5. Evidence of lumbar stenosis.
6 .  D i s c  l e s i o n  w i t h  
instability/listhesis.
Most of the cases were admitted 
through out-patient department, 
and few were admitted through the 
casualty. Sample size was 40 
patients. The study design was a 
prospective study. Patients were 
assessed clinically; a thorough 
history and a complete physical 
examination were carried out. The 
subjective symptoms and objective 
signs were recorded in a proforma. 
This is followed by pre- operative 
routine investigations as well as MRI 
Lumbar spine of all patients to 

confirm diagnosis. 
Pre-operative and 
p o s t - o p e r a t i v e  
assessment using the 
VAS score and Prolo 
e c o n o m i c  a n d  
functional scale for 
outcome analysis 
was performed for all 
patients. All patients 
u n d e r w e n t  
c o n v e n t i o n a l  
m i c r o l u m b a r  

discectomy and findings noted in 
detail. Regular follow-up done at 
3weeks, 3months, 6months, and 
1year after surgery was done, when 
the patients were assessed for the 
presence of back pain or radicular 
pain,  s igns  of  root  or  cord 
compression, and the neurologic 
status of the patient. Prolo economic 
– functional outcome rating scale 
used to determine the outcome 
following spinal surgeries, and it is a 
sum of the score given for the 
economic and functional status of 
patients.

Prolo economic-functional outcome 
rating scale
It is graded from 1 to 5. Total score 5 
or less is considered to be a poor 
outcome, a score of 6 or 7 is 
considered as a moderate outcome, 
and a score of 8-10 is considered as a 
good outcome.

Economic status
E1: Completely invalid.
E2: No gainful occupation including 
ability to do 
housework/continueretirement 
activities.
E3: Able to work but not at previous 
occupation.
E4: Working at previous occupation 
part-time/limited status.
E5: Able to work at previous 
occupation with no restrictions of 
any kind.

Functional status
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Group Number.

Mean age±SD 39.8±6.83

Male:female ratio 0.82:1.00

Table 1: Sex Distribution and Age Of Patients 

Character Class Ratio

Occupation Heavy:light 4:01

Disc level L4-L5:L5-S1 5.3:1

Duration of symptoms Acute:chronic 0.9:1

Table 2: Clinical presentation

VAS score
Pre-operative VAS 

scorenumber of cases (%)

Post-operative VAS scoreat last 

follow-up. Number of cases (%)

0 0 (0.0) 36 (90.0)

01-Mar 10 (25.0) 03 (7.5)

04-Jun 20 (50.0) 01 (2.5)

07-Oct 10 (25.0) 00 (00)

Total 40 (100) 40 (100)

Table 3: Visual analog scale score for pain

Figure. 1: Marking of  Disc space under C-Arm. Needle showing 
disc level to be operated

Figure. 2: Size of Incision



F1: Total incapacity (or worse than 
before operation).
F2: Mild to moderate level of back 
pain /sciatica (or pain same as before 
operation but able to perform 
activities of daily living).
F3: Low level of pain and able to 
perform all activities except sports 
where applicable.
F4: No pain but patient has had one 
o r  m o re  re c u r re n c e  o f  l ow  
backache/sciatica.
F5: Complete recovery, no recurrent 
episodes of low backache, able to 
perform all previous activities, 
including sports where applicable.
• 5/less: Poor
• 6-7: Moderate
• 8-10: Good.

Operative procedure conventional 
microlumbar discectomy
Patient is given prone position on 
spinal frame with abdomen entirely 
free..The shoulders should be placed 
at no more than 90° of abduction and 
slightly flexed forward to relax the 
brachial plexus. Position the head and 
neck in a relaxed, neutral position 
and be sure that no pressure is applied 

to the eyes. The lower extremities 
should be padded carefully at the 
knees and feet. The hips are usually 
flexed for decompression, as it allows 
for an increase in interlaminar or 
interspinous distance. The knees are 
flexed. After thoroughly preparing 
the back, the level of disc prolapse 
confirmed under C-Arm (Fig.2). 
Depending on the level of disc 
prolapse,2-3cm long midline incision 
taken over corresponding disc space 
(Fig. 3). Then by subperiosteal 
dissection strip the muscles from the 
spines and remove apart of laminae 
with ligamentum  flavum of these 
vertebrae on the side of the lesion 
(Fig. 4). Retract the root to expose the 
responsible disc space. Secure 
hemostasis with electrocautery, bone 
wax, and packs. Hold the nerve by a 
blunt dissector, thus exposing the 
herniated fragment. If the herniation 
is upward or downward, further 
removal of bone from the lamina and 
facet edges may be required. The 
herniated nucleus pulposus may be 
covered by a layer of posterior 
longitudinal ligament or may have 
ruptured to the structure. In the latter 
event carefully lift the loose 
fragments out by suction, blunt 
hook, or pituitary forceps. If the 
ligament is intact, incise it in a 
cruciate fashion and remove the 
loose fragments. The cavity of the 
disc can be entered through this 
hole, or occasionally the hole may 
need enlargement to allow the 
insertion of the pituitary forceps. 
Remove other loose fragments of 
nucleus pulposus with the pituitary 

forceps and remove the additional 
nuclear material along with a central 
portion of the cartilaginous plates 
(Fig. 5 and 6).Remove all cotton 
pledgets and control residual 
bleeding with Gelfoam or bits of 
muscle or fat: Remove the Gelfoam or 
muscle after bleeding has been 
controlled with bipolar cautery. Close 
the wound routinely in layers. 

Post-operative rehabilitation
All patients were made to walk next 
morning wearing lumbosacral corset. 
Dressing was changed on post-
operative day3. IV antibiotics and 
analgesics were given routinely for 3 
days. Patients were discharged on the 
morning of day4.Oral antibiotics and 
analgesics are given for 3days.Patients 
were explained different methods of 
taking care of back postoperatively 
and asked to avoid strenuous activity 
for first 6weeks.Follow-up visits were 
scheduled at 2 weeks, 3 weeks, 3 
months, 6 months, and 1 year 
postoperatively.  Sutures were 
removed on day-14 postoperatively. 
At 6weeks following surgery, a 
graduated physiotherapy program 
was initiated, and continued till 
complete pain relief, for an average 
period of 3 months. Analysis of the 
outcome of the procedures was based 
on the patient’s self-evaluation before 
and after the operation, the pre-
operative and post-operative clinical 
findings, and the patient’s ability to 
return to a functional status. The 
outcome was considered excellent if 
the radicular symptoms had ceased, 
the tension signs had become 
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Total score Mean±SD t -value P -value

Pre-operative 4.2±1.04 17.91 P =0.000

Post-operative 8.37±1.49 S

Table 4: Comparison of mean total score of pre-and post-operative (paired t -test)

SD: Standard deviation

Outcome
Pre-

operative

Post-

operative

Chi-square 

test value

P value

n (%) n (%)

Good 00 (00) 36 (90) 56.23 P =0.000

Moderate 05 (12.5) 02 (5.0) S

Poor 35 (87.5) 02 (5.0)

Table 5: Comparison of mean total score of pre- and post-

operative according to grade

Figure. 3: Liganentum flavum 
identified & incised 

Figure. 4: Disc tissue being 
removed. Figure. 5: Excised disc material Figure. 6: Well healed incision 

scar of size approximately 2.5 



negative, the patient had returned to 
his or her previous occupation or to 
normal activity, and the patient 
expressed satisfaction with the result 
of the operative procedure; good if the 
criteria just mentioned were met, but 
the patient had residual back pain 
and had to modify his or her 
occupation; and failed if the patient 
had persistent radicular symptoms or 
needed an addit ional  operative  
procedure. An excellent or good result 
was considered a successful outcome. 
Patients were classified as failures or 
successes at the 12-month follow-up 
according to the overall VAS score and 
PROLO total clinical score.

Results
In our study, 40 patients with lumbar disc 
lesion were operated between September 
2013 and August 2015 for single level disc 
disease by conventional microlumbar 
discectomy. Overall, mean age was 39.8 
years(range 23-49 years).The male(18): 
female(22)ratio was0.82: 1.00 (Table 1). 
T h e r e  w e r e  1 9  
pat ients(47.5%)withdurat ion of  
s y m p t o m s  < 6  m o n t h s  a n d  8  
patients(20%) with duration of 
symptoms >1 year.32 patients(80%) were 
heavy workers and 8 patients(20%) were 
light workers. Disc lesion was most 
common at L4-L5 disc level, i.e., in 32 
patients(80%).Second most common 
d i s c  l e ve l  w a s  a t  L 5 - S 1  i n  6  
patients(15%)and least common disc 
l e v e l  w a s  a t  L 3 - L 4  i n  2  
patients(5%)(Table 2).24 patients(60%) 
showed paraspinal muscle spasm and 
restricted spinal movements, whereas 
only 2 patients (5%) showed bladder 

incontinence. Motor deficits of Grade-
4were considered to be mild, Grade-
3were considered to be moderate and 
those <3 were considered to be severe. In 
case, the sensory deficit was after 25% of 
loss in a particular dermatome it was 
considered to be mild, 25-75% was 
moderate and more than 75% was 
s e v e r e . 4  p a t i e n t s  d e v e l o p e d  
complications, 2 patients suffered 
superficial stitch infection which 
recovered with conservative management 
(Fig. 7) , and one case of post-operative 
wound infection was treated with 
antibiotics. One case suffered dural tear 
which was treated with bed rest and 
intravenous antibiotics. In our study 
postoperatively, 36 patients were pain-
free, 3 patients having pain score 3, and 
only 1 patient with pain score of 5. Pre-
operative average VAS score was 5 and 
post-operative last follow-up VAS score 
was 1 (Table 3). Out of 40 patients, 
preoperatively 21(52.5%) patients were 
having an E2 score (maximum) whereas 
postoperatively 25(62.5%) patients were 
having an E4 score (maximum). Mean 
economic outcome preoperatively was 
2.12 while postoperatively it was 4.18. It 
was found statistically significant (P 
value-0.000s). There is a significant 
improvement in mean economic outcome 
with most of the patients returned 
working at previous occupation with 
little/no restriction of any kind. Similarly 
out of 40 patients, preoperatively 
31(77.5%) patients were having F2 
s c o r e ( m a x i m u m )  w h e r e a s  
postoperatively 23(57.5%) patients were 
having F4 score(maximum). Mean 
functional outcome preoperatively was 
2.07 whereas postoperatively it was 4.28. 
It was found statistically significant (P 
value-0.000s). There was a significant 
improvement in mean functional 
outcome with most of the patients had 
complete recovery, no pain and able to 
perform all activities. In this study, pre-
operative mean total score was 4.2 with an 
SD of 1.04 whereas post-operative mean 
total score was 8.37 with an SD of 1.49 
which was found to be statistically 
s i g n i f i c a n t ( P  v a l u e - 0 . 0 0 0 s ) .  
Postoperatively almost all patients were 
pain-free and had a complete recovery 
and were able to perform all previous 
act iv i t ies .  Out  of  40  pat ients ,  

preoperatively 35(87.5%) patients were 
in poor outcome category(maximum) 
whereas postoperatively 36(90%) 
patients were in good outcome 
category(maximum).It was found to be 
statistically significant (P value-0.000s) 
(i.e., with mean total score of more than 
8). On PROLO scale, postoperatively 
36(90%) patients were in good outcome 
category (Tables 4 and 5).
 
Complications
Out of 40 patients operated for lumbar 
disc lesion, 4 patients developed 
complications, 2 patients suffered 
superficial stitch infection which 
r e c o v e r e d  w i t h  c o n s e r v a t i v e  
management, and one case of post-
operative wound infection was treated 
with antibiotics. One case suffered dural 
tear which was treated with bed rest and 
intravenous antibiotics.

Discussion
Lumbar laminectomy was the most 
common operation for a herniated 
lumbar disc. However, laminectomy had 
its inherent drawbacks of a prolonged 
surgical time, more blood loss and a 
delayed convalescence period. The post-
o p e r a t i v e  c o m p l i c a t i o n  ( e . g . ,  
arachnoiditis and adhesions) was found 
to be more when laminectomy was used as 
a procedure. To add this, it was also found 
to jeopardise the mechanical stability of 
the spine. In such a situation a surgical 
procedure, which is less damaging to the 
stability of the spine, has a shorter 
surgical time, less blood loss, lesser 
i n c i d e n c e  o f  p o s t - o p e r a t i v e  
complications and ultimately has a 
shorter convalescence period would be 
m o re  b e n e f i c i a l .  C o n ve n t i o n a l  
microlumbar discectomy is exactly that 
kind of a surgical procedure, wherein 
without removal of lamina, the cord is 
exposed, retracted and the discectomy 
carried out. The present study analyses 
the results of this surgical technique on 
the basis of the clinical and functional 
outcome of the patient. The Prolo 
economic-functional outcome score has 
been used to analyze the outcome. It is a 
ver y  s imple  method  and  more  
importantly gives the functional ability 
of the patient because eventually, it is the 
functional outcome that has an ultimate 
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Figure. 7: superficial wound 
infection 



  International Journal of Spine  Volume 4  Issue 2  Jan -June 2019  Page 22-2626| | | | |

www.ijsonline.co.inLingayat MB & Asadi G.

impact on the patient. The ability of the 
patient to get back to his previous level of 
activity so as to be economically 
independent is what concerns the patient 
the most. The Prolo scale is designed to 
analyze this very outcome following any 
spine surgery. Nagi reported 93.5% good 
to excellent result with discectomy and 
found it to be an extremely satisfactory 
method. He said that discectomy was a 
much faster surgery, with less blood loss, 
faster recovery, and lesser amount of post-
operative complications and would not 
jeopardize the stability of the spine when 
compared to open laminectomy 
procedure[3].Pappas found 80% good 
outcomes following lumbar discectomy 
and noted that professionals with legal 
concerns and laborers with industrial 
insurance had good outcomes[4].Davies 
in a long-term study of 984 patients 
treated for herniated lumbar disc found 
an 89% of good outcome[5]. Gulati 
operated 159 patients of virgin lumbar 
disc prolapse treated with microlumbar 
discectomy over a 7 years period from 
1995to 2002. Of 151 patients who 
followedup on VAS scale average pre-
operative, back pain was rated 4.1 and leg 
pain 7.8.Postoperatively mean back pain 
was 2.1,with 80.1% having no back pain. 
Mean leg pain was 0.7 with 96% having 
no leg pain. Complications included two 
cases of discitis which was treated 
conservatively, three cases of dural 
puncture managed intraoperatively with 
a single 6-0 Prolene stitch supplemented 
with overlying crushed muscle graft and 
four patients had superficial wound 
infections controlled with post-discharge 
continuation of oral antibiotics for 
10days. Overall, 85% of the patients 
showed excellent results[6].Babu did 
prospective study to assess the clinical 
outcome of discectomy on 32 patients 
who underwent lumbar discectomy from 
January 2003 to June 2005.He concluded 
lumbar discectomy without extensive 
laminectomy is effective and reliable 
surgical technique for treating properly 

selected patients with herniated lumbar 
disc at L4-L5 and L5-S1 levels[7].Chin 
did prospective case-controlled study to 
d e t e r m i n e  o u t  c o m e  a f t e r  
microdiscectomy in patients with disc 
herniation. 30 patients underwent 
microdiscectomy. The VAS was used to 
grade low-back pain, and the Oswestry 
score was used to grade overall disability. 
VAS scores for low-back pain at 6 months 
improved from 6.3 to 1.6. Hence, they 
concluded microdiscectomy was, 
therefore, an effective treatment for disc 
herniation[8].Pedrosaetal. analyzed 87 
cases of lumbar disc herniation operated 
with microdiscectomy between January 
2001 and December 2008.75% of the 
patients declared great satisfaction and 
82.5% recovered and went back to their 
normal professional activity after 
surgery[9]. Chichanovskaya et al. from 
the department of neurosurgery, Russia 
did a comprehensive study of outcome 
after lumbar discectomy at 6monthpost-
operative. The study was performed on 75 
patients who undergone lumbar 
discectomy. The outcome was measured 
using VAS score.75% of the study 
population indicated pain got better 
postoperatively. Due to this most of the 
patients stopped taking painkillers, 
anxiolytic, or other preparations like 
sleeping tablets in the post-operative 
period. The improvement of leg pain is 
marked than that of back pain[10].In our 
study, preoperatively mean VAS score was 
5 . 0  w h i c h  i m p r o v e d  t o  1 . 0  
postoperatively at last follow-up with 
90% had no pain at all. The results of VAS 
score indicated that the severity of pain 
was significantly less in post-operative 
stages. On PROLO scale, postoperatively 
mean total score was 8.37 as compared to 
pre-operativemean total score of 
4.2%and 90% patients were in good 
outcome category postoperatively on 
PROLO scale.Postoperatively almost all 
patients were pain-freehad complete 
recovery and were able to perform all 
previous activities. Most of the patients 

returned to their work of theprevious 
occupation with little or no restriction of 
any kind.

We conc lude  tha t  micro lumbar  
discectomy is the standard method of 
treatment due to its simplicity, low rate of 
complications and high success rate 
exceeding 90% in the largest series. It has 
been proven to be safe, least traumatic 
procedure for removal of lumbar disc 
herniation with very good long-term 
results. Microlumbar discectomy has 
indeed become the “gold standard” for 
treating disc prolapse. It has resulted in the 
early recovery and quick return to work. 
Good functional and clinical recovery is 
achieved following surgery. It provides 
excellent pain relief. Therefore, we 
recommend microlumbar discectomy as 
the treatment of choice for patients with 

Conclusions
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