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Original article

Limited Discectomy for single level lumbar disc herniation: a retrospective study in a tertiary level 
hospital

*Ahsan MK1, Khan SI 2, Joshi SR3, Khan MZH. 4 Haque MH5, AL Mahmud A6

Abstract

Objective:	To	perform	retrospective	analysis	of	1000	patients	who	underwent	open	limited	discectomy	
(OLD)	for	single	level	lumbar	disc	herniation	(LDH)	and	to	assess	the	long-	term	clinical	outcomes.	

Methods:		745	men	and	255	women,	with	mean	age	of	38.03	±	9.14	years	(range	19-	55	years)	who	had	
primary	LDH	at	L4-5	(n=640),	L5-S1	(n=352),	and	L3-4	(n=8);	underwent	OLD	were	reviewed.	Records	
were	obtained	 regarding	 their	demographic	data,	 the	 side	and	 level	of	disc	herniation,	operating	 time	
period,	intraoperative	blood	loss,	hospital	stay,	and	perioperative	complications.	VAS	score	was	measured	
before	and	after	operation,	for	the	assessment	of	low	back	pain	(LBP)	and	radicular	pain.	Comprehensive	
outcome	outcomes	were	measured	postoperatively	with	the	modified	Macnab	criteria	and	the	Oswestry	
Disability Index (ODI) score.

Results:	The	mean	follows	up	was	24.5	(range	24-70)	months.	Significant	improvement	of	mean	VAS	score	
for	back	and	leg	pain	was	achieved.	At	the	two	years	follow-up,	results	were	excellent	in	525	(52.50%),	
good	in	325	(32.50%),	fair	in	140	(14.00%)	and	poor	in	10	(1.00%).	Complications	found	were	reherniation	
(n=52),	discitis	(n=19),	superficial	wound	infection	(n=7),	dural	tear	(n=7)	and	foot	drop	(n=2).	

Conclusion:	 Open	 limited	 discectomy	 following	 fenestration	 or	 laminotomy	 is	 a	 safe	 and	 effective	
procedure	 and	 achieved	 favorable	 long-term	outcome	 (e.g.,	 low	 rate	 of	 recurrent	LBP)	 and	 excellent	
patients’	satisfaction.
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Introduction

Low	 back	 pain	 (LBP)	 is	 extremely	 prevalent,	 and	
is	 the	 second	most	 common	 reason	 for	 people	 for	
pursuing	medical	help,	which	is	 the	major	cause	of	
disabilities	 for	persons	below	45	years	of	age.1 The	
annual	 incidence	 is	 5%	 and	 only	 1%	 of	 patients	
will	have	nerve	root	symptoms	and	only	1-3%	have	
LDH.2,	 3,	 4	 In the absence of an acute, severe and 

progressive	neurological	deficit,	most	of	the	patients	
with	 LDHs	 and	 radiculopathy	 can	 be	 successfully	
treated	 non-operatively	 such	 as	 analgesic,	
physiotherapy,	spinal	manipulation,	epidural	steroid	
injections,	 structured	 exercise	 and	 etc.5But, those 
patients	 who	 are	 failure	 to	 response	 conservative	
therapies	 and	 progressive	 to	 neurological	 deficit,	
surgical intervention is recommended.5,6	 Treatment	
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of	 primary	 LDH	 include	 aggressive	 medical	
management and surgical intervention. Surgical 
technique	 includes	 conventional	 open	 discectomy,	
minimally	 invasive	 open	 discectomy	 and	 open	
discectomy	with	fusion.	The	surgical	gold	of	LDH	is	
to	remove	the	prolapsed	parts	of	lumbar	intervertebral	
disc	(IVD)	that	 is	causes	compression	on	the	nerve	
root.	Conventionally,	 lumbar	discectomy	implicates	
extraction	of	 the	offending	herniated	disc	 fragment	
either by conservative or aggressive excision of 
the	 IVD.	 Extraction	 of	 only	 herniated	 portion	 of	
the	 disc	 fragment	 with	 or	 without	 little	 invasion	
of	 the	 disc	 space	 implies	 conservative	 excision	
or limited discectomy (LD).7,8Whereas	 repeated	
invasion	of	disc	space	(curettage	to	remove	the	loose	
or	 fragmented	 disc	 from	 normal	 disc)	 along	 with	
extraction	of	offending	disc	is	known	as	aggressive	
excision or aggressive discectomy (AD)9but still 
there	 is	 no	 sufficient	 evidence	 in	 the	 literature	 that	
demonstrating	 LD	 is	 superior	 to	 AD	 for	 LDH.	
Appropriately	 selected	 patients	 with	 typical	 signs	
and	symptoms	of	nerve	root	compression	and	evident	
of	disc	prolapse	at	the	relevant	level	determined	by	
MRI, are the ideal candidates for disc surgery by 
LD,	 where	 only	 extruded	 portion	 of	 herniation	 or	
sequestered	disc	can	be	potentially	removed	without	
hampering	 the	 IVD	 space.	 Additionally,	 there	 is	
still	 debate	 whether	 this	 technique	 is	 adequate	 to	
prevent	 relapse	of	symptoms	and	provide	sufficient	
relief	from	pain	and	discomfort.	We	reviewed	1000	
patients	who	underwent	surgical	 treatment	by	open	
LD	otherwise	known	as	fragmentectomy,	following	
fenestration	 or	 laminotomy	 for	 a	 single	 level	LDH	
and to assess their long- term clinical outcomes.   

Materials and Methods 

After	 an	 approval	 from	 our	 Institutional	 Review	
Board,	 we	 retrospectively	 evaluated	 1000	 patients	
from October 2003 to October 2020. Records of 
745	 men	 and	 255	 women	 aged	 19	 to	 55	 (mean,	
38.03)	years	who	underwent	LD	for	a	primary	LDH	
at	 L4-5	 (n=640),	 L5-S1	 (n=352)	 and	 L3-4	 (n=8)	
were	 reviewed.	 Inclusion	 criteria	 were:	 (1)	 leg	
pain	 more	 than	 back	 pain,	 (2)	 severe	 neurological	
deficit,	 (3)	 progressive	 neurological	 deficits	 with	
radiculopathy,	 (4)	 persistent	 pain	 hindering	 his	 or	
her	daily	activities	(5)	positive	root	tension	sign	and	
MRI	 finding	 that	 correlates	 anatomically	 (Fig.1	 a,	
b)	and	(6)	MRI	findings	for	level	and	side	matching	
the	 clinical	 symptoms.	 Excluded	 were:	 (1)	 spinal	
instability,	(2)	cauda	equina	syndrome,	(3)	preceding	
history	 of	 lumbar	 spine	 surgery	 or	 recurrent	 LDH,	

and	(4)	spinal	pathology	other	than	LDH.		Records	
of	 the	 disc	 herniation	 (level	 and	 side),	 time	 period	
of	 operation,	 intra	 operative	 blood	 loss,	 hospital	
stay,	 and	 complications	 were	 obtained.	 VAS	 score	
was	 measured	 before	 and	 after	 operation,	 for	 the	
assessment	 of	 back	 pain	 and	 radicular	 pain.	 The	
modified	 Macnab	 criteria10 (Table	 1)and	 the	 ODI	
score	were	used	to	assess	the	clinical	outcome.

Table 1: Modified Macnab criteria10

Results Criteria

Excellent 
No	pain;	no	restriction	of	mobility;	return	to	work	and	

original level of activity

Good Occasional	non-radicular	pain;	return	to	modified	work

Fair
Some	improved	functional	capacity;	still	handicapped	

and	unemployed

Poor

Continued	 objective	 symptoms	 of	 root	 involvement;	

additional	 operative	 intervention	 needed	 at	 the	 index	

level

Patients	 were	 evaluated	 radiologically	 by	 antero-
posterior	 and	 lateral	 view	 X-rays	 of	 lumbar	 spine	
as	well	as	flexion	and	extension	x-rays	and	MRI	or	
CT	myelogram	 if	 there	were	 any	 contraindications	
for	 an	MRI.	By	definition	 herniation	 is	 a	 localized	
displacement	 of	 disc	 material	 beyond	 the	 confines	
of	the	IVD	space.	According	to	the	MRI	features	in	
sagittal	 section	 disc	 prolapses	 can	 be	 classified,	 as	
(1)	 protrusion	 (focal	 displacement	 of	 the	 posterior	
margin of the disc beyond the intervertebral disc 
space,	base	wider	than	herniation		and	outer	annular	
fibers	intact),	(2)	extrusion	(extension	of	disc	material	
beyond	the	annulus	fibrosus	but	has	continuity	with	
the	disc	of	origin,	base	narrower	than	herniation	dome,	
complete	annular	tear),	and	(3)	sequestration	(when	
there	is	lack	of	continuity	with	the	disc	of	origin).11 
The	location	of	disc	herniation	is	also	defined	in	MRI	
in	axial	view	as	central,	paramedian,	posterolateral,	
lateral recess, foraminal, extraforaminal and far 
lateral	disc	prolapse.	12   

Surgical procedure

Prior	to	obtaining	written	informed	consent,	detailed	
preoperative	 discussion	 was	 done	 with	 the	 patient	
about the goals of surgery, its limitations, and the 
possible	 complications.	 To	 determine	 the	 correct	
level	 of	 disc	 space,	 preoperative	 marker	 X-ray	
were	obtained	in	all	the	cases.	Further	confirmation	
was	 ensured	 by	 fluoroscopy,	 after	 the	 patient	 was	
positioned	 in	 operating	 table	 and	 a	 skin	 scratch	
mark	 was	 made	 exactly	 over	 the	 disc	 space	 to	 be	
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operated.	 	Patients	were	placed	prone	position	on	a	
Relton-Hall	 frame	 under	 general	 anesthesia	 which	
allows	the	abdomen	hang	free,	to	avoid	pressure	on	
the	 inferior	vena	cava,	minimizing	epidural	venous	
dilation	and	bleeding.	Superficial	bony	points	were	
well-padded	to	prevent	pressure	sore	as	well	as	radial	
and	ulnar	 nerve	palsy.	Before	marking	 the	 surgical	
incision,	 a	 first-generation	 cephalosporin	 such	 as	 1	
gm	of	ceftriaxone	was	administered	intravenously	as	
a	 bolus	 dose.	After	 prepping	 of	 skin	with	 standard	
10%	Povidone-	iodine	solution,	a	proper	draping	was	
done.	Then	centering	over	the	scratch	mark,	a	3.5	cm	
posterior	midline	longitudinal	incision	was	made	and	
the	paraspinal	muscles	were	elevated	to	gain	access	
to	 the	 inter-laminar	space.	 	The	 inter-laminar	space	
was	 exposed	 by	 Casper	 retractor	 or	 microlumbar	
retractor. Either unilateral fenestration (excision of 
ligamentum	 flavum	 only)	 or	 laminotomy	 (excision	
of	ligamentum	flavum	along	with	cutting	of	portion	
lamina	 above	 and	 below)	 was	 done	 to	 expose	 the	
spinal	nerve	root	and	the	dura.	The	spinal	nerve	root	
was	retracted	medially	or	laterally	depending	on	the	
position	of	the	disc.		A	transverse	incision	was	given	
over	the	annulus	and	LD	was	performed	(Fig	1).	

The	interspinous	ligaments,	facet	joints,	and	lamina	
were	left	intact.	The	operating	microscope	or	optical	
loupe	was	used.

Postoperatively	on	same	day,	bed	side	mobilization	
of	all	patients	were	encouraged	as	tolerated	and	were	
discharged, usually at 3rd	post-operative	day	(range,	
2–5).	Patients	were	advised	for	removal	of	suture	at	
10-12th	post-operative	day	and	 then	 follow	up	at	1,	

3,	6,	12	months	consequently	and	yearly	thereafter.	
Further,	 patents	 were	 assessed	 for	 long-term	 by	
telephone	 questionnaire	 or	 mail-in	 survey.	 	 Chi-
squared	test	and	paired-t	test	were	used	for	statistical	
analysis by using SPSS (version 22, Chicago, IL, 
USA).	Statistical	significance	was	set	at	p	<0.05	and	
confidence	interval	set	at	95%	level.	

Ethical clearance:	The	 study	 commenced	 after	 an	
approval	from	our	Institutional	Review	Board.

Results

The	 mean	 follows-up	 was	 24.5	 (range,	 24-70)	
months.	Majority	of	the	patients	(76.5%)	were	in	age	
range	of	16-40	years,	whereas	male	 to	female	ratio	
was	2.92:1	and	most	common	level	of	involvement	
was	at	L4-5	(64%),	left	sided	involvement	was	65%,	
mean	 operative	 time	 period	 was	 55	 ±8	 minutes	
(range, 25–105 minutes) and average duration of 
hospital	 stay	 about	 3	 days	 (range,	 2–5)	 and	 mean	
intraoperative	 blood	 loss	 was	 34.9±18.46	 cubic	
centimeters	 (range	 10-70).	 Long-term	 results	 were	
evaluated	according	to	the	modified	Mcnab	criteria,	
results	 were	 excellent	 in	 525	 (52.50%),	 good	 in	
325	(32.50%),	fair	 in	140	(14.00%)	and	poor	 in	10	
(1.00%)	 cases	 following	 surgery.	 The	 mean	 pre-
operative	VAS	for	back	pain,	radicular	pain	and	ODI	
score	 were	 3.21±2.12,	 7.3±0.77	 and	 72.97±6.16%	
respectively,	2	weeks	after	operation	VAS	for	back	
pain,	radicular	pain	and	ODI	score	were	1.88±0.78,	
2.2±0.60	and	18.46±8.0	respectively	and	at	 the	end	
of	 2	 years	 VAS	 score	 for	 back	 pain	 and	 radicular	
pain,	and	ODI	score	were	0.98	±	0.88,	1.47	±1.10,	

Figure 1: (a)	Sagittal	T2-weighted	magnetic	resonance	image	(MRI)	shows	lumbar	disc	herniation	at	L5-
S1	 level	and	corresponding	 (b,	c)	Axial	T2	 -weighted	MRI	shows	 left	 sided	disc	herniation	causing	 root	
compression	(arrow	mark).	Limited	discectomy	was	done.
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and	05.83±1.783%	respectively	(Table	3).

	 Complications	 found	 were	 reherniation	 (n=52),	
discitis	 (n=19),	 superficial	 wound	 infection	 (n=7),	
dural	 tear	 (n=7)	 and	 foot	 drop	 (n=2).	 Superficial	
wound	 infections	 and	 the	dural	 tear	were	managed	
conservatively	 and	 resolved	 with	 oral	 antibiotics	
treatment.	 Among	 post-operative	 discitis	 patients,	
15	 were	 treated	 conservatively	 with	 intravenous	
antibiotic	therapy,	bed	rest,	analgesic,	orthosis.	The	
four	other	remaining	patients	were	opted	for	surgical	
management,	 which	 included	 simple	 posterior	
debridement	 and	 drainage	 (n=3)	 or	 posterior	
instrumentation	 and	 postero-lateral	 fusion	 (n=1).	
Fifty-two	 patients	 (5.2%)	 developed	 recurrent	 disc	
herniation	 and	 required	 revision	 surgery,	 three	 of	
them	(0.3%)	developed	recurrence	at	1-2	month	after	
surgery,	 20	 patients	 (2.0%)	 after	 3-24	 month,	 24	
patients	 (2.4%)	 after	 25-42	month	while	 5	 patients	
(0.5%)	 developed	 recurrence	 after	 43-60	 months	
of	 surgery	 (Table	 2).	Among	 reherniation	 patients,	
50	 were	 successfully	 treated	 with	 re-exploration	
and discectomy (Fig 2 c, d) and transforaminal 
lumbar	 interbody	 fusion	 (TLIF)	 and	 stabilization	
was	 performed	 in	 remaining	 2	 patients.	 Recurrent	
attacks	(1-3)	of	back	pain	were	observed	in	sixty-five	
patients	(6.5%)	after	2-5	years	of	surgery.	Except	for	
13	 patients	who	 required	 epidural	 steroid	 injection	
along	 with	 analgesic	 and	 physiotherapy,	 all	 other	
patients	responded	well	to	conservative	treatment.

Discussion 

Conventionally,	fenestration	or	laminotomy	followed	
by	lumbar	discectomy	is	the	gold	standard	technique	
for	 symptomatic	 LDH.	 This	 comprises	 extraction	
of	 offending	 disc	 fragment	 either	 by	 limited	 or	
aggressive	 excision	 of	 prolapsed	 intervertebral	
disc.	 First	 successful	 disc	 resection	 for	 LDH	 was	
done by Mixter and Barr13in	 1934	 by	 extensive	
laminectomy.	Surgical	microscope	was	introduced	in	
1977	by	Yasargil	and	Caspar	that	resulted	in	smaller	
skin	 incision	 and	 good	 visualization.14,15Subseque
ntly,	 in	 1978	Williams7	 introduced	 sequestrectomy,	
a	 new	 surgical	 technique	 for	 virgin	 LDH	 which	
incorporated	only	a	blunt	perforation	of	the	annulus	
fibrosus,	 therefore	 minimizing	 reherniation	 and	
adhesion	 reactions.	Then	 in	 1990,	 Sprengler	 et	 al.8	
termed limited discectomy, a less invasive method, 
where	 only	 the	 sequestered	 fragment	was	 removed	
without	 invasion	of	 intervertebral	disc	space	which	
achieved	 90%	 success	 rate	 without	 increase	 in	
reherniation	rate.	This	technique	avoids	mishandling	

of	the	IVD	space	and	thus	prevents	end	plate	erosion	
as	 well	 as	 its	 subsequent	 complications.	 On	 the	
other hand, conventional micro-discectomy or AD 
procedure	where	 the	surgeon	excised	herniated	and	
nonherniated	parts	 of	 the	disc,	 results	 in	 early	disc	
degeneration	and	disc	space	collapse.	This	further	lead	
to	spondylosis	and	spinal	instability	due	to	abnormal	
axial	loading	on	the	annulus	and	facet	joints.16In the 
late	 1990s,	 surgeons	 engaged	 in	 various	minimally	
invasive	 operative	 technique	 such	 as	 percutaneous	
endoscopic	 discectomy	 that	 hasten	 the	 recovery	
period	by	minimizing	the	soft	tissue	trauma,	however	
their	superiority		over	the	microsurgical		lumbar	disc	
surgery	was	debatable	 	 in	various	 	 literature.17	Two	
retrospective	study	comparing	LD	(fragmentectomy)	
against conventional microdiscectomy in single level 
LDH,	 showed	 there	 was	 no	 significant	 differences	
in	VAS	 scores	 as	well	 as	 in	 recurrence	 rate.18.19but 
another	 two	 comparative	 studies	 showed	 that	 there	
was	 a	 significant	 improvement	 of	 VAS	 score	 with	
removal	of	the	fragment	only	but	recurrence	rate	was	
higher than microdiscectomy.20,21 After discectomy,  
incidence	of	recurrent	radiculopathy	varies	from	17	to	
33%		and	reherniation	from	7	to	26%.21,22,23  Different	
literature	has	 shown	 that	 the	 reherniation	 rate	were	
more	following	LD,	whereas	recurrent	back	pain	and	
leg	pain	were	more	following	AD.24A	follow-up	study	
of more than 10 years by Yorimitsu et al 25	showed	
better	clinical	outcome	following	standard	discectomy	
in	 cases	 where	 adequately	 maintained	 disc	 height	
postoperatively,	 however	 recurrent	 herniation	 was	
more	in	this	group.	Another	comparative	analysis	of	
sequestrectomy	 and	 aggressive	 discectomy	 showed	
that	 both	 are	 associated	with	 recurrent	 lumbar	disc	
herniation	 without	 substantial	 difference	 between	
them,	 but	 post-operative	 back	 pain	 is	 more	 in	AD	
than	sequestrectomy.26	Though	there	is	no	significant	
association	between	volume	of	disc	 tissue	removed	
and	 recurrence	 rate	 or	 postoperative	 instability	 but	
there	 is	clear	evidence	 that	 if	disc	space	 is	 reduced	
more	than	30%,	patients	may	develop	post-operative	
segmental instability.27,28	 Recent studies have 
demonstrated better outcome in terms of shorter 
operating	 time,	 fewer	 intraoperative	 complications	
and	 a	 reduced	 rate	 of	 reherniation	 in	 patients	 that	
underwent	 asequestrectomy	 only	 as	 compared	 to	
those	that	underwent	sequestrectomy	and	disc	space	
exploration	as	well.	12

Ran	J	et	al.	has	shown	that	the	reherniation	rate	in	AD	
and	LD	group	ranged	from	0	 to	10.5%	(average	of	
4.7%)	and	1	to	21.2%	(average	of	6.6%)	respectively.	
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29Also	 in	 other	 studies,	 following	LD	 re-herniation	
rate	 were	 reported	 to	 be	 5%	 by	 Kast	 and	 Thome	
30,31;	 4.2%	 by	 Williams	 et	 al.32;	 8%	 by	 Goald	 et	
al.33; and	 5.8%	by	Wenger	 et	 al.	 study34which	were	
comparable	 to	 our	 study	 (5.2%).	 	 In	 this	 study	
recurrences	developed	(n=3)	at	1-2	months,	 (n=20)	
at	3-24	months,	(n=24)	at	25-42	months	and	(n=5)	at	
43-60	months.	Out	of	52	 reherniation	patients,	 two	
patients	underwent	TLIF	and	posterior	stabilization	
by	pedicle	screw	and	rod	due	 to	disc	degeneration,	
>30%-disc	space	reduction	and	instability.	Carragee	
et al.35compared	LD	against	subtotal	discectomy,	the	
patients	who	underwent	LD	exhibited	better	clinical	
outcomes and a higher overall satisfaction rate, but 
had	greater	 possibility	 of	 reherniation	 (18%	versus	
9%)	and	also	reported	that,	annular	defect	of	>6	mm	
in	width	following	LD,	has	six	times	greater	risk	of	
developing	re-herniation	than	smaller	defects	(27.3%	
vs.	 4.8%).	 The	 incidence	 of	 post-operative	 discitis	
(POD)	 varies	 from	 0.2%	 to	 4%.36,37	 19	 patients	
(1.9%),	 developed	 post-	 operative	 discitis	 in	 this	
present	 study	which	were	 similar	 to	 study	done	by	
Moon et al36 and Chen et al.37

Throughout	 the	 24	 months	 post-operative	 follow-
up	 period,	VAS	 scores	 for	 back	 pain,	 leg	 pain	 and	
ODI	 scores	 were	 significantly	 reduced	 (p<0.0001,	

Wilcoxon	 Rank-Sum	 test)	 (Table-3)	 which	 were	
comparable	 to	Fakouri	B	et	al.19and Carragee EJ et 
al35	 reviewed	 articles.	Overall	 satisfactory	 outcome	
was	 85%	 according	 to	 modified	Mcnab	 criteria.	 It	
is suggested from the results of this study that the 
surgical treatment by limited discectomy may not 
increase	the	recurrence	rates	or	cause	any	significant	
differences	in	postoperative	VAS	score	for	back	pain	
and	 radicular	 pains.	 Surgical	 success	 in	 the	 disc	
surgeries	depends	approximately	10%	on	technique	
and	90%	on	proper	patient	selection.38

Conclusion: With	 well-defined	 criteria	 and	
appropriate	 patient	 selection,	 surgical	 management	
of	LDH	by	limited	discectomy	could	be	considered	
a	 safe,	 effective	 and	 noble	 surgical	 option;	 which	
maintains the healthy intervertebral disc materials 
and,	 in	 the	 end,	 maintains	 excellent	 patients’	
satisfaction.
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Table 2: Characteristics and outcomes of patients 
with limited discectomy (LD) of lumbar disk 
herniation (LDH)

Characteristics                     Number of patients  
 Percentage (%)

Age (years)

16–40						 765		
76.5%			

41–65																																			 235	
23.5%			

Mean	 												38.03±9.14	

Range	 			19-55

Sex 

Male	 745		
74.5%																													

Female                                 255  
	25.5%		

Involved level

L3-4																																																						08	 	0.8%			

L4-5																																					 640		
64.0%			

L5-S1                                   352  
35.2%	

Involved side

Right																																				 340		
34.0%				

Left																																						 650		
65.0%			

Bilateral (central)              10  
1.0.0%		

Recurrence (months)   52  
5.2.0%

1–2                                         3  
	0.3.0%																																											
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3–24																																							 20		 2.0.0%																							

25–42																																					 24	 2.4.0%																																									

43-60																																						 5		 0.5.0%	

Discitis  19  1.9%

Outcome

Excellent	 525		 52.50%																																							

Good																																		 325		 32.50%																																												

Fair																																				 140		 14.00%%																																											

Poor																																			 10		 1.00%																																																																				

Table 3: Clinical outcomes of Limited discectomy (LD)

Clinical outcome 
Preoperative

(n=1000) Mean±SD

Post- op after 2 weeks 
(n=1000)
Mean±SD

Post- op after 2 years
(n=1000)
Mean±SD

VAS

Back	pain	 3.21±2.12 1.88±0.78 0.98±0.88

Radicular	pain	 7.3±0.77 2.2±0.60 1.47±1.10

ODI 72.97±6.16 18.46±8.0 05.83±1.78

Statistical analysis p-value

Preoperative	vs	Postoperative	after	2	weeks	
Preoperative	vs	Postoperative	after	2	years

Postoperative	2	weeks	vs	Postoperative	after	2	years	

<0.001*
<0.001*
<0.001*

VAS: Visual analogue scale

P-value	reached	from	paired	to	test,	*	=	significant		

Figure 2:(a,	 b)	 Sagittal	 and	 corresponding	 axial	 T2-weighted	 magnetic	 resonance	 image	 (MRI)	 shows	
lumbar	disc	herniation	at	L4-5	 level	 (right),	 limited	discectomy	was	done	on	15.1.	2004	and	 (c,	d)	 same	
patient	showed	recurrent	disc	prolapse	after	1.5	years	at	same	level	and	same	side	which	is	shown	at	sagittal	
and	corresponding	axial	T2-weighted	MRI	(arrow	mark).
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