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Clinical Scenario

Patient profile: 42-year-old male
Underlying diseases: NIl

CC: Severe low back pain with radiation to
right side for one week

Pl: Low back pain for one year, and it got
more severe in one week. Character :
sharp, intermittent, aggrevated by walking,
relived by rest. He came to our ER

Admission for L-spine MRI survey. Result:
L45 intervertebral disc prolaspse.




Asking Background Questions

 What are red flag signs of low back pain?



Answer of Background guestion

o TFPR[HUE : DynaMed

« Cauda equina Syndrome

— progressive motor or sensory deficit

— saddle anesthesia

— bilateral sciatica or leg weakness

— difficulty urinating, including retention

— fecal incontinence

— additional indicators of nerve root problems
 unilateral leg pain > LBP
» pain radiates to foot or toes
* numbness and paresthesia in same distribution
 straight leg raising test induces more leg pain
 |ocalized neurologic findings (limited to one nerve root



« specific causes (spinal pathology)

— onset at age < 20 years old or > 55 years old

— pain thatis
« unrelenting at night
« unrelated to time or activity (nonmechanical)
 thoracic

— widespread neurologic symptoms

— unexplained weight loss

— feeling unwell, fever or chills

— significant trauma

— penetrating wound near spine

— structural spinal deformity

— previous history of
* Osteoporosis
e cancer, or strong suspicion of current cancer
« recent infection, including urinary tract infection
o HIV
e Immunosuppression

— IV drug use

— previous history of steroid use

— Ssubstance abuse

— failure to improve after 4-6 weeks of conservative therapy



Apply

* This patient with low back pain developed
acute onset symptoms of radiculopathy

« Herniated intervertebral disc rupture with
nerve root compression may be suspected



Asking Foreground Questions

Do surgery improve the patient’s
symptoms compared to conservative
treatment?



PICO

Patient with prolapsed intervertebral
disc

Operation

Conservative treatment

Pain relief




Searching for useful Database



The "5S" levels of organisation of evidence from
healthcare research

A Examples
yste Computerized decision support
- /Summane& Evidence based textbooks

Synopses Evidence based journal abstract
Syntheses Systematic reviews

Studies \Original journal articles




Keywords from PICO item

« MeSH terms: Low back pain,
Radiculopathy, Herniated intervertebral
disc disease, Prolapsed intervertebral disc
disease, Operation, Disckectomy
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e Acute low back pain

Causes and Risk Factors » §2 adults aged 21-50 years presenting to emergency department with acute radicular LBP with positive straight leg test

: randomized to single intramuscular dose methylprednisolone acetate 160 mg vs. intramuscular placebo
Complications and

Associated Conditions + al participants given naproxen 500 mg to be taken twice daily, oxycodone 5 mg/ acetaminophen 325 mg to be taken as
needed for pain after discharge and standardized back pain instruction sheet

History and Physical . : : L ; i :
+ no significant difference in pain intensity or analgesic use one manth after emergency department evaluation

[®) Histary F + Reference - Spine 2008 Aug 15;33(18):E624 ful-text
(#) Physical Sur R
Diagnosis = = surgery has little utility in acute low back pain (LBP) unless there is a progressive neurclogical deficit, incontinence, or cauda equina
syndrome, requiring early consultation
Treatment
= referral for surgery not indicated in absence of red flags (1 Fam Pract 2009 Dec;58(12):E1 B EBSCO frost Full Text ful-text)
5 :
FRgRass = see Chronic low back pain for further discussion of surgery in LBP
Prevention and Screening B

Other management:

Surgery has little utility in acute low back pain unless there is a neurologic deficit,
Incontinence, or cauda equina syndrome
Referral for surgery, not indicated in absence of red flags
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Table 3. Trials of Discectomy Versus Nonsurgical Therapy for Radiculopathy With Prolapsed Lumbar Disc

Mo. of Patients

Author, Year Population surgical Duration of
Evaluated Intervention Follow-up Main Results Quality*
Osterman, 2006 Micro-discectomy n =58 Microdiscectomy vs. nonoperative treatment (intention-to-treat, 6/9
Radiculopathy for 6 to 2yr mean diferences at 2 yr, positive values favor
12 wk with imaging- microdiscectomy)
confirmed lumbar Leg pain (0-100 scale): 9 {95% Cl = —1-+20)
disc prolapse Back pain (0-100 scale): 7 (95% Cl = —3—+17)
0DI (0-100 scale): 3 (95% Cl = —4—+10)
150 Health-related quality of life (0~1.0 scale): 0.03
(—0.01-+0.07)
Subjective work ability (0-100 scale): 5 {95% Cl = —7-+18)
At 6 wk, only leg pain superior in microdiscectomy group:
mean score 12 vs. 25
On-treatment analyses {including 11 patients who crossed over
to surgery): No diferences for any outcomes
Osterman,2006

High quality trial,

Microdiscectomy moderately superior to nonsurgical
treatment (isometric exercises) for leg pain (but not back
pain, the ODI, or other outcomes) at 6 weeks, but no difference
on any outcome assessed at 3 months to 2 years.



Peul, 2007* and 2008% Micro-discectomy n = 283
Radiculopathy for 6 to 2 yr

12 wk with imaging-

confirmed lumbar

disc prolapse

Peul, 2007
High quality trial,
Patients assigned to initial surgery

Microdiscectomy vs nonoperative treatment (mean diference,
negative values favor surgery except for SF-36 where
positive values favor surgery)

RD0O: —3.1 (95% Cl = —4.3-—1.7) at 8 wk, —0.8 {95% Cl =
—2.1-+0.5) at 26 wk, —0.4 (95% Cl = —1.7-+09) at 1 yr,
and —05 at 2 yr (95% Cl = —1.8-+0.8)

VAS score for leg pain {0~100) —17.7 (95% Cl = —23.1-—12.3)
at 8 wk, —6.1 (95% Cl = —10.0-—2.2) at 26 wk, 0 (95% Cl =
—4.0-+4.0) at 1 yr, and +2 at 2 yr {95% Cl = —2.0-+6.0)

VAS score for back pain (0-100): —11.3 (95% Cl = —17.4-—5.6)
at 8 wk, —2.3 (95% Cl = —8.2-+3.6) at 26 wk, —2.3
(95% Cl = —8.2-+3.6) at 1 yr, and —1.4 (95% Cl = —6.3-
+4.5) at 2 yr

SF-36 Bodily Pain: +8.4 (95% Cl = +3.2-+135) at 8 wk, +3.3
(—1.8-+8.4) at 26 wk, +2.7 (95% Cl = —26-+7.9) at 1 yr,

SF-36 Physical Functioning: +9.3 (35% Cl = +44-+142) at 8
wk, +1.5195% Cl = —3.4-+6.4) at 26 wk, +2.2 (95% C| =
—28-+72) at1yr, —1.3(95% Cl = —63-+37)at 2 yr

Recovery (defined as complete or nearly complete
disappearance of symptoms as measured on a 7-point Likert
scalel: 81% vs. 36% at 8 wk, 77% vs. 71% at 26 wk, 86% vs.
82% at 1 yr, 81% vs. 79% at 2 yr (hazards ratio 1.97, 95% ClI
= +17—+22 at 1 yr)

reported a faster rate of perceived recovery at 1 year
(hazard ratio 1.97, 95% CI 1.72-2.22), but differences
in the proportion experiencing recovery were only
present at 8-week follow-up (81% vs. 36%). By 26
weeks, recovery rates were similar (79% vs. 78%).

7/9



Weber, 1083 Open discectomy n=12 Discectomy vs. initial nonsurgical treatment

Radiculopathy 10 yr “Good” result (patient completely satisfied): 65% (3%60) vs.
unresponsive to 2 wk 36% (24/66) at 1 yr, 67% (40/60) vs. 52% (34/66) after 4 yr,
of nonsurgical 58% (35/60) vs. 56% (37/66) after 10 yr
inpatient treatment “Poor”™ or “bad” results: 8% (%/60) vs. 21% (14/66) at 1 yr (OR
and with imaging- = 0.34, 95% Cl = 0.12-1.02), 14% (8/57) vs. 12% (B/66) after
confirmed lumbar 4 yr (OR = 1.21, 95% C| = 0.42-3.46), and 7% (4/55) vs. 6%
disc prolapse (4/66) after 10 yr (OR = 1.22, 95% Cl = 0.29-5.10)

Proportion with no low back pain: 60% (26/57) vs. 58% (38/66)
at 4 yr, 84% (43/51) vs. 79% (52/66) at 10 yr

Proportion with no radiating pain: 79% (45/57) vs. 68% (45/66)
at 4 yr, 98% (54/55) vs. 98% (65/66) at 10 yr

Weber, 1983

Lower quality trial (n 126)

Standard open discectomy associated with a lower likelihood of poor results
compared to nonsurgical therapy after 1 year (OR 0.38,95% CI10.14-0.99),

but not after 4 or 10 years(OR1.21, 95% CI 0.42 to 3.45 and OR 1.21, 95% ClI
0.29-5.10, respectively)



Weinstein, 2006 Open discectomy n = 501 Standard open discectomy vs. nonoperative treatment, 6/9

Spine Outcomes 2yr intention-to-treat analyses {mean difference, negative values
Research Trials fawor surgeryl

Radiculopathy for =6 SF-36 bodily pain (0-100): —2.9 {95% Cl = —8.0-+22) at 3 mo;
wk with imaging- —32(—84—+20) at 2 yr
confirmed lumbar 5F-36 physical function (0-100): —2.8 (35% Cl = —8.1-2.5) at
disc prolapse 3 mo; 0 (95% Cl = —55-+5.4) at 2 yr

0DI: —4.7 (95% Cl = —9.3-—0.2) at 3 mo; —2.7 (95% Cl =
—74-+19)at 2 yr

Sciatica Bothersomeness Index (0~24); —2.1 (95% Cl = —3.4-
—+09} at 3 mo; —1.6 (95% Cl = —2.9-—03) at 2 yr

Work status, satisfaction with symptoms, satisfaction with
care: No significant differences

SF-36 bodily pain scale: on-treatment analyses

—15.0 (95% Cl = —19.2-—104) at 1 yr

SF-36 physical function scale: —17.5 (95% Cl = —21.5-—13.6)
at year

00l: —15.0 (95% Cl = —18.3-—11.7)

Sciatica Bothersomeness Index; —3.2 (95% Cl = —3.2--2.1)

Weinstein, 2006

The large (n 501), multicenter, higher-quality Spine

Outcomes Research Trial (SPORT)133

No differences between standard open discectomy or microdiscectomy
(technique left to discretion of the surgeon) versus nonsurgical therapy
based on an intention-to-treat analysis.

Interpretation of these findings is complicated by low rates of adherence to
treatment assignments

In on-treatment analyses adjusted for potential confounders, surgery was
moderately superior by about 15 points on ODI scores and SF-36 bodily
pain and physical function scales after 1 year, and differences remained
statistically significant through 2 years
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Table 5. Summary of Evidence on Surgery for Low Back Pain

No. Trials of Surgery vs.

Nonsurgical Therapy No. Trials of Surgery vs. Effective vs. Directness Overall
(No. Rated Higher- Nonsurgical Therapy Total No. Nonsurgical of Quality of
Intervention Population Quality) With =100 Patients Trials Net Benefit* Therapy Inconsistencyt  Evidence Evidence Comments
Lumbar interbody  Nonradicular low 4(4) 2 18 Small to Yes vs. Some Direct Fair Inconsistency
fusion back pain moderate vs. standard inconsistency between
with common standard physical (see trials may
degenerative physical therapy comments) be related
changes therapy (1 trial}, to use of
supplemented no vs. different
by other intensive comparator
nonsurgical rehabilit- intervent-
therapies, no ation ions
benefit vs. (3 trials)
intensive
rehab-
ilitation
Artificial disc MNonradicular low 21 s 2 No difference No trials No Direct Fair One trial of
replacement back pain vs. fusion the Prodisc
with single- Il and one
level trial of the
degenerative CHARITE
disc disease Artificial
Disc
Standard open Lumbar disc 4(4) 3 3H Moderate Yes No Direct Good Benefits
discectomy or prolapse with (4 trials) associated
micro- radiculopathy with
discectomy surgery
diminish or
no longer
present
after 3 mo
follow-up
Laminectomy Spinal stenosis 4(4) 2 17 Moderate Yes No Direct Good Benefits
{with or with or (4 trials) associated
without without with
fusion) degenerative surgery
spondylo- present
listhesis through 1
to 2 yr
follow-up
Interspinous One- or 2-level 2{1} 1 2 Moderate to Yes No Direct Fair Two trials of
spacer device spinal substantial (2 trials) the X STOP
stenosis with (pain relief) interspinous
symptoms slight to spacer
relieved by moderate device
forward {function)

flexion



Table 5. Summary of Evidence on Surgery for Low Back Pain

No. Trials of Surgery vs.

Monsurgical Therapy  No. Trials of Surgery vs Effective vs. Directness Overall
{No. Rated Higher- Nonsurgical Therapy  Total No. Nonsurgical of Quality of
Intervention Population Quality) With =100 Patients Trials Met Benefit* Therapy  Inconsistencyt  Evidence  Evidence Comments
Standard open Lumbar disc 4{4) 3 K] Yes No Direct Good Benefits
discectomy or prolapse with (4 trials) associated
micro- radiculopathy with
discectomy surgery
diminish or
no longer
present
after 3 mo
follow-up

Moderate benefit defined as10 to 20 points on a VAS for pain, 2-5 points on the
RDQ, 10 to 20 points on the ODI, or a SMD of 0.5 to 0.8.

Benefits associated surgery diminish or no longer present after 3 months
follow up
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ABSTRACT
Background
Disc prolapse accounts for five percent of low-back disorders but is one of the most common reasons for surgery.
Objectives
The objective of this review was to assess the effects of surgical interventions for the treatment of lumbar disc prolapse.

Search methods

We searched the Cochrane Central Register of Controlled Trials, MEDLINE, PubMed, Spine and abstracts of the main spine society

meetings within the last five years. We also checked the reference lists of each retrieved articles and corresponded with experts. All data
found up to 1 January 2007 are included.

Selection criteria

Randomized trials (RCT) and quasi-randomized trials (QRCT )| of the surgical management of lumbar disc prolapse.

Data collection and analysis

"Iwo review authors assessed trial quality and extracted data from published papers. Additional information was sought from the authors
if necessary.

Main results

Forty RCTs and two QRCTs were identified, including 17 new trials since the first edition of this review in 1999. Many of the early trials
were of some form of chemonucleolysis, whereas the majority of the later studies either compared different techniques of discectomy
or the use of some form of membrane to reduce epidural scarring.



Analysis 1 1.1. Comparison | | DISCECTOMY V. CONSERVATIVE £ DISCECTOMY, Outcome | Poor/bad

result at | yr - surgeon rated.

Review: Surpical imterventions for lumbar disc prolapse
Comparisore |1 DISCECTOMY MW CORNSERVATIVE  DISCECTOMY

Chtcome: | Poorbad result at | v - swrpeon rated

COMSERVATIVE
Study or subgroup DISCECTOMY + DiIsC. Didds Ratio Weight dds Ratio
HRandom35% HRandom@5%
T T l l
Weber 1983 559 | 4/64 _._ 1000 % 034 [ 012, [02]
Total (95% CI) 59 66 —— 100.0 % 0.34 [0.12,1.02 ]
Total events: 5 (CISCECTOMY), 14 (COMSERVATIVE + DISC)
Heterogenetty: not applicable
Test for overall effect: Z = | 92 (P = 0055)
1 1 1 1 1 1
Qal 02 05 | 2 L 10

DECECTOMY  CONS + DI5C



Analysis 11.2. Comparison || DISCECTOMY V. CONSERVATIVE £ DISCECTOMY, Outcome 2 Poor/bad
result at 4 yrs - surgeon rated.

Review: Surgical interventions for lumbar disc prolapse
Comparison: 11 DISCECTOMY V. COMSERVATIVE DISCECTOMY
Outcome: 2 Poor/bad result at 4 yrs - surgeon rated
COMNSERVATIVE
Study or subgroup DISCECTOMY + DISC. (Odds Ratio Weight Odds Ratio
M- M-
H,Random,95% H,Random,95%
nM n/™ Cl l
Weber 1983 B/56 Bla6 [00.0 % 121 [042, 346 ]
Total (95% CI) 56 66 100.0 % 1.21 [ 0.42, 3.46 |
Total events 8 (DISCECTOMY), 8 (COMNSERVATIVE + DISC.)
Heterogeneity: not applicable
Test for overall effect: Z = 0.35 (P = 0.72)
1 1 1 1 1 1
ol o2 o5 1 2 5 10

DISCECTOMY

COMS + DISC.



Analysis 11.3. Comparison || DISCECTOMY V. CONSERVATIVE £ DISCECTOMY, Outcome 3 Poor/bad

result at 10 yrs - surgeon rated.

Review: Surgical interventions for lumbar disc prolapse
Comparison: 11 DISCECTOMY V. COMNSERVATIVE DISCECTOMY

Outcome: 3 Poorbad result at [0 yrs - surgeon rated

COMSERVATIVE
Study or subgroup DISCECTOMY + DISC. Odds Ratio Weight Odds Ratio
M- M-
H,Random,35% H.Random,35%
n/N n/M Cl Cl
Weber 1983 4/55 4/66 100.0 % 122029 510]
Total (95% CI) 55 66 100.0 % 1.22 [ 0.29,5.10 ]
Total events: 4 (DISCECTOMY), 4 (COMSERVATIVE + DISC))
Heterogeneity: not applicable
Test for overall effect: 2 = 0.27 (P = 0.79)
al 02 o5 1 2 5 10

DISCECTOMY CONS + DISC.



Analysis 11.4. Comparison || DISCECTOMY V. CONSERVATIVE £ DISCECTOMY, Outcome 4 Oswestry
disability index.

Review: Surpical interventions for lumbar disc prolapss

Comparizon: | | DISCECTOMY W COMSERMATIVE DECECTOMY

Chutcomes 4 Clewestry disability index

COMSERVATIVE Mean Mean
Study or subproup DIECECTOMY + DS Diffzrence Wiaight Difference
M Mean(50) M Mean(5D) W Rardom,%5% Cl WRandom,95% Cl
I 3 months
Greenfield 2003 M 52184 44 374(184) —il— (000 % S1220 [ -1989, 451 ]
Subtotal (95% CI) 44 44 ——— 100.0 % -12.20 [ -19.89, -4.51 |
Heterogeneity: not applicable
Test for overzll effect £ = 3.1 (F=00019)
2 12 months
Greenfield 2003 44 179 {15) 44 IBS(I7E) —— (00D % 1080 [ -17.43,-377 ]
Subtotal (95% CI) 44 44 ——_— 100.0 % -10.60 [ -17.43, -3.77 |
Heterogeneity: not applicable
Test for overzll effect £ = 304 (P = 0.0024)
3 24 maonthe
Greenfield 2003 # led (169 44 TR —l+ (000D % 530 -1284, 134
Subtotal (95% CI) 44 44 ——r 100.0 % -5.30 [ -12.84, 2.24 |
Heterogeneity: not applicable
Test for overall effect 2= 1 3B (P =017}

-20 -10 [} 10
COMSERVATIVE + DISC

DECECTOMY

il



We believe that this is an inaccurate
interpretation of the results (See also
Bessette 1996 for a critique of this trial).

Weber (Weber 1983) actually reported on
a subgroup of patients with uncertain
iIndications for surgery:

Total series of 280 patients
67 have definite indications for surgery,

87 patients improved with conservative
management,

Only the intermediate 126 were
randomised in the trial.
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Disckectomy VS chemonucelosis
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Analysls 1.7. Comparison I DISCECTOMY V. CHYMOPAPAIN, Outcome T Ind procedure within 1-2 years.
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Analysiz 3.1. Comparson 3 DISCECTOMY ¥ CHYMOPAPAIN PLUS DISCECTOMY IF NECESSARY,
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Disckectomy VS chemonucelosis
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* There Is strong evidence that discectomy
IS more effective than chemonucleolysis

 Chemonucleolysis is more effective than
placebo

* Discectomy Is more effective than
placebo.
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Grades of Recommendation

consistent level 1 studies

consistent level 2 or 3 studies or extrapolations
from level 1 studies

level 4 studies or extrapolations from level 2 or 3
studies

level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level
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Thank you for your attention.



Thanks for your attention~~
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