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AGENDA

Optimizing approaches to the spine:

üOpen approaches vs. Tubular approaches

üTubular approaches vs. Endoscopic approaches

üDifferent approaches to lumbar fusion

Problemsand potential solutions



Open vs. tubular



RATIONALE OF αTUBOLOGYά ς Theoretical Pros

ü Only short fascial incision

ü Dilatation of transmuscular approach

ü Dissection in anatomical planes

 Ą no retraction ischemia

 Ą preservation of muscle insertions

 Ą preservation of muscle innervation

 Č minimal soft tissue damage



TUBULAR APPROACHES 

Discectomy / Decompression

Extraforaminal sequestrectomy

MIS-TLIF (Fusion)

OLIF / XLIF (Fusion)

ALIF

ü Disc herniation

ü Spinal stenosis

ü Multi -level stenosis

ü Fusion

ü Deformity correction

Indication



TUBULAR DECOMPRESSION  ς Pros and Cons

CNo subperiostal dissection

CSmaller skin incision

(2cm vs. 3cm)

CEasy angulation to the 

contralateral side

(retractor fixation on the table)

Boukebir et al., Operative Neurosurgery 2017



TUBULAR DECOMPRESSION  ς Pros and Cons

Kulkarni & Asati, Int J Spine Surg 2021

DLead apron

DLearning curve

DMore angled approach

Ą facet joint violation

Tube angle:  36°            49°
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EVIDENCE FOR αTUBOLOGYά  ς Disc surgery



EVIDENCE FOR αTUBOLOGYά  ς Disc surgery

No difference!



αTUBOLOGYά  ς Decompression of stenosis
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ral haematoma. Between those who received bilateral lamino-

tomy and thoseundergoingconventional laminectomy, low-qual-

ity evidence shows no signiýcant differences regarding cumula-

tive incidence of complications (three RCTs, 303 participants,

OR 0.33, 95% CI 0.07 to 1.59; see Figure 6). Between those

who received unilateral laminotomy and those undergoing con-

ventional laminectomy, low-quality evidenceindicatesno signiý-

cant differencesregarding cumulative incidenceof complications

(three RCTs, 173 participants, OR 0.73, 95% CI 0.24 to 2.20;

see Figure 6). Finally, between those who received split-spinous

processlaminotomy and thoseundergoing conventional laminec-

tomy, low-quality evidence shows no signiýcant differences re-

garding cumulative incidenceof complications(threeRCTs, 141

participants, OR 1.21, 95% CI 0.20 to 7.16; seeFigure6).

Figure 6. Forest plot of compar ison: unilateral and bilateral lami notomy comp ared with convent ional

lam inectomy, outcome: 1.5 Complicat ions.

Surgically induced spinal instability

All studies, except thestudiesby Rajasekaran 2013 and Watanabe

2011, reported surgically induced spinal instability. Investiga-

torsusedþexion-extension radiographsto assessspinal instability.

Among studies comparing unilateral laminotomy with conven-

tional laminectomy, Thome 2005 reported postoperative radio-

logical instability in 2/39 participants in the unilateral lamino-

tomy group compared with 3/34 participantsin theconventional

laminectomy group. All participants with instability underwent

instrumented fusion. Gurelik 2012 reported no postoperativein-

stability in theunilateral laminotomygroup(26participants) com-

pared with 5 out of 26 patientsin theconventional laminectomy

group. It must be noted though that investigators performed a

unilateral total facetectomy in seven participants in the laminec-

tomy group and in noneof those in thelaminotomy group. Yagi

2009 reported no postoperativespondylolisthesisin theunilateral

laminotomy group compared with 2/21 participants in thecon-

ventional laminectomy group. Between those who received uni-

lateral laminotomy and thoseundergoing laminectomy, low-qual-

ity evidenceshowed no signiýcant differencesregarding theinci-

19Effect iveness of poster ior decompression techniques compared wit h convent ional laminect omy for lumbar st enosis (Review)
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denceof instability (threeRCTs, 166 participants, OR 0.28, 95%

CI 0.07 to 1.15; see Figure 7). Among studies comparing bilat-

eral laminotomy with conventional laminectomy, Celik 2010 re-

ported no radiological instability in 37 participantsin thebilateral

laminotomy group compared with 3 out of 34 participantsin the

conventional laminectomy group. Two of these participants un-

derwent instrumented fusion, and theother participant declined

subsequent surgery. Fu 2008 reported no postoperativeinstability

in 76 participants in the bilateral laminotomy group compared

with 6 out of 76 participants in the conventional laminectomy

group. Four of theseparticipantsunderwent instrumented fusion.

Postacchini 1993 reportednopostoperativeinstability in thebilat-

eral laminotomy group compared with 3/41 participants treated

with conventional laminectomy. Thome 2005 reported no post-

operativeinstability in 37 participantsin thebilateral laminotomy

group compared with 3 out of 34 participants in the conven-

tional laminectomy group. All participantswith instability under-

went instrumented fusion. Between those who received bilateral

laminotomy and thoseundergoing laminectomy, low-quality evi-

dencesuggestsasigniýcantly higher incidenceof instability in the

conventional laminectomy group (threeRCTs, 294 participants,

OR 0.10, 95% CI 0.02 to 0.55; see Figure 7). The quality of

evidence had to be decreased because of high risk of biasdue to

anon-standardised assessment of spinal instability. Cho 2007 re-

ported no postoperative instability in 40 participantsin thesplit-

spinous process laminotomy group. Two out of 30 participants

in theconventional laminectomy group developed postoperative

spondylolisthesis, and one underwent subsequent instrumented

fusion. Thedifferencewasnot signiýcant. Liu 2013 reported no

difference among 27 participants treated with split-spinous pro-

cesslaminotomy compared with 29 participantstreated with con-

ventional laminectomy. Noparticipantsin either group developed

instability. Thequality of evidenceisvery low (only onelow-qual-

ity RCT).

Figure 7. Forest plot of compar ison: unilateral and bilateral lami notomy comp ared with convent ional

lam inectomy, outcome: 1.6 Instabilit y.

Muscleatrophyand musclecell injury

Three studies reported paraspinal muscle denervation/atrophy

(Liu 2013; Watanabe2011; Yagi 2009). After oneyear, Yagi 2009

compared muscleatrophy ratiosof multiýdusand erector spinae

musclesfollowingunilateral microendoscopiclaminotomyof 13%

versus35% following conventional laminectomy.. Thedifference

wasstatistically signiýcant, and the quality of evidence was very

low (only one low-quality RCT). Liu 2013 and Watanabe 2011

compared muscleatrophy ratiosof multiýdusand erector spinae

musclesfollowing split-spinousprocesslaminotomy and conven-

tional laminectomy after three months and one month, respec-

tively. Between those who received split-spinousprocess lamino-

tomyand laminectomy, low-quality evidencesuggestsasigniýcant

difference regarding postoperative back muscle atrophy ratios in

favour of split-spinous laminotomy (two RCTs, 90 participants,

MD -12.07, 95% CI -20.01 to -4.13; seeFigure8). Thequalityof

evidencehad to bedecreased becauseof therelatively high impact

of onelow-quality study (Liu 2013) on thecombined quantitative

analysis.
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EVIDENCE FOR αTUBOLOGYά  ς Decompression of stenosis
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Liu 2013, Rajasekaran 2013, Watanabe 2011 and Yagi 2009 re-

portedJapaneseOrthopedicAssociation (JOA) scores; andThome

2005 reported Roland-Morris Disability Questionnaire scores.

Postacchini 1993 did not report avalidated disability score. None

of these studies, except the study by Fu 2008, demonstrated a

signiýcant differencebetween thetechniquesof posterior decom-

pression. Themean differencebetween thebilateral laminotomy

group (0.37 ±0.96 standard deviation (SD)) and theconventional

laminectomy group (3.37 ± 8.55 SD) as reported by Fu 2008

does not seem clinically relevant when a minimal clinically im-

portant difference in the ODI of 10 isconsidered. We provided

pooled estimates of RCTs by calculating standardised mean dif-

ferencesin disability questionnairescores. Between thosewho re-

ceived unilateral laminotomy and thoseundergoing laminectomy,

low-quality evidenceshowsnosigniýcant differenceregardingdis-

ability scores(threeRCTs, 166 participants, MD -1.11, 95% CI -

11.91 to 9.69; seeFigure2). Between thosewho received bilateral

laminotomy and thoseundergoing laminectomy, very low-quality

evidencerevealsasigniýcant differenceregarding disability scores

in favour of bilateral laminotomy (threeRCTs, 294 participants,

MD -2.73, 95% CI -4.59 to -0.87; seeFigure 2). Thequality of

evidencehad to bedecreased becauseof therelatively high impact

of onelow-quality study (Fu 2008) on thecombined quantitative

analysis. The difference did not reach the criteria of a minimal

clinically important difference. Between thosewho received split-

spinousprocesslaminotomy and thoseundergoing laminectomy,

low-quality evidence suggests no signiýcant difference regarding

disability scores (three RCTs, 139 participants, MD -1.68, 95%

CI -8.50 to 5.13; seeFigure2).

Figure 2. Forest plot of compar ison: unilateral and bilateral lami notomy comp ared with convent ional

lam inectomy, outcome: 1.1 Standardised Disabilit y Index (0 to 100).

Recovery

Thome 2005 reported self-perceived overall recovery and found

no signiýcant differencebetween unilateral laminotomy and con-

ventional laminectomy.However, asigniýcant differencein favour

of the bilateral laminotomy group was assessed when compared

with theconventional laminectomy group (36/37, 97.3% vs25/

34, 73.5%). Postacchini 1993 used a scoring system based on

the participantôs perceived recovery and the examinerôs evalua-

tion, which included results of a neurological examination, the

need for analgesics, theability to work and carry out activitiesof

daily living and walking ability. Investigators reported no signiý-

cant differencesbetween treatment groups: bilateral laminotomy

21/26 (81%) with excellent/good recovery, allocated to thebilat-
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Main results

A total of four high-quality RCTs and six low-quality RCTs met the search criteria of this review. These studies included a total of

733 participants. Investigatorscompared threedifferent posterior decompression techniquesversusconventional laminectomy. Three

studies(173 participants) compared unilateral laminotomy for bilateral decompression versusconventional laminectomy. Four studies

(382 participants) compared bilateral laminotomy versusconventional laminectomy (onestudy included threetreatment groupsand

compared unilateral and bilateral laminotomy vsconventional laminectomy). Finally, four studies(218 participants) compared asplit-

spinousprocesslaminotomy versusconventional laminectomy.

Evidenceof low or very low quality suggeststhat different techniquesof posterior decompression and conventional laminectomy have

similar effectson functional disability and leg pain. Only perceived recovery at ýnal follow-up wasbetter in peoplewho underwent

bilateral laminotomy compared with conventional laminectomy (twoRCTs, 223 participants, oddsratio5.69, 95% conýdenceinterval

(CI) 2.55 to 12.71).

Among the secondary outcome measures, unilateral laminotomy for bilateral decompression and bilateral laminotomy resulted in

numerically fewer casesof iatrogenicinstability, although inbothcases, theincidenceof instabilitywaslow(threeRCTs, 166participants,

oddsratio0.28, 95% CI 0.07 to1.15; threeRCTs, 294 participants, oddsratio 0.10, 95% CI 0.02 to0.55, respectively). Thedifference

in severity of postoperative low back pain following bilateral laminotomy (two RCTs, 223 participants, mean difference -0.51, 95%

CI -0.80 to -0.23) and split-spinousprocesslaminotomy compared with conventional laminectomy (two RCTs, 97 participants, mean

difference-1.07, 95% CI -2.15 to -0.00) wassigniýcantly less, but wastoo small to beclinically important. A quantitativecomparison

between unilateral laminotomy and conventional laminectomy wasnot possible becauseof different reporting of outcomemeasures.

Wefound no evidenceto show that theincidenceof complications, length of theprocedure, length of hospital stay and postoperative

walking distancediffered between techniquesof posterior decompression.

Authorsôconclusions

Theevidenceprovidedbythissystematicreviewfor theeffectsof unilateral laminotomyfor bilateral decompression,bilateral laminotomy

and split-spinous processlaminotomy compared with conventional laminectomy on functional disability, perceived recovery and leg

pain isof lowor verylowquality. Therefore, further research isnecessary toestablish whether thesetechniquesprovideasafeandeffective

alternative for conventional laminectomy. Proposed advantages of these techniques regarding the incidence of iatrogenic instability

and postoperativeback pain areplausible, but deýnitiveconclusionsarelimited by poor methodology and poor reporting of outcome

measures among included studies. Future research is necessary to establish the incidence of iatrogenic instability using standardised

deýnitionsof radiological andclinical instabilityat comparablefollow-up intervals.Long-termresultswith thesetechniquesarecurrently

lacking.

P L A I N L A N G U A G E S U M M A R Y

Comparison of surgical techniques for the treatment of patientswith lumbar stenosis

Review question

Laminectomy istheñgold standardòsurgical treatment for low back spinal stenosis. Thegoal of thissurgical procedure isto alleviate

symptomssuch aspain, numbnessand weaknessof thelegsand buttocks.

A laminectomy isasurgery wherein thecompletevertebral arch isremoved at thestenotic spinal level. Thevertebral arch isan areaof

bonein theback part of avertebrathat surroundsthenervousstructuresinsidethevertebral canal. Duringalaminectomy, thevertebral

arch isremoved to allow spinal nervesto function unimpeded.

Morerecently, however, surgical techniqueshavebeen developed that limit theamount of bonetaken from thevertebraand minimise

damagetoback musclesand ligamentsduringsurgical exposure. Removinglessboneand preservingback musclesand ligamentsduring

surgical treatment may help keep thespine stable and reduce back pain. This approach may also decrease the risk of complications

related to surgery.

Researchersof TheCochraneCollaborationcomparedthreeof thesenewer surgeries(calledunilateral laminotomy, bilateral laminotomy

and split-spinous process laminotomy) with the gold standard laminectomy, which is widely used today. All patients in the studies

selected for thisreview experienced symptoms(spinal stenosiscan show up on magnetic resonance imaging (MRI), even if you donôt
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TUBULAR APPROACHES  ς CONsC 
Perfect indications

14 ( 16 ) -22 mm

Extraforaminal lumbar disc Cervical foraminotomy



HOW I DO IT ς Extraforaminal decompression



HOW I DO IT ς Thoracic decompression
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HOW I DO IT ς Thoracic decompression



TUBULAR DECOMPRESSION  ς Pros and Cons

CNo subperiostal dissection

CSmaller skin incision

(2cm vs. 3cm)

CEasy angulation to the 

contralateral side

(retractor fixation on the table)

CLower infection rate

DLead apron/ radiation exposure

DLearning curve

ămore difficult orientation

DMore angled approach

Ą facet joint violation

DInsufficientdecompression



Tubular vs. endoscopic



ENDOSCOPIC DISC SURGERY ς Early results



ENDOSCOPIC DISC SURGERY ς Recent results



ENDOSCOPIC DISC SURGERY ς Acceptance

Comparison to laparoscopic cholecystectomy



ENDOSCOPIC DECOMPRESSION ς Results 

Back 
pain

Leg 
pain

Functional outcome
Metaanalysis:

ü Summary of comparative studies 

ü Some with retrospective design

ü Potential bias

ü Various endoscopic and microscopic techniques



ENDOSCOPIC DECOMPRESSION ς Results 



ENDOSCOPIC DECOMPRESSION ς Interpretation

DLongersurgicaltime

D Learning curve
 Ą early complications
 Ą specialization

D  Results of experts

D  Higher costs

DLead apron/ radiation exposure

D  Extreme cases Ą Limitations?

C  Short-term benefits
 Ą less blood loss
 Ą less postop pain

C  Less invasive

C  Shorter hospital stay

C  Same long-term outcome

C  Patient demand / PR



Insufficient decompression



INSUFFICIENT DECOMPRESSION



INSUFFICIENT DECOMPRESSION



MIS ς Cons and Solutions 

DLead apron/ radiation exposure

DLearning curve

ămore difficult orientation

DInsufficientdecompression

Intraoperative imaging
ĄAIR
ĄNavigation

Intraoperative imaging after decompression



MIS & NAVIGATION & INTRAOP IMAGING ς Examples



MIS & NAVIGATION & INTRAOP IMAGING ς Examples



Fusion techniques



LUMBAR FUSION ς Options

ALIF

TLIF

Lumbar Interbody Fusion PLIF

XLIF / LLIF / OLIF

misPE



LUMBAR FUSION ς XLIF/LLIF/OLIF



LUMBAR FUSION ς XLIF/LLIF/OLIF



LUMBAR FUSION ς Effect on sagittal alignment 

Segmental lordosis Lumbar lordosis


