Table 1 Characteristics of studies evaluating intervention in patients with tandem cervical and thoracic stenosis
Study
Study Period
Design
Level of Evidence
Included Population
Total Study 
N
C+T Stenosis
N
Main Pattern of Spinal Stenosis
Order  of 
Intervention
(N)
Main Complication 
Outcome Measure 
Wang
et al.
2010-2018
Retrospective
Cohort
IV
C+T 
Stenosis
34
34
C: OPLL/CSM
T:OLF/OPLL/disc-herniation/DISH
CD only (8)
TD only (15)
CTD(one-stage 
or two-stage)(11)
Dural tears/ Thoracic de-teriorating compression
/Hypoalbuminemia/Ne-urological deterioration 
JOA/ Recovery grade/Op-erative time/Blood loss/
Hospital stay/Inpatient ex-penditure/Complications
Hu 
et al.
2005-2012
Retrospective Case Series
IV
C+T
Stenosis
16
16
C: OPLL
T: OPLL
One-stage 
CTD(16)
Neurological deteriorat-ion/CSF leakage/New     
radiculopathy
JOA / Hirabayashi’s system
Hu 
et al.
2005-2013
Retrospective Case Series
IV
C+T 
Stenosis
30
30
C: OPLL
T: OPLL
One-stage
CTD (17)
CD→TD(13)
Immediate neurologic    
deterioration/Dural tears /Urinary deterioration 
JOA
Chen 
et al.
2005-2008
Retrospective Case Series
IV
C+T tand-
em ossific-ation
15
15
C: OPLL
T: OPLL/OLF
One-stage 
CTD（15）
CSF leakage/C5palsy/
Neurodeterioration/ Hematoma 
JOA/Nurick classification/
Patient satisfaction
Zhao 
et al.
2010-2015
Retrospective cohort study
IV
Multilevel C
+Upper T 
stenosis
22
22
Not defined 
One-stage 
CTD(12)
Two-stage(10)
Not defined
JOA/Improvement rate/ Ex-tent of neurological funct-
ion/Cost of hospitalization/
Park et al .
2003-2008
Retrospective Cohort
IV
C OPLL
68
23
C: OPLL
T: OLF/OPLL 
CD→TD(6)
Not defined
Thoracic myelopathy
Shiokawa et al.
1988-1999
Retrospective Case Series
IV
T OLF
31
12
C:Disc-herniation
/OPLL
T: OLF
TD only (8)
TD→CD(2)
TD→LD(2)
Wound infection
Nurick grade




Table 1 (continued)
Study
Study Period
Design
Level  of
Evidence
Included Population
Total Study 
N
C+T Stenosis
N
Main Pattern of Spinal Stenosis
Order of 
Intervention
(N)
Main Complication 
Outcome Measure 
Sun 
et al.
1991-2003
Retrospective Case Series
IV
Surgery for T OLF and CSM

40
40
C:OPLL/Degenera-tive SS
T:OLF/OLF+OPLL/ Disc-herniation
One-stage 
CTD (18)
TD only(9)
Two-stage (13)
CSF leakage/
Complete paraplegia
Epstein
Chen 
et al.
1980-1997
Retrospective Case Series
IV
T OLF
72
27
C: OPLL /CSM
T: OLF/OPLL/Disc-herniation
One-stage (17)   
CD →TD(10)
Symptom worsen/
Dural tear
Epstein
Li 
et al .
1991-2005
Retrospective Case Series
IV
T OPLL
55
23
C:Developmental  stenosis/OPLL 
T: OPLL /OPLL
One-stage 
CTD(13)
Symptom worsen
Cervical spondylosis spi-
nal cord function
Ma 
et al.
2004-2008
Retrospective Case Series
IV
Surgery for C+T+L degenerat-ive disease
79
79
C: Disc-herniation/
/OPLL / OLF
T: Disc-herniation /OLF 

CD only(41)
TD only (5)
one-stage CTD(9)
Two-stage(3)
Wound liquefaction/
Infection/Hematoma/Enteroplegia/Urinary
retention、infection
/CSF leakage
JOA
Sun 
et al.
2009-2012
Retrospective Case Series
IV
C+T+L SS
7
4
Not defined
One stage
CTD(4)
Hypostatic pneumo-
nia/CSF leakage
JOA-C/JOA-B/ODI/Oper-
ative time/Blood loss/Hos-
pital stay/Complication/
Patient satisfication











Table 1 (continued)
Study
Study Period
Design
Level of Evidence
Included Population
Total Study 
N
C+T Stenosis
N
Main Pattern of Spinal Stenosis
Order of 
Intervention
(N)
Main Complication 
Outcome Measure 
Nishiura et al.
1981-1996
Retrospective Case Series
IV
T OLF
37
8
C: OPLL
T: OLF
CD→TD(8)

No found
Neurologic status/ 
Complications
Chang 
et al. 
1987-1997
Retrospective Case Series
IV
T CSM
28
3
C: OPLL
T: OLF/OPLL/Facet
hypertrophy
One-stage(1)
TD→CD(2)
Quadriparesis
Nurick grede/
Neurologic status
Uehara 
et al. 
2000-2012
Retrospective Case Series
IV
Surgery 
for TM
50
11
C:Compressive myelopathy 
T: OPLL/OYL/
disc-herniation
One-stage 
CTD(11)
Dural tear/
Transient paraplegia /Motor paralysis/
Wound infection
JOA / Blood loss
Surgical times/
Complications

Jannelli 
et al.
2015-2018
Retrospective Case Series
IV
TSS
8
2
Not defined 
CD→TD(2)
Not defined
JOA/ODI questionnaire
Bhandutia et al.
2006-2016
Retrospective Cohort
IV
TSS
33
2
Not defined
CD→TD(2)
Not defined
Neurologic status
Kawaguchi et al.
1986-2003
Retrospective Case Series
IV
Ossified LSS
20
5
C: OPLL
T: OPLL /OLF
LD only(2) 
LD→TD(2)
CD →TD(1)
Dural tear
JOA /complications/
Operative time/
Blood loss
Liao 
et al .
2005-2010
Retrospective Case Series
IV
C+T Tandem Ossification
14

14

C: OPLL
T: OPLL /OLF 
One-stage 
CTD(14)
Hematoma /C5palsy/
Neurologic deterioration 

JOA/Nurick system/
Satisfaction rating













Table 1 (continued)
Study
Study Period
Design
Level of Evidence
Included Population
Total Study 
N
C+T Stenosis
N
Main Pattern of Spinal Stenosis
Order of 
Intervention
(N)
Main Complication 
Outcome Measure 
Chen
et al.
1994-2003
Retrospective Case Series
IV
CSM+
T SS
4
4
C: Developmental stenosis/Disc-herniation
T: OLF / Articular
Hyperosteogeny

LD only(2) 
LD→TD(2)
CD →TD(1)
Not defined
Neurologic status
Yao 
et al.
2010-2015
Retrospective Cohort
IV
Multilevel C stenosis + upper T stenosis
18
18
C: OPLL
T: OLF/OPLL
One-stage CTD(10)
Two-stage(8)
C5 palsy/Fat liquef-
action/Postoperative symptoms not relieved or  worsened
JOA/Improve rate/
T  Cobb/C ROM
Total




681
392




[bookmark: _Hlk99307645]C cervical, T thoracic, L lumbar, OPLL ossification of posterior longitudinal ligament, OLF ossification of ligamentum flavum,DISH diffuse idiopathic skeletal hyperostosis ,JOA Japanese Orthopaedic Association,CD cervical decompression,TD thoracic decompression ,CTD cervical and thoracic decompression,LD lumbar decompression,CSF cerebrospinal fluid,CSM cervical spondylotic myelopathy,TM thoracic myelopathy ,SS spinal stenosis.



































Table 2 characteristics of studies evaluating miss diagnosis of tandem cervical and thoracic stenosis
Study 
Study Period 
Study 
Design
Level of Evidence
Study
population
Total Study N
Miss diagnosis N 
Stenosis pattern of miss diagnosis
Outcome of Study
Sun 
el at.
1994-2001
Case control
III
CSM+T OLF
35
6
T OLF
75% of those who meet the upper limb function score composition ratio > 36% and bladder function score ≤ 2 points are thoracic OLF combined with CSM
Zhou 
el at.
1987-1993
Retrospective Case Series
IV
C OPLL
318
14a 
T OLF
There is a high possibility of cervical OPLL combined with thoracic OLF when it shows continuous cervical OPLL, mixed cervical OPLL and DISH disease involving multiple segments.
Sun 
el at.
1991-2003
Retrospective Case Series
IV
T OLF +CSM
40
7
T OLF
When cervical MRI finds OLF in the upper thoracic spine, MRI examination of the entire thoracic spine should be performed to determine whether OLF occurs in the thoracolumbar and middle and lower thoracic spine.
Jannelli el at.
2015-2018
Retrospective Case Series
IV
TSS
8
2
Dorsal myelopathy
Electrophysiological techniques can be considered an objective and cost-effective tool in the assessment of TSS and can improve surgical decision-making.
Total




401
29


CSM cervical spondylotic myelopathy, OLF ossification of ligamentum flavum,OPLL ossification of posterior longitudinal ligament,DISH diffuse idiopathic skeletal hyperostosis 
TSS tandem spinal stenosis.










































