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Does Paraplegia Occur due to
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- its Risk & Safety -
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Thoracic OPLL + OLF

“ I feel as if I’m being buried alive,
and the doctor or even God

has given up on me.”

�ä�ä�ä�ä Patient’ own words�å�å�å�å

Spinal cord is pinched between the OPLL and the OLF 
along several vertebrae 

too risky and hopeless to op.!

OPLLOPLL

OLFOLF
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Posterior decompression

�p �q �r
Gutter  marking

Thoracic OPLL + OLF
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Gutter drilling

Drilling out of OLF
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Circumferential spinal cord decompression

Posterior decompression

Anterior decompression

�p �q �r

�s �t �u

�ç�ç�ç�ç

Gutter  marking

Thoracic OPLL + OLF
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CadavarCadavar Simulation SurgerySimulation Surgery

““ CircumCircum--Spinal Decompression Spinal Decompression ””
360360�r�r
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Removal of all the tissue Removal of all the tissue 
around the around the duradura and the spinal cord and the spinal cord 

is safe is safe 
for the spinal cord function, for the spinal cord function, 

if it is managed by careful if it is managed by careful atraumaticatraumatic handlinghandling

““ CircumCircum--Spinal Decompression Spinal Decompression ””

Big DiscoveryBig Discovery!!
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Wow�ì�ì�ì�ì It’s 
a terrible surgery !
(Pr. H. Bohlman)

SPINE  Vol.15,  1114 – 1120,  1990
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Pre-op

Post-op

cordcord

Pre-op
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Pre-opThoracic OPLL & OLF
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40 �� rs�ê�� .Thoracic OPLL & OLF
2 weeks after Post-Op.
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Thoracic OPLL & OLF

- 3 years later

Circum-spinal Decompression

3 years later3 years later
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RCC: L1 meta.

Thyroid ca. T10 meta.

Curative Spinal Tumor Surgery 
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En bloc excision, aiming atEn bloc excision, aiming at a a ““local cure,local cure,”” seems logical.seems logical.

You will ask,
“ Is it practical and possible 

without sacrificing the spinal cord ? ”

This is This is ““The JobThe Job”” which which ““Patients expect from Spinal SurgeonsPatients expect from Spinal Surgeons”” ! ! 
We must find the answerWe must find the answer!!

““ CircumCircum--Spinal Decompression Spinal Decompression ””

Big Discovery!Big Discovery!
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Total en bloc Spondylectomy (Vertebrectomy)

1. En bloc laminectomy

2. En bloc corpectomy

T-L  level 
Segmental a.=?.Adamkiewicz a.

We had to struggle with Dilemma 
between “Oncological resection vs. Spinal cord rescue”



16

(1850-1921)

Professor of  Pathology at the University of CracowProfessor of  Pathology at the University of Cracow

AdamkiewiczAdamkiewicz ! ! 

Scared at Paraplegia
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AdamkiewiczAdamkiewicz Artery Artery 

One of the One of the radiculoradiculo--medullarymedullary a. extending a. extending 
as an anterior spinal a. as an anterior spinal a. 

= = Main feeding a. of the spinal cordMain feeding a. of the spinal cord
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““ CatCat--andand--DogDog”” ExperimentsExperiments
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1.1.
LaminectomyLaminectomy

2. 2. 
LigationLigation of of 
ltlt L4 rootL4 root

3.3.
LigationLigation of of 

bilatbilat. L4 root. L4 root

4.4.
TESTES

LigationLigation of of AdamkiewiczAdamkiewicz a. & Spinal Cord Blood Flowa. & Spinal Cord Blood Flow

100100

00

5050

(n=5)(n=5)

(%)(%)

74.574.5 75.875.8 75.575.5

in cat: L4 = in cat: L4 = AdamkiewiczAdamkiewicz a.a.

11 22 33 44

SCBF didn’t drop as much as we were very afraid of !! 

Exp.1
in cats in cats 
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SCBF is instantaneously SCBF is instantaneously 
compensated by compensated by 

adjacent adjacent radiculomedullaryradiculomedullary a. a. 
asas

aa New New AdamkiewiczAdamkiewicz a.a.

Right after Right after 
LigationLigation of original of original 

AdamkiewiczAdamkiewicz a.a. L4L4

The answer       became clear,The answer       became clear,
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Ligation of segmental arteries,
not including Adamkiewicz a.

Magnetic
stimulator

Electric
stimulator

Recorder
Measurement of 

spinal cord blood flow 

Exp. 2.  How many segmental a. can be ligated safely ?        

In adult dogs

Exp.2
In dogs In dogs 
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T12T11
T10T9

T13 L1 L2

Aorta

Diaphragma

Dura

T12T11 T13

Aorta

3 pairs of 3 pairs of 
segmental a. segmental a. ligatedligated

before ligation

Live TES surgery in adult dog
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T12T11T10 L1T13

Aorta

T12T11T10T9 L1 L2

Aorta

T13
7 pairs of 7 pairs of 

segmental a. segmental a. ligatedligated

5 pairs of 5 pairs of 
segmental a. segmental a. ligatedligated
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(%)

3 pairs
ligation

No
ligation

4 pairs
ligation

5 pairs
ligation

7 pairs
ligation

80.7%80.7%

71.5%71.5%

44.3%44.3%

25.0%25.0%

Changes in spinal cord blood flow
( not including the level of Adamkiewicz a. )

Before 
ligation 2hr 4hr 6hr

100

80

60

40

20

0
8hr

After
ligation 10hr
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(N=4)(N=4)

ControlControl

3 pairs3 pairs

SCEPsSCEPs MEPsMEPs (N=2)(N=2)

1msec1msec

100100�é�éVV 1msec1msec

�î�ì�î�ì �é�éVV

5 pairs5 pairs

7 pairs7 pairs

Spinal Cord Evoked PotentialsSpinal Cord Evoked Potentials Motor Evoked Potentials

The dog, after ligation of 5 segmental arteries The dog, after ligation of 5 segmental arteries 
bilaterally from T10 to L1, didnbilaterally from T10 to L1, didn’’t t paralizedparalized. . 
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L5L4L3
L6

Aorta

Aorta

L3 L4 L5 L6L5

Exp.3  Ligation of bilateral segmental arteries
including the level of Adamkiewicz artery

Only the dogs with Adamkiewicz a. 
from L5 were employed in this study 

before ligation

Ligation of 4 bilateral segmental a. (L3-6)

In most dogs 
Adamkiewicz a. arises from L5

Exp.3
in dogs in dogs 
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Before 
ligation 2hr 4hr 6hr

100

80

60
70

50

0

(%)
Changes in spinal cord blood flow

8hrAfter
ligation 10hr

4 pairs ligation (L3-4-5-6)

1 pair ligation (L5)

3 pairs ligation (L4- 5-6)

2 pairs ligation (L4-5)

Sham

90

40
30
20
10

After ligation of L5 roots with Adamkiewicz a. and adjacent level a., 
spinal cord blood flow decreased, 

but All dogs remained neurologically normal. 
However, ligations of more than that showed paraparesis.
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Before 
ligation 2hr 4hr 6hr

100

80

60
70

50

0

(%)
Changes in spinal cord blood flow

8hrAfter
ligation 10hr

4 pairs ligation (L3-4-5-6)

1 pair ligation (L5)

3 pairs ligation (L4- 5-6)

2 pairs ligation (L4-5)

Sham

90

40
30
20
10

After ligation of L5 roots with Adamkiewicz a. and adjacent level a., 
spinal cord blood flow decreased, 

but All dogs remained neurologically normal. 
However, ligations of more than that showed paraparesis.
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Total En Total En ––bloc bloc SpondylectomySpondylectomy ((VertebrectomyVertebrectomy))

Clinical Practice
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Adamkiewicz a. was found
at T10 level

T10
Tumor stain
at T10 

T10

6262 y.oy.o., Female,., Female,
���í�ì���í�ì RCC. meta.RCC. meta.
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Total En Total En ––bloc bloc SpondylectomySpondylectomy ((VertebrectomyVertebrectomy))
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T12T12

L1L1

67 y.o., Female, Breast cancer metastasis, T12, L1 

AdamkiewiczAdamkiewicz a. from L1 levela. from L1 level

T12

L1
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L1 segmental arteryL1 segmental artery
= = AdamkiewiczAdamkiewicz a.a.

T12, L1  TEST12, L1  TES
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5252 y.oy.o., Male,., Male,
T12,L1,L2, RCC T12,L1,L2, RCC matamata

L1

T12

L2

Adamkiewicz a. from L2 levelL1

L1

L2

T12
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T12, L1, L2  TEST12, L1, L2  TES

7 segmental arteries were ligated
(rt. T12, L1, L2, L3 and lt. T12, L1, L2)

L2L1T12

T12

L1

L2
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1 day post-op:  no paraparesis
T12

L1

L2AdamkiewiczAdamkiewicz a.a.
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vertebra(evertebra(e) ) 
resectedresected

•• 1 V.       116 pts.  (651 V.       116 pts.  (65 : 5 pts: 5 pts ./ ./ T7,   T10,T7,   T10,T10,T10, L2, L2L2, L2 ) ) 

•• 2 V.         30 pts.  (132 V.         30 pts.  (13 : 2 pts: 2 pts ./ ./ TT99, , L1L1 ))

•• 3 V.           9 3 V.           9 ptspts .   ( 2.   ( 2: 1 pt : 1 pt / / 
LL22 ))

Total  155 pts. (80Total  155 pts. (80 : : 88 pts. T7 pts. T7 �Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù�Ù L2 )L2 )

By preBy pre--op angiographyop angiography, , AdamkiewiczAdamkiewicz a. was a. was 
Recognized, Recognized, then, sacrificed then, sacrificed intraopintraop..

(1989(1989--20020077))

Total en bloc Total en bloc SpondylectomySpondylectomy ((VertebrectomyVertebrectomy))

TESTES
PatientsPatients

---Level of Adamkiewitz a.---
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AA AA

BB BB

CC CC

DD DD

EE EE

PrePre--opop PostPost--opopFrankel grading systemFrankel grading system

8888

4/4/00

22/22/22

93/93/55

28/28/11

Pt. Pt. AdamkiewiczAdamkiewicz a. a. ligatedligatedNeurologic Recovery
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DiscussionDiscussion
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Pictures from Pictures from ““The blood supply of the vertebral column and spinal cord in manThe blood supply of the vertebral column and spinal cord in man””,,
by Crock & by Crock & YoshizawaYoshizawa, Springer, Springer--VerlagVerlag, 1977, 1977

Adamkiewicz a.Adamkiewicz a.

Anterior Spinal a.Anterior Spinal a.

SCBF is supported by 3 channel-arterial plexus

2. 2. DuralDural Arterial PlexusArterial Plexus

1.1. Spinal canal Arterial PlexusSpinal canal Arterial Plexus
removed during removed during VertebrectomyVertebrectomy

3. 3. PialPial Arterial PlexusArterial Plexus
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2. 2. DuralDural Arterial PlexusArterial Plexus

1.1. Spinal canal Arterial PlexusSpinal canal Arterial Plexus

removed during removed during VertebrectomyVertebrectomy

3. 3. PialPial Arterial PlexusArterial Plexus
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Dura

Supporting opinion from the past literature

Di Chiro,
Br.J.Radiol. 1970
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Conclusion 

1. When Adamkiewicz a. is ligated outside the dura, 
SCBF is instantaneously compensated by 
adjacent radiculomedullary a. and other collateral 
arterial plexus networks.

2. SCBF seems to be unimpaired, when bilateral 
segmental aa. of up to three pairs are ligated
outside the dura, even if Adamkiewicz a. is 
included among them.

We must remember the importance of We must remember the importance of AdamkiewiczAdamkiewicz a. a. 
However, we shouldnHowever, we shouldn’’t be scared at it too much !t be scared at it too much !

SCBF: Spinal Cord Blood Flow
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Removal of all the tissue Removal of all the tissue 
around the around the duradura and the spinal cord and the spinal cord 

is safe is safe 
for the spinal cord function for the spinal cord function 

if it is managed by careful if it is managed by careful atraumaticatraumatic handlinghandling

““ CircumCircum--Spinal Decompression Spinal Decompression ””

Big DiscoveryBig Discovery!!

3. The technique of Circum-spinal Decompression 
can be applied in TES, Th-OPLL, severe scoliosis, etc.
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d`?1*] Kanazawa Castle

FromFrom Kanazawa Spine TeamKanazawa Spine Team

Thank you !Thank you !


