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W.F.Enneking, S.S.Spanier, M.A.Goodman:
A System for the Surgical staging of musculo-skeletal sarcoma.
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A System for the Surgical staging of musculo-skeletal sarcoma.
Clin Orthop and Rel Res 1980; 153:106-120
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TREATMENTTREATMENT n.n. Rec/Prog.Rec/Prog. A.W.DA.W.D N.E.D.N.E.D. C.D.F.C.D.F. DEADDEAD

RT+RT+
PalliativePalliative

1010 1010
(1 (1 –– 41;              41;              

av. 20 mos)av. 20 mos)

00 00 00 1010
(1 (1 –– 155;     155;     

av. 55 mos)av. 55 mos)av. 20 mos)av. 20 mos) av. 55 mos)av. 55 mos)

I.L. ExcisionI.L. Excision 44 44
(5 (5 –– 41;               41;               

22
(33 and 54 (33 and 54 

11
(47 mos)(47 mos)

00 11
(154 mos) (154 mos) 

av. 18 mos)av. 18 mos) mos)mos)

I.L. Excision. + RTI.L. Excision. + RT 1616 1212
(5 (5 –– 88;88;

55
(24 (24 –– 165;165;

11
(34 mos)(34 mos)

11
(34 mos)(34 mos)

1010
(12 (12 –– 129;129;(5 (5 –– 88;88;

av. 30 mos) av. 30 mos) 
(24 (24 –– 165;165;

av. 86) av. 86) 
(34 mos)(34 mos) (34 mos)(34 mos) (12 (12 –– 129;129;

av. 59) av. 59) 

En bloc exc.En bloc exc. 1111 33 3                     3                     8                     8                     8                    8                    00En bloc exc.En bloc exc.
(wide/marginal)(wide/marginal)

1111 33
(56, 88 and 94 (56, 88 and 94 

mos) mos) 

3                     3                     
(62, 88 and (62, 88 and 
134 mos)134 mos)

8                     8                     
(19 (19 -- 130;         130;         

av. 73 mos)av. 73 mos)

8                    8                    
(19 (19 -- 130;         130;         

av. 73 mos)av. 73 mos)

00

En bloc exc.En bloc exc.
(contaminated (contaminated 
margins)margins)

99 5                                      5                                      
(8(8-- 72;                        72;                        

av. 55 mos)av. 55 mos)

44
(44 (44 –– 123; av. 123; av. 

87mos)87mos)

4 4 
(55 (55 -- 151; av. 151; av. 

125 mos)125 mos)

4                      4                      
(55 (55 -- 151; av. 151; av. 

125 mos)125 mos)

1                                        1                                        
(102 mos)(102 mos)

margins)margins)
+ RT+ RT

av. 55 mos)av. 55 mos) 87mos)87mos) 125 mos)125 mos) 125 mos)125 mos)

TOTALTOTAL 5050 3434 1414 1414 1313 2222TOTALTOTAL 5050 3434 1414 1414 1313 2222
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TREATMENTTREATMENT n.n. Rec/Prog.Rec/Prog. A.W.DA.W.D N.E.D.N.E.D. C.D.F.C.D.F. DEADDEAD

IntralesionalIntralesional 99 44 00 33 00 66IntralesionalIntralesional
excexc..

99 44
(16 (16 –– 126;126;

av. 61) av. 61) 

00 33
(52 (52 -- 243;243;
av. 152) av. 152) 

00 66
(2 (2 –– 169;169;
av. 39) av. 39) av. 61) av. 61) av. 152) av. 152) av. 39) av. 39) 

IntralesionalIntralesional
excexc. + RT. + RT

55 33
(5 (5 –– 64;64;

00 11
(21 mos)(21 mos)

11
(21 mos)(21 mos)

44
(1 (1 –– 87;87;excexc. + RT. + RT (5 (5 –– 64;64;

av. 33) av. 33) 
(21 mos)(21 mos) (21 mos)(21 mos) (1 (1 –– 87;87;

av. 48) av. 48) 

En En blocbloc excexc.. 99 22 11 44 44 44En En blocbloc excexc..
Wide/Wide/MarginalMarginal
ContamContam ..

99 22
(41 (41 –– 55) 55) 

11
(83 (83 mosmos) ) 

44
(30 (30 –– 366;366;
av. 143) av. 143) 

44
(30 (30 –– 366;366;
av. 143)av. 143)

44
(1 (1 –– 65; 65; 
av. 20)av. 20)ContamContam .. av. 143) av. 143) av. 143)av. 143) av. 20)av. 20)

En En blocbloc excexc..
Wide/Wide/MarginalMarginal

1212 00 00 1212
(6 (6 –– 282;282;

1212
(6 (6 –– 282;282;

00
Wide/Wide/MarginalMarginal (6 (6 –– 282;282;

av. 131) av. 131) 
(6 (6 –– 282;282;
av. 131)av. 131)

TOTALTOTAL 3535 99 11 2020 1717 1414



L.D., 61 yrs. L2 Chordoma.
Layer D involvement.  Dura infiltration

Courtesy dr. R.Biagini, Rizzoli Inst. (Bologna) & I.F.O. (Rome)



L.D., 61 yrs. L2 chordoma.
Layer D involvement;Layer D involvement;

and dura infiltration (layer E).and dura infiltration (layer E).

En bloc resectionEn bloc resection
Including duraIncluding dura

Courtesy dr. R.Biagini, Rizzoli Inst. (Bologna) & I.F.O. (Rome)



�8)8:�";���	8����-�������8
���
��)��
����
�

�����
��)��
����
�

��
�
��������
7��������
�1���
���28

�
�.�����
	
����

%
�����
������8%
�����
������8
�
��
	�������

<��������9�.�
�-��
8<��������9�.�
�-��
8

&
�����������������
�

�8&
�����������������
�

�8

3��9������
����	�<��9�1����

�
�23��9������
����	�<��9�1����

�
�2

87 mos follow-up: CDF  

Courtesy dr. R.Biagini, Rizzoli Inst. (Bologna) & I.F.O. (Rome)
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Adamkiewicz a.
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A. W. Adamkiewicz (1850–1921) 

Arterial vasculature of the spinal cord . Arterial vasculature of the spinal cord . 
Adamkiewicz, 1881 
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1991 to 2007: 1020 cases – 134 en bloc resections
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• Major neurological complications: 2 cases• Major neurological complications: 2 cases
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5>B�A
� Multiple feedings to the ASA

5>B�A
� Multiple feedings to the ASA
� Collateral circulation
� Anatomical pattern of blood supply to the spinal cord



• If a careful study of the vascular supply to the cord is 
required:required:
– Angio CT– Angio CT
– Angio MRI
Are the most appropriate studiesAre the most appropriate studies
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