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WE CLAIM 

1. A surgical, tissue removal system for removing a target tissue of a subject, the system comprising a 

cutting head having  

an outer perimeter that circumscribes a lumen through the cutting head, the lumen having a 

central axis; 

a forward cutting blade on a distal edge of the outer perimeter, the forward cutting blade 

configured for (i) cutting a target tissue in a forward stroke of the cutting head and (ii) 

directing the cut tissue into the lumen; and, 

a blade guard positioned distal to the forward cutting blade and configured to guard a perimeter 

tissue from the forward cutting blade upon the forward stroke the blade guard having a 

width that is smaller than the width of a transverse cross-section of the lumen to facilitate 

entry of the target tissue into the lumen on the forward stroke. 

2. The system of claim 1, wherein the cutting head also has a backward cutting blade for cutting the 

target tissue in a backward stroke of the cutting head. 

3. The system claim 1, wherein the cutting head also has a transverse cutting blade for cutting the target 

tissue in a transverse stroke of the cutting head. 

4. The system of claim 1, wherein the cutting head also has a transverse cutting blade on the blade 

guard for cutting the target tissue in a transverse stroke of the cutting head. 

5. The system of claim 1, wherein, the cutting head is further configured for an operable communication 

between the lumen and a source of a suction; 

and, 

a suction assembly in operable communication with the cutting head, the suction assembly providing the 

source of the suction and comprising an at least substantially rigid suction tube with a central axis 

and creating the flow of suction for removing the target tissue through the lumen and out of the 

subject. 

6. The system of claim 5, wherein the at least substantially rigid suction tube is formed as a single unit 

with the cutting head. 

7. The system of claim 5, wherein the cutting head also has a backward cutting blade for cutting the 

target tissue in a backward stroke of the cutting head. 
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8. The system of claim 5, wherein the cutting head also has a transverse cutting blade for cutting the 

target tissue in a transverse stroke of the cutting head. 

9. The system of claim 5, wherein the central axis of the lumen is at an angle, ϴ1, ranging from about 5o 

to about 90o from the central axis of the rigid suction tube, and the forward cutting blade is located 

about 3mm to about 25mm from the vertex of the angle, ϴ1. 

10. The system of claim 9, wherein the operable communication between the cutting head and the 

suction assembly is articulating, and the angle, ϴ1, is adjustable.  

11. The system of claim 9, wherein the operable communication between the cutting head and the 

suction assembly is rigid, and the angle, ϴ1, is fixed. 

12. The system of claim 9, wherein the central axis of the lumen has a point of exit at the forward cutting 

blade, and the point of exit is located at a transverse distance of about 3mm to about 25mm that is 

orthogonal to the central axis of the rigid suction tube. 

13. The system of claim 5, wherein the central axis of the lumen is at an angle, ϴ1, ranging from 1o to 

180o from the central axis of the rigid suction tube, and the forward cutting blade is located 3mm to 

25mm from the vertex of the angle, ϴ1; wherein,  

an additional angle, ϴ3, is located 5mm to 25mm proximal to ϴ1;  

angles ϴ1 and ϴ3 are independently selected to range from about 0o to about 180o, with the 

limitation that  

(i) the net angle, ϴ4, between the central axis of the lumen of the cutting head and the 

central axis of the rigid suction tube located proximal to ϴ3 ranges from 0o to 90o; 

and,  

(ii) the central axis of the lumen has a point of exit at the forward cutting blade, and the point 

of exit is located at a transverse distance of about 3mm to about 25mm that is 

orthogonal to the central axis of the rigid suction tube.   

14. The system of claim 5, wherein the target tissue is a nucleus pulposus, and the perimeter tissue is an 

annulus fibrosis. 

15. The system of claim 5, the cutting head also having a backward cutting blade for cutting the nucleus 

pulposus in a backward stroke of the cutting head; 

a transverse cutting blade for cutting the nucleus pulposus in a transverse stroke of the cutting 

head; and, 
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wherein, the cutting head is configured for an operable communication between the lumen and a 

source of a suction; 

and, 

a suction assembly in operable communication with the cutting head, the suction assembly providing the 

source of the suction and comprising an at least substantially rigid suction tube with a central axis 

and creating the flow of suction for removing the nucleus pulposus through the lumen and out of 

the subject. 

16. The system of claim 15, wherein the at least substantially rigid suction tube is formed as a single unit 

with the cutting head. 

17. The system of claim 15, wherein the central axis of the lumen is at an angle, ϴ1, ranging from about 

5o to about 90o from the central axis of the rigid suction tube, and the forward cutting blade is located 

about 3mm to about 25mm from the vertex of the angle, ϴ1. 

18. The system of claim 15, wherein the central axis of the lumen has a point of exit at the forward cutting 

blade, and the point of exit is located at a transverse distance of about 3mm to about 25mm that is 

orthogonal to the central axis of the rigid suction tube. 

19. The system of claim 17, wherein the operable communication between the cutting head and the 

suction assembly is articulating, and the angle, ϴ1, is adjustable.  

20. The system of claim 17, wherein the operable communication between the cutting head and the 

suction assembly is rigid, and the angle, ϴ1, is fixed. 

21. The system of claim 15, wherein the central axis of the lumen is at an angle, ϴ1, ranging from 1o to 

180o from the central axis of the rigid suction tube, and the forward cutting blade is located 3mm to 

25mm from the vertex of the angle, ϴ1; wherein,  

an additional angle, ϴ3, is located 5mm to 25mm proximal to ϴ1;  

angles ϴ1 and ϴ3 are independently selected to range from about 0o to about 180o, with the 

limitation that  

(i) the net angle, ϴ4, between the central axis of the lumen of the cutting head and the 

central axis of the rigid suction tube located proximal to ϴ3 ranges from 0o to 90o; 

and,  
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(ii) the central axis of the lumen has a point of exit at the forward cutting blade, and the point 

of exit is located at a transverse distance of about 3mm to about 25mm that is 

orthogonal to the central axis of the rigid suction tube. 

22. The system of claim 15, wherein the backward cutting blade is positioned on the distal edge of the 

outer perimeter for cutting the target tissue in the backward stroke of the cutting head. 

23. The system of claim 15, wherein the backward cutting blade is positioned on the guard for cutting the 

target tissue in the backward stroke of the cutting head, the guard having a double-edged blade tip 

point back into the lumen at an angle, ϴ2, of greater than 90o to trap and/or cut tissue in the lumen in 

the backwards stroke of the cutting head. 

24. The system of claim 15, wherein the transverse cutting blade is positioned on the blade guard for 

cutting the target tissue in the transverse stroke of the cutting head. 
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修  改  的  权  利  要  求  书

1、一种外科组织移除系统，该外科组织移除系统用于移除目标的靶组

织，所述外科组织移除系统包括刀头，该刀头具有： 

外周，该外周限定穿过所述刀头的内腔，所述内腔具有中心轴线； 

朝前的切割刃，该朝前的切割刃位于所述外周的远端边缘，所述朝前的

切割刃构造为（i）在所述刀头的前进冲程中切割靶组织并（ii）将切割的组

织引导至所述内腔；和 

切割刃防护件，该切割刃防护件位于所述朝前的切割刃的远端，并且所

述切割刃防护件构造为在所述前进冲程中防止所述朝前的切割刃切割周边

组织，所述切割刃防护件的宽度小于所述内腔的横截面的宽度，以便于所述

靶组织在所述前进冲程中进入所述内腔中。 

 

2、根据权利要求 1 所述的外科组织移除系统，其中，该刀头还具有朝

后的切割刃，该朝后的切割刃用于在所述刀头的返回冲程中切割所述靶组

织。 

 

3、根据权利要求 1 所述的外科组织移除系统，其中，该刀头还具有横

向切割刃，该横向切割刃用于在所述刀头的横向冲程中切割所述靶组织。 

 

4、根据权利要求 1 所述的外科组织移除系统，其中，该刀头还具有位

于所述切割刃防护件上的横向切割刃，该横向切割刃用于在所述刀头的横向

冲程中切割所述靶组织。 

 

 

5、根据权利要求 1 所述的外科组织移除系统，其中，所述刀头还构造

为可操作地在所述内腔和抽吸源之间连通； 
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和， 

抽吸组件，该抽吸组件与所述刀头可操作地连通，所述抽吸组件提供所

述抽吸源并且包括至少大致刚性的抽吸管，该至少大致刚性的抽吸管具有中

心轴线，并且所述抽吸组件制造抽吸流，该抽吸流用于使所述靶组织穿过所

述内腔并移出所述目标。 

 

6、根据权利要求 5 所述的外科组织移除系统，其中，所述至少大致刚

性的抽吸管与所述刀头形成为一个整体。 

 

7、根据权利要求 5 所述的外科组织移除系统，其中，所述刀头还具有

朝后的切割刃，该朝后的切割刃用于在所述刀头的返回冲程中切割所述靶组

织。 

 

8、根据权利要求 5 所述的外科组织移除系统，其中，所述刀头还具有

横向切割刃，该横向切割刃用于在所述刀头的横向冲程中切割所述靶组织。 

 

9、根据权利要求 5 所述的外科组织移除系统，其中，所述内腔的中心

轴线与所述刚性的抽吸管的中心轴线形成角 θ1，该角 θ1 在大约 5°至大约

90°的范围内，并且所述朝前的切割刃位于距离所述角 θ1 的顶点大约 3mm

至大约 25mm 的位置。 

 

10、根据权利要求 9 所述的外科组织移除系统，其中，所述刀头和所述

抽吸组件之间的可操作的连通是铰接的，并且所述角 θ1为可调节的。 

 

11、根据权利要求 9 所述的外科组织移除系统，其中，所述刀头和所述

抽吸组件之间的可操作的连通是刚性的，并且所述角 θ1为固定的。 
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12、根据权利要求 9 所述的外科组织移除系统，其中，所述内腔的中心

轴线在所述朝前的切割刃处具有出口点，并且该出口点位于大约 3mm 至大

约 25mm 的横向距离处，所述横向距离正交于所述刚性的抽吸管的中心轴

线。 

 

13、根据权利要求 5 所述的外科组织移除系统，其中，所述内腔的中心

轴线与所述刚性的抽吸管的中心轴线形成角 θ1，该角 θ1在 1°至 180°的范

围内，并且所述朝前的切割刃位于距离所述角 θ1的顶点 3mm 至 25mm 的位

置；其中， 

额外的角 θ3，该额外的角 θ3位于靠近角 θ1的 5mm 至 25mm 处； 

角 θ1和角 θ3互相独立地选自大约 0°至大约 180°的范围内，角 θ1和角 θ3

限制为： 

（i）所述刀头的内腔的中心轴线与靠近角 θ3 的所述刚性的抽吸管的中

心轴线之间的净角为 θ4，该净角 θ4在 0°至 90°的范围内；和 

（ii）所述内腔的中心轴线具有出口点，该出口点位于所述朝前的切割

刃处，并且所述出口点位于大约 3mm 至大约 25mm 的横向距离处，所述横

向距离正交于所述刚性的抽吸管的中心轴线。 

 

14、根据权利要求 5 所述的外科组织移除系统，其中，所述靶组织为髓

核，并且所述周边组织为纤维环。 

 

 

15、根据权利要求 5 所述的外科组织移除系统，所述刀头还具有朝后的

切割刃，该朝后的切割刃用于在所述刀头的返回冲程中切除所述髓核； 

横向的切割刃，该横向的切割刃用于在所述刀头的横向冲程中切割
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所述髓核； 

   其中，所述刀头构造为可操作地在所述内腔和抽吸源之间连通； 

和， 

抽吸组件，该抽吸组件与所述刀头可操作地连通，所述抽吸组件提供所

述抽吸源并且包括至少大致刚性的抽吸管，该至少大致刚性的抽吸管具有中

心轴线，并且所述抽吸组件制造抽吸流，该抽吸流用于将所述髓核穿过所述

内腔并移出所述目标。 

 

16、根据权利要求 15 所述的外科组织移除系统，其中，所述至少大致

刚性的抽吸管与所述刀头形成为一个整体。 

 

17、根据权利要求 15 所述的外科组织移除系统，其中，所述内腔的中

心轴线与所述刚性的抽吸管的中心轴线形成角 θ1，该角 θ1在大约 5°至大约

90°的范围内，并且所述朝前的切割刃位于距离所述角 θ1 的顶点大约 3mm

至大约 25mm 的位置。 

 

18、根据权利要求 15 所述的外科组织移除系统，其中，所述内腔的中

心轴线在所述朝前的切割刃处具有出口点，并且该出口点位于大约 3mm 至

大约 25mm 的横向距离处，所述横向距离正交于所述刚性的抽吸管的中心轴

线。 

 

19、根据权利要求 17 所述的外科组织移除系统，其中，所述刀头和所

述抽吸组件之间的可操作的连通是铰接的，并且所述角 θ1为可调节的。 

 

20、根据权利要求 17 所述的外科组织移除系统，其中，所述刀头和所

述抽吸组件之间的可操作的连通是刚性的，并且所述角 θ1为固定的。 
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21、根据权利要求 15 所述的外科组织移除系统，其中，所述内腔的中

心轴线与所述刚性的抽吸管的中心轴线形成角 θ1，该角 θ1在 1°至 180°的

范围内，并且所述朝前的切割刃位于距离所述角 θ1的顶点 3mm 至 25mm 的

位置；其中， 

额外的角 θ3，该额外的角 θ3位于靠近角 θ1的 5mm 至 25mm 处； 

角 θ1和角 θ3互相独立地选自大约 0°至大约 180°的范围内，角 θ1和角 θ3

限制为 

（i）所述刀头的内腔的中心轴线与靠近角 θ3 的所述刚性的抽吸管的中

心轴线之间的净角为 θ4，该净角 θ4在 0°至 90°的范围内；和 

（ii）所述内腔的中心轴线具有出口点，该出口点位于所述朝前的切割

刃处，并且所述出口点位于大约 3mm 至大约 25mm 的横向距离处，所述横

向距离正交于所述刚性的抽吸管的中心轴线。 

 

22、根据权利要求 15 所述的外科组织移除系统，其中，所述朝后的切

割刃位于所述外周的远端边缘上，用于在所述刀头的返回冲程中切割所述靶

组织。 

 

23、根据权利要求 15 所述的外科组织移除系统，其中，所述朝后的切

割刃位于所述切割刃防护件上，用于在所述刀头的返回冲程中切割所述靶组

织，所述切割刃防护件具有双刃尖端，该双刃尖端以大于 90°的角 θ2 朝后

指向所述内腔中，以在所述刀头的返回冲程中在所述内腔中抓紧和/或切割组

织。 

 

24、根据权利要求 15 所述的外科组织移除系统，其中，所述横向的切
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割刃位于所述切割刃防护件上，用于在所述刀头的横向冲程中切割所述靶组

织。 
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