
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
82

4 
83

2
A

1
*EP003824832A1*

(11) EP 3 824 832 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
26.05.2021 Bulletin 2021/21

(21) Application number: 20206137.0

(22) Date of filing: 06.11.2020

(51) Int Cl.:
A61B 17/88 (2006.01) A61B 17/70 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
KH MA MD TN

(30) Priority: 08.11.2019 US 201962932894 P

(71) Applicant: K2M, Inc.
Leesburg, VA 20175 (US)

(72) Inventors:  
• KUNES, Brian

Washington, District of Columbia, Washington
20003 (US)

• HOLLINS, Stacy
New Castle, Virginia 24127 (US)

• BLAKEMORE, Laurel
Falls Church, Virginia 22043 (US)

• HSU, Brian
Greenwich, New South Wales 2065 (AU)

• FERGUSON, John
1011 Herne Bay, Auckland (NZ)

(74) Representative: ABG Intellectual Property Law, 
S.L.
Avenida de Burgos, 16D 
Edificio Euromor
28036 Madrid (ES)

(54) ANTERIOR TETHER TENSIONER

(57) A tether tensioner (100) includes a handle as-
sembly (200), an elongate member (300) extending dis-
tally from the handle assembly, and an engaging portion
(400). The handle assembly includes a stationary mem-
ber (204), a trigger (206) pivotably coupled to the station-
ary member, and a spool (222) rotatably supported on
the stationary member. The spool is configured to wrap
a tether (600) thereabout. The spool is operatively cou-
pled with the trigger such that pivoting of the trigger rel-
ative to the stationary member causes rotation of the
spool. The elongate member includes a channel (302)
configured to slidably receive a tether therethrough. The
engaging portion is configured to receive a head portion
of a bone screw such that a tether extends from the head
portion disposed in the engaging portion to the spool
through the channel of the elongate member.



EP 3 824 832 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical de-
vices and, more particularly, to a tether tensioning device.

2. Discussion of Related Art

[0002] When an individual’s spine presents abnormal
curvature, the vertebrae are inclined relative to one an-
other and relative to said vertebral axis. The lateral edges
of the vertebrae situated on one side are thus closer to
one another and form a concave curve, while the lateral
edges on the other side appear spaced apart from one
another and form a convex curve. In order to straighten
the spinal column, the lateral edges of the vertebrae on
the concave side are spaced apart from one another and
are taken relative to one another to a distance that is
substantially equivalent to the distance between the lat-
eral edges on the other side. Thereafter, in order to keep
the vertebrae in that position relative to one another,
known devices such as spinal rods are utilized.
[0003] In rod-based techniques, one or more spinal
rods are attached to the vertebrae at several fixation sites
to progressively correct the spinal deformity. The spinal
rods are typically pre-curved intraoperatively to a desired
adjusted spinal curvature. Wires as well as bone screws
can be used to pull individual vertebra toward the spinal
rod. The rigidity and permanence of rigid rod-based sys-
tems can also hinder or prevent growth of the spine and
they generally require fusion of many spine levels, dras-
tically reducing the flexibility of the spine. To help remedy
some of these issues, a tether and anchor system can
be used to correct curvature of the spine using a number
of anchors disposed within the spinal bones that are con-
nected with tethers extending between them. The elas-
ticity of the tethers prevents some of the problems with
the rigidity and permanence of the rod-based systems,
although the tethers must be tensioned after implantation
to achieve the desired force between the anchor to cor-
rect the spinal deformities.
[0004] Therefore, a continuing need exists for a tether
tensioner that can provide adequate tensioning of the
tethers to provide spinal correction, while maintaining the
safety of the patient.

SUMMARY

[0005] In accordance with an embodiment of the
present disclosure, a tether tensioner includes a handle
assembly, an elongate member extending distally from
the handle assembly, and an engaging portion. The han-
dle assembly includes a stationary member, a trigger piv-
otably coupled to the stationary member, and a spool
rotatably supported on the stationary member. The spool

is configured to wrap a tether thereabout. The spool is
operatively coupled with the trigger such that pivoting of
the trigger relative to the stationary member causes ro-
tation of the spool. The elongate member includes a
channel configured to slidably receive a tether there-
through. The engaging portion is configured to receive a
head portion of a bone screw such that a tether extends
from the head portion disposed in the engaging portion
to the spool through the channel of the elongate member.
In an embodiment, the handle assembly may further in-
clude a ratchet wheel operatively coupled with the spool
for concomitant rotation therewith. In another embodi-
ment, the trigger may include a rack including teeth to
engage teeth of the ratchet wheel. In yet another embod-
iment, the handle assembly may further include a biasing
member to urge the rack towards engagement with the
ratchet wheel. In an embodiment, the handle assembly
may further include a biasing member to urge the trigger
away from the stationary member. In still yet another em-
bodiment, the spool of the handle assembly and the chan-
nel of the elongate member may be axially aligned. In an
embodiment, the engaging portion may be disposed at
a distal portion of the elongate member. In another em-
bodiment, the elongate member may be substantially
parallel to the stationary member of the handle assembly.
In yet another embodiment, the engaging portion may
include a chamber defining an aperture to receive a head
portion of a bone screw therethrough. In still yet another
embodiment, the elongate member may define a bore
dimensioned to receive a tether therethrough. The bore
may be in communication with the aperture of the cham-
ber of the engaging portion. In an embodiment, the en-
gaging portion may be positioned with the tether receiv-
ing channel of the tensioner aligned with the tether re-
ceiving slot of the head of the bone screw. In an embod-
iment, the chamber may include an inner wall having
threads to threadably secure a set screw of a bone screw
thereto. In another embodiment, the elongate member
may define a groove along a length thereof. The groove
may be configured to receive a driver to drive a set screw
of a bone screw. In an embodiment, the groove of the
elongate member may be aligned with the engagement
portion.
[0006] In accordance with another embodiment of the
present disclosure, a surgical kit includes a tether, a bone
anchor including a bone screw and a set screw, and a
tether tensioner. The bone screw has a head portion de-
fining a slot dimensioned to receive the tether, and a
shank having bone threads and extending from the head
portion. The set screw has an anvil portion extending
distally from the threaded portion. The anvil portion has
a non-planar surface. The tether tensioner includes a
handle assembly, an elongate member extending distally
form the handle assembly, and an engaging portion. The
handle assembly includes a stationary member, a trigger
pivotably coupled to the stationary member, and a spool
rotatably supported on the stationary member for wrap-
ping the tether thereabout. The spool is operatively cou-
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pled with the trigger such that pivoting of the trigger rel-
ative to the stationary member causes rotation of the
spool. The elongate member includes a channel config-
ured to slidably receive the tether therethrough. The en-
gaging portion is configured to receive the head portion
of the bone screw such that the tether extends from the
head portion disposed in the engaging portion to the
spool through the channel of the elongate member. In an
embodiment, the bone screw head portion of the tether
tensioner may include an inner wall having threads, and
the set screw may include threads. The threads of the
bone screw head may be engageable with the threaded
portion of the set screw. In another embodiment, the anvil
portion of the set screw may include an engaging surface
having a convex portion interposed between lateral con-
cave portions. In yet another embodiment, the head por-
tion of the bone screw may have an engaging surface
having a concave portion interposed between lateral con-
vex portions. In still another embodiment, the kit may
further include a driver configured to drive the set screw.
In an embodiment, the elongate member of the tether
tensioner may include a groove along a length of the
elongate member. The groove may be dimensioned to
slidably receive the driver. In another embodiment, the
handle assembly of the ratchet tensioner may further in-
clude a ratchet wheel operatively coupled with the spool
for concomitant rotation therewith. The ratchet wheel
may be configured to rotate in a single direction. In an-
other embodiment, the engaging portion of the tether ten-
sioner may include a chamber defining an aperture con-
figured to receive the head portion of the bone screw
therethrough. In yet another embodiment, the elongate
member of the tether tensioner may define a bore dimen-
sioned to receive the tether therethrough. The bore may
be in communication with the aperture of the chamber of
the engaging portion.
[0007] In accordance with another aspect of the
present disclosure, a method of applying tension to a
tether includes securing a first end portion of a tether
relative to a bone screw; passing a second end portion
of the tether through a first slot in a bone screw and
through a second slot defined in a distal end of an en-
gaging portion of a tether tensioner; extending the sec-
ond end portion of the tether through a bore defined in
an elongate member of the tether tensioner towards a
handle assembly of the tether tensioner; wrapping the
second end portion of the tether around a spool of the
handle assembly; placing the engaging portion of the
tether tensioner over a head portion of the bone screw
such that the tether extends through the slot defined in
the head portion of the bone screw and into the second
slot of the engaging portion; rotating the spool to provide
tension in the tether; and securing the tether to the bone
screw. In an embodiment, the method may further include
manipulating the tether to provide proper tension prior to
rotating the spool. In another embodiment, the method
may further include partially securing the tether to the
second bone screw prior to rotating the spool. In yet an-

other embodiment, securing the first end portion relative
to bone may further include securing the first end of the
tether to a first bone screw, and looping the tether around
an anatomical structure before passing the second end
portion of the tether through the tether receiving slots of
the bone screw and the engaging portion. In yet another
embodiment, the method may further include feeding the
second end of the tether through a channel of the elon-
gate member and towards the handle assembly of the
tether tensioner. In still yet another embodiment, secur-
ing the tether to the second bone screw may include
threadably coupling a set screw disposed in the engaging
portion to the head portion of the second bone screw to
secure the tether therebetween. In yet another embodi-
ment, the the set screw may include a first non-planar
surface and the first slot of the bone screw includes a
second non-planar surface, the method may further com-
prise tightening the set screw toapply a pressure between
the first and second non-planar surfaces to lock the tether
disposed therebetween and extending through the first
slot
[0008] In accordance with another aspect of the
present disclosure, a bone anchor defining a longitudinal
axis comprising a head portion having a first opening
concentric about the longitudinal axis, a second opening
transverse to the longitudinal axis and in communication
with the first opening, and a first non-planar surface at a
distal end of the first opening, and a set screw receivable
in the first opening and having a second non-planar sur-
face at a distal end thereof, the second non-planar sur-
face corresponding to the first non-planar surface, the
second opening in communication with the first opening
such that a tether passed through the second opening
traverses the first opening across the non-planar surface,
wherein tightening the set screw applies a pressure be-
tween the first and second non-planar surfaces to lock
the tether disposed therebetween and extending through
the first slot. In other aspects, the bone anchor may fur-
ther comprise a shank having threads and extending from
the head portion. In other aspects, the first opening may
include threads and the set screw is threadably receiva-
ble in the first opening. In other aspects, a bone anchor
system may include the above bone anchor and a tether
engaged between the first and second non-planar sur-
faces.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Various aspects of the present disclosure are
described hereinbelow with reference to the drawings,
wherein:

FIG. 1 is a perspective view of a tether tensioner in
accordance with an embodiment of the present dis-
closure;
FIG. 2 is a side view of a bone anchor for use with
the tether tensioner of FIG. 1;
FIG. 3 is a cross-sectional view of the bone anchor
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of FIG. 2 taken along section line 3-3 of FIG. 2;
FIG. 4 is an enlarged view of the indicated area of
detail of FIG. 3;
FIG. 5 is a perspective view of a set screw of the
bone anchor of FIG. 2;
FIG. 6 is a side view of the set screw of FIG. 5;
FIG. 7 is a front view of the tether tensioner of FIG. 1;
FIG. 8 is a side view of the tether tensioner of FIG. 1;
FIG. 9 is a rear view of the tether tensioner of FIG. 1;
FIG. 10 is a rear view of the tether tensioner of FIG.
1 with a portion of a housing of a handle assembly
removed;
FIG. 11 is an enlarged view of the indicated area of
detail of FIG. 10;
FIG. 12 is another side view of the tether tensioner
of FIG. 1;
FIG. 13 is a cross-sectional view of the tether ten-
sioner of FIG. 12 taken along section line 13-13 of
FIG. 12;
FIG. 14 is an enlarged view of the indicated area of
detail of FIG. 13;
FIG. 15 is a cross-sectional view of the tether ten-
sioner of FIG. 1, illustrating use with a tether;
FIG. 16 is an enlarged view of the indicated area of
detail of FIG. 15;
FIG. 17 is a partial cross-sectional view of the tether
tensioner of FIG. 1, illustrating use with the bone
anchor of FIG. 2;
FIG. 18 is a cross-sectional view of the tether ten-
sioner of FIG. 1 and a driver;
FIG. 19 is an enlarged view of the indicated area of
detail of FIG. 18;
FIG. 20 is a perspective view of the tether tensioner
of FIG. 1, illustrating use with a tether; and
FIG. 21 is a perspective view of the tether tensioner
of FIG. 20, illustrating use with the tether and the
bone anchor of FIG. 2.

DETAILED DESCRIPTION

[0010] The presently disclosed tether tensioner will
now be described in detail with reference to the drawings
in which like reference numerals designate identical or
corresponding elements in each of the several views.
However, it is to be understood that the disclosed em-
bodiments are merely exemplary of the disclosure and
may be embodied in various forms. Well-known functions
or constructions are not described in detail to avoid ob-
scuring the present disclosure in unnecessary detail.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously em-
ploy the present disclosure in virtually any appropriately
detailed structure.
[0011] As shown in the drawings and as described
throughout the following description, and as is traditional
when referring to relative positioning on an object, the

terms "proximal" and "trailing" may be employed inter-
changeably, and should be understood as referring to
the portion of a structure that is closer to a clinician during
proper use. The terms "distal" and "leading" may also be
employed interchangeably, and should be understood
as referring to the portion of a structure that is farther
from the clinician during proper use. In addition, the term
"cephalad" is used in this application to indicate a direc-
tion toward a patient’s head, whereas the term "caudad"
indicates a direction toward the patient’s feet. Further
still, the term "medial" indicates a direction toward the
middle of the body of the patient, whilst the term "lateral"
indicates a direction toward a side of the body of the
patient (i.e., away from the middle of the body of the pa-
tient). The term "posterior" indicates a direction toward
the patient’s back, and the term "anterior" indicates a
direction toward the patient’s front.
[0012] With reference to FIG. 1, a tether tensioning de-
vice in accordance with an embodiment of the present
disclosure is generally shown as a tether tensioner 100.
The tether tensioner 100 is configured to provide tension-
ing of a tether 600 (FIG. 15) extending across one or
more bone anchors 500 (FIG. 2) implanted in a bone.
The tether tensioner 100 includes a handle assembly
200, an elongate member 300 extending distally from the
handle assembly 200, and an engaging portion 400 dis-
posed at a distal portion 320 of the elongate member
300. With reference now to FIGS. 2-6, a bone anchor
500 may be utilized for use with the tether tensioner 100.
The bone anchor 500 includes a bone screw 520 and a
set screw 550. The bone screw 520 includes a head por-
tion 530 defining a slot 532, and a threaded shaft 540
extending distally from the head portion 530. The slot
532 (FIG. 17) is dimensioned to receive the tether 600
(FIG. 15) and the set screw 550 threadably engaging an
inner wall of the head portion 530 to secure the tether
600 to the head portion 530.
[0013] With continued reference to FIGS. 2-6, the head
portion 530 of the bone screw 520 preferably includes
an engaging surface 536 having a non-planar configura-
tion to engage the tether 600 (FIG. 15). Preferably the
non-planar surface configuration is curved, and is re-
ceived in opposing relation by a corresponding oppositely
curved portion of the bone screw to capture and lock a
portion of the tether therebetween. The tether 600 may
be formed of a material configured to conform to the cur-
vature of the engaging surface 536 when pressed against
the engaging surface 536 by the set screw 550. For ex-
ample, the engaging surface 536 may include a centrally
disposed concave portion 536a interposed between lat-
erally opposing convex portions 536b. A curved config-
uration of the tether locking surfaces are preferable to a
flat or angled surface to increase surface contact area,
thereby minimizing slipping of the tether, and to avoid
sharp edges which might cut into and compromise the
integrity of the tether.
[0014] With particular reference to FIGS. 5 and 6, the
set screw 550 includes a threaded portion 552 configured
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to be threadably received in the slot 532 (FIG. 2) of the
head portion 530 (FIG. 2) of the bone screw 520, and an
anvil portion 558 extending distally from the threaded por-
tion 552. In particular, the anvil portion 558 has a distal
surface 557 conforming to the curvature of the engaging
surface 536 (FIG. 4) of the screw 520. In particular, the
distal surface 557 includes a convex portion 558a inter-
posed between lateral concave portions 558b. The con-
vex portion 558a and the lateral concave portions 558b
are complementary to the concave portion 536a and the
convex portions 536b of the engaging surface 536, re-
spectively. Such a configuration enhances grip pressure
of the anvil portion 558 against the tether 600 (FIG. 15)
when compared to an anvil portion providing a planar
surface contact with the tether 600. The set screw 550
further includes a proximal portion 501 defining a cavity
503 having, e.g., a hex key feature, for non-slip engage-
ment with a driver 700 (FIG. 20) or other instruments to
drive the set screw 550 into the head portion 530 (FIG.
2) of the screw 520. It is contemplated that the cavity 503
may have any suitable configuration (e.g., slotted, hex-
agonal, square, etc.) for engagement with a driving in-
strumentation. Non-threaded set screws are known and
also are contemplated. See for example, US Patent num-
bers 6,090,111, 6,595,565, 7,278,995, 7,780,730,
8,142,842, 8,313,510, 8,579,943, 8,808,327, 8,906,062,
the contents of which are hereby incorporated by refer-
ence as if repeated herein in their entirety.
[0015] With reference now to FIGS. 7-9, the handle
assembly 200 includes a stationary member 204 and a
trigger 206 pivotably coupled with the stationary member
204 about a pivot 208. The trigger 206 is transitionable
between a spaced apart position and an approximated
position. The stationary member 204 includes a spool
assembly 220 configured to wind the tether 600 therea-
round in order to provide tensioning of the tether 600
(FIG. 15).
[0016] With reference to FIGS. 10 and 11, the spool
assembly 220 (FIG. 7) includes a housing 223 (FIG. 8)
having a ratchet wheel 226 rotatably supported therein,
and a spool 222 (FIG. 7) configured to wind the tether
600 therearound. The spool 222 is operatively coupled
with the ratchet wheel 226 for concomitant rotation with
the ratchet wheel 226. In particular, the spool 222 is dis-
posed exterior to the housing 223. The ratchet wheel 226
includes teeth 228 configured to engage a finger 231 of
a pawl 230 that is pivotably supported on the stationary
member 204 about a pivot 232. The pawl 230 is biased
to urge the finger 231 to engage the teeth 228 of the
ratchet wheel 226, by a biasing member 234. In particu-
lar, the teeth 228 of the ratchet wheel 226 and the finger
231 are configured to limit rotation of the ratchet wheel
226 to a single direction such as, e.g., clockwise direction
"C". Rotation of the ratchet wheel 226 in an opposite di-
rection is inhibited under such a configuration. However,
the clinician may press the distal end 236 of the pawl 230
towards the stationary member 204 to disengage the fin-
ger 231 from the teeth 228 of the ratchet wheel 226,

which, in turn, enables the ratchet wheel 226 to turn in
an opposite direction and relieves the tether 600 of ten-
sion.
[0017] With continued reference to FIGS. 10 and 11,
the trigger 206 is pivotably coupled to the stationary mem-
ber 204 about the pivot 208. The handle assembly 200
further includes a biasing member 209 disposed adjacent
the pivot 208 in order to urge the trigger 206 away from
the stationary member 204. The trigger 206 further in-
cludes a rack 240 having teeth 242 configured to engage
the teeth 228 of the ratchet wheel 226. Under such a
configuration, the axial displacement of the rack 240 in
a direction "R", i.e., linear motion, is converted into rota-
tion of the ratchet wheel 226 in the direction of "C", which,
in turn, imparts concomitant rotation to the spool 222
(FIG. 8). The housing 223 (FIG. 8) of the spool assembly
220 further defines a bore 207 dimensioned to receive
the rack 240 therethrough. The housing 223 further in-
cludes a press 248 coupled to a biasing member 250
such that the press 248 urges the rack 240 to engage
the teeth 228 of the ratchet wheel 226.
[0018] The handle assembly 200 is dimensioned to fit
in a palm of a clinician such that fingers of the clinician
wrap around the trigger 206. Under such a configuration,
the clinician may squeeze the trigger 206 with the fingers
to apply tension to the tether 600 (FIG. 15), as will be
described in detail below. The clinician may also use,
e.g., an index finger, to squeeze the distal end 236 of the
pawl 230 to release tension in the tether 600.
[0019] With reference now to FIGS. 12-14, the elon-
gate member 300 extends distally from the handle as-
sembly 200. The elongate member 300 includes a chan-
nel 302 extending along the length of the elongate mem-
ber 300. The channel 302 is aligned with the spool 222
in order to feed the tether 600 (FIG. 15) to the spool 222.
In addition, the channel 302 is interposed between guides
304 configured to guide the tether 600 through the chan-
nel 302. The elongate member 300 defines an opening
310 at a distal end 308 thereof. The opening 310 is di-
mensioned to receive the tether 600 therethrough and to
direct the tether 600 towards the spool 222 from the en-
gaging portion 400. The elongate member 300 further
defines a groove 350 configured to slidably receive a
driver 700 (FIG. 20) for driving the set screw 550 into and
out of the head portion 530 (FIG. 2) of the screw 520.
[0020] With particular reference to FIG. 14, the engag-
ing portion 400 is disposed at the distal portion 320 (FIG.
1) of the elongate member 300. In particular, the engag-
ing portion 400 is positioned to be aligned with the driver
700 (FIG. 20) received through the groove 350 of the
elongate member 300. The engaging portion 400 in-
cludes a chamber 402 dimensioned to receive the head
portion 530 (FIG. 2) of the screw 520. The chamber 402
defines an opening 409 dimensioned to receive the head
portion 530 therethrough. An inner wall of the chamber
402 includes threads 406 configured to threadably en-
gage the threaded portion 552 (FIG. 5) of the set screw
550. Under such a configuration, the set screw 550 may

7 8 



EP 3 824 832 A1

6

5

10

15

20

25

30

35

40

45

50

55

be loaded in the engaging portion 400 prior to use.
[0021] With reference now to FIGS. 15-17, the tether
600 may extend through a distal portion 405 of the en-
gaging portion 400, i.e., in registration with the opening
409 (FIG. 14). Under such a configuration, when the head
portion 530 of the screw 520 is disposed in the chamber
402 of the engaging portion 400, the tether 600 may ex-
tend through the slot 532 (FIG. 2) of the head portion 530
and into the opening 310 defined in the elongate member
300.
[0022] With reference now to FIGS. 18 and 19, the set
screw 550 optionally may be loaded in the chamber 402
of the engaging portion 400 prior to use. After the head
portion 530 of the screw 520 is received in the chamber
402 of the engaging portion 400 such that the tether 600
extends through the slot 532 (FIG. 2) of the head portion
530 and the opening 310 of the elongate member 300,
the driver 700 may be utilized to drive the set screw 550
into the head portion 530 in order to secure the tether
600 to the bone anchor 500 (FIG. 2). At this time, the
tether 600 extending through the opening 310 of the elon-
gate member 300 extends to the handle assembly 200
and is wrapped around the spool 222. The ratchet wheel
226 (FIG. 11) maintains the tether 600 wrapped around
the spool 222. Optionally, the spool 222 may be further
provided with a clamp or a clip 223 to further secure the
tether 600 to the spool 222.
[0023] It is envisioned that the tether 600 may be made
from various polymers including, e.g., nylon, Dacron®,
Ultra-High-Molecular-Weight Polyethylene (UHMWPE),
polypropylene, and polyester. It is also contemplated that
the tether 600 may include a body, a leader, and a guide
wire. The body may include a stiffening wire to increase
the stiffness of the body. The stiffening wire may be em-
bedded in the body or may be externally bonded (i.e.,
bonded on an external surface of the body). The stiffening
wire may be bonded along the entire length of the body
or only a portion of the length of the body. Reference may
be made to U.S. Patent Application Publication No.
2014/0257397, and International Patent Application Pub-
lication No. WO 2016/172677, the entire contents of each
of which are incorporated herein by reference, for a de-
tailed discussion of the construction and operation of the
fastening system.
[0024] With reference to FIGS. 20 and 21, in use, two
or more screws 520 (FIG. 2) are affixed to anatomical
structures of the patient such as, e.g., two or more ver-
tebral bodies. One end of the tether 600 is placed in the
slot 532 (FIG. 2) of one of the screws 520 and is secured
to the slot 532 by a set screw 550 (FIG. 5). At this time,
the tether 600 may be manipulated to provide, e.g., prop-
er alignment or tension, with respect to the vertebral bod-
ies. For example, the tether 600 may form a loop around
a vertebral body or be passed around bony structure such
as the lamina or spinous process. Thereafter, a free end
of the tether 600 is placed adjacent the distal end 405 of
the engaging portion 400 and is inserted through opening
409 of the second screw and through opening 310 (FIG.

14) of the elongate member 300. The tether 600 is fed
through the channel 302 towards the handle assembly
200. The free end of the tether 600 is then wrapped
around the spool 222.
[0025] Thus, the tether 600 passes through the mount-
ing portion of the elongate member 300 and through the
receiving slot of the second screw, ready to be tensioned.
The head portion 530 of the second screw 520 is received
in the chamber 402 of the engaging portion 400 such that
the tether 600 extends through the slot 532 (FIG. 2) of
the head portion 530. At this time, the driver 700 is utilized
to at least partially tighten the set screw 550 while still
allowing the tether 600 to be tightened. The clinician may
squeeze the trigger 206 of the handle assembly 200 in
order to remove any slack or to provide tensioning of the
tether 600. Once the desired tension in the tether 600 is
reached, the driver 700 may be utilized to fully tighten
the set screw 550. This process may be repeated for a
desired number of bone anchors 500. Alternatively, it is
contemplated that the tether and tensioner may be used
with a single screw. Thus it will be appreciated that the
tether may be secured directly to bone (such as by being
passed around bone and through a loop provided one
end ot the tether) and then passed through slots 409-310
for tensioning, and then secured with set screw 550. Al-
ternatively, it is contemplated that the tether may be
passed aroud bone or other structures, including rods or
other portions of a surgical construct, with both ends of
the tether passed through slots 409, 310, secured to the
tensioning spool, tensioned, and then secured in place
with set screw 550. Advantageously, the tether may be
loaded to the tensioner outside the body. Thus, the tether
may be passed through the bone screw with the bone
screw mounted to bone and led out of the incision, where
the tether is inserted through the tether engaging slot of
the bone screw engaging portion and through the chan-
nel to the spool. The tether may be attached to the ten-
sioner at this point or subsequent to positioning the en-
gaging portion onto the bone screw. With the tether fed
into the tensioner, the tensioner may be slid down the
tether and the engaging portion placed around the bone
screw. At this point the slots 409, 310 become aligned
to facilitate passage of the tether through the screw into
the tensioner. As a further advantage, the set screw and
driver may be inserted with the tensioner, and the set
screw provisionally engaged with the screw engaging
chamber of the bone screw. The tether may be pinned
or otherwise secured to the spool, or may simply be
passed around the spool multiple times to create a cap-
stan effect to hold the tether to the spool as tension is
applied by turning the spool to put the tether under ten-
sion. The tether may be secured to the spool with the
elongate member of the tensioner inside or outside the
body.
[0026] While several embodiments of the disclosure
have been shown in the drawings, it is not intended that
the disclosure be limited thereto, as it is intended that the
disclosure be as broad in scope as the art will allow and
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that the specification be read likewise. Any combination
of the above embodiments is also envisioned and is with-
in the scope of the appended claims. Therefore, the
above description should not be construed as limiting,
but merely as exemplifications of particular embodi-
ments. Those skilled in the art will envision other modi-
fications within the scope and spirit of the claims append-
ed hereto.

Claims

1. A tether tensioner comprising:

a handle assembly including:

a stationary member;
a trigger pivotably coupled to the stationary
member; and
a spool rotatably supported on the station-
ary member, the spool configured to wrap
a tether thereabout, the spool operatively
coupled with the trigger such that pivoting
of the trigger relative to the stationary mem-
ber causes rotation of the spool;

an elongate member extending distally from the
handle assembly, the elongate member includ-
ing a channel configured to slidably receive a
tether therethrough; and
an engaging portion configured to receive a
head portion of a bone screw such that a tether
extends from the head portion disposed in the
engaging portion to the spool through the chan-
nel of the elongate member.

2. The tether tensioner according to claim 1, wherein
the handle assembly further includes a ratchet wheel
operatively coupled with the spool for concomitant
rotation therewith.

3. The tether tensioner according to claim 2, wherein
the trigger includes a rack including teeth to engage
teeth of the ratchet wheel.

4. The tether tensioner according to claim 3, wherein
the handle assembly further includes a biasing mem-
ber to urge the rack towards engagement with the
ratchet wheel.

5. The tether tensioner according to claims 3 or 4,
wherein the handle assembly further includes a bi-
asing member to urge the trigger away from the sta-
tionary member.

6. The tether tensioner according to any of claims 1-5,
wherein the spool of the handle assembly and the
channel of the elongate member are axially aligned.

7. The tether tensioner according to any of claims 1-6,
wherein the engaging portion is disposed at a distal
portion of the elongate member.

8. The tether tensioner according to any of claims 1-7,
wherein the elongate member is substantially paral-
lel to the stationary member of the handle assembly.

9. The tether tensioner according to any of claims 1-8,
wherein the engaging portion includes a chamber
defining an aperture to receive a head portion of a
bone screw therethrough.

10. The tether tensioner according to claim 9, wherein
the elongate member defines a bore dimensioned
to receive a tether therethrough, the bore in commu-
nication with the aperture of the chamber of the en-
gaging portion.

11. The tether tensioner according to claims 9 or 10,
wherein the engaging portion is positioned with the
tether receiving channel of the tensioner aligned with
the tether receiving slot of the head of the bone
screw.

12. The tether tensioner according to any of claims 9-11,
wherein the chamber including an inner wall having
threads to threadably secure a set screw of a bone
screw thereto.

13. The tether tensioner according to any of claims 1-12,
wherein the elongate member defines a groove
along a length thereof, the groove configured to re-
ceive a driver to drive a set screw of a bone screw.

14. The tether tensioner according to claim 13, wherein
the groove of the elongate member is aligned with
the engagement portion.

15. A surgical kit comprising:

a tether;
a bone anchor including:

a bone screw having a head portion defining
a slot dimensioned to receive the tether, and
a shank having bone threads, the shank ex-
tending from the head portion; and
a set screw having an anvil portion extend-
ing distally from the threaded portion, the
anvil portion having a non-planar surface;
and

the tether tensioner of any of claims 1-14.
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