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1
SLING BLADE TRANSECTION OF THE
TRANSVERSE CARPAL LIGAMENT

This application claims benefit of provisional patent appli-
cation 61/388,524, filed Sep. 30, 2010.

BACKGROUND OF THE INVENTION

This invention relates to surgery and more particularly to
percutaneous or endoscopic transection of the transverse car-
pal ligament.

First described in 1933, carpal tunnel release surgery is
now considered the most frequently performed operation in
the United States. Although carpal tunnel syndrome can be
caused by a variety of clinical disorders (hypothyroidism,
diabetes, pregnancy etc.), occupational injury or repetitive
strain syndrome is now the most frequent association. Indeed,
carpal tunnel syndrome is second only to back injuries as the
most common reason for employee absenteeism. With repeti-
tive use of the hand, the transverse carpal ligament is thought
to hypertrophy thereby compressing the median nerve run-
ning beneath it causing the compression neuropathy known as
carpal tunnel syndrome.

The carpal tunnel is formed dorsally by the proximal row of
carpal bones. Ventrally, the broad ligament known as the
transverse carpal ligament extends from the hook of the
hamate bone medially to the trapezium bone laterally to form
the roof or ventral boundary of the carpal tunnel. Within the
tunnel pass the flexor tendons of the hand, the median nerve
and associated synovial tissues associated with the flexor
tendons.

While a variety of temporizing measures can be used to
treat the condition (splinting, anti-inflammatory medication,
steroid injection), only surgery is considered curative.
Because surgery for this condition enjoys a very high success
rate with low morbidity, it is frequently chosen as the defini-
tive treatment option.

The surgical treatment of this condition can be broadly
divided into two types: open versus minimally invasive (en-
doscopic or percutaneous).

With the open procedure, the skin lying over the carpal
tunnel is incised and the transverse carpal ligament is then
transected under direct vision. The skin is then reapproxi-
mated with sutures.

In the endoscopic version, small portals are made in the
skin and the transverse carpal ligament is transected endo-
scopically or through small portals without major disruption
of the overlying skin and subcutaneous tissues. In the percu-
taneous method the ligament is incised using small skin por-
tals similar to the endoscopic method but does not need the
use of an expensive endoscope to achieve the same result.
Because the majority of pain receptors are located in the skin,
limiting surgical trauma to the ligament results in signifi-
cantly less pain attributable to the procedure and a shorter
convalescent period.

Since endoscopic or percutaneous procedures involve
smaller skin incisions as compared to the open procedures,
they are favored by many surgeons in the treatment of this
condition. Present endoscopic procedures require passing an
endoscope and associated cutting instruments through the
carpal tunnel to facilitate the endoscopic operation. In severe
forms of carpal tunnel syndrome, the hypertrophied trans-
verse carpal ligament renders the carpal tunnel quite narrow.
Indeed, this is the pathologic process by which the median
nerve becomes compressed. When the carpal tunnel is nar-
row, it becomes difficult and sometimes impossible to pass all
of the necessary equipment needed to perform the release
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surgery. This occurs because the endoscope and associated
instruments have a fixed diameter which the pathologically
narrow carpal tunnel may not be able to accommodate. For
this reason, fully 15% to 20% of endoscopic procedures can-
not be completed and must be converted to open procedures.
In addition, even in successful endoscopic procedures, sig-
nificant parathesia may be noted postoperatively because of
damage to the median nerve that occurs when surgical endo-
scopes and instruments are passed through a pathologically
narrow carpal tunnel.

Therefore, one object of this invention is to avoid the need
for an endoscope in performing percutaneous carpal trans-
verse ligament transection.

SUMMARY OF THE INVENTION

According to this invention, the transverse carpal ligament
is transected either endoscopically, or percutaneously with-
out an endoscope, utilizing instruments which present mini-
mal cross-sectional area, thereby allowing surgery to be pre-
formed even in extremely tight or narrowed carpal tunnels.

To do this, a flexible guide—in the simplest rendition, a
wire, but in the preferred embodiment a flexible spatula—is
passed through a proximal skin portal and is retrieved through
a skin portal which is distal to the transverse carpal ligament.

Once the guide (wire(s) or spatula) has been received at the
distal portal it is anchored and drawn taut so that it intimately
contacts the adjacent ligament or fascia in a sling-like fashion.

The sling guide (wire(s) or spatula) then serves as a track
along which a cutting blade or instrument can be pulled or
pushed to transect the ligament. Sufficient tension is main-
tained on the sling guide to maintain intimate contact with the
ligament and to ensure that the translating cutting apparatus is
held against the ligament with sufficient force to ensure that
the ligament is transected. In the spatula embodiment, the flat
undersurface opposite to the cutting blade serves as a protec-
tive shield to the dorsal median nerve and attendant liga-
ments. In the wire or filament embodiment, the stabilizing
wings of the cutting apparatus serve to shield the nerve and
ligaments.

To maintain sufficient tautness of the wire or spatula guide
embodiments, the distal end of the sling assembly (wire or
spatula) is anchored at the distal port, and tensile force is
applied proximally, or vice versa. Once the wire or spatula is
deemed sufficiently taut, a cutting blade assembly is slid onto
the sling assembly and the blade is then pulled or pushed
along the sling assembly in order to transect the volar carpal
ligament.

An additional wire or wires attached to the cutting assem-
bly may be employed to allow a pulling force, or a flexible rod
may be used to allow a pushing force. In either event the blade
is passed along the sling guide (wire or spatula) thereby
transecting the ligament.

Once the ligament has been transected, the sling-blade
assembly can be removed from either the proximal or distal
portal and the portals closed with a single suture.

The method described is simpler than present minimally
invasive methods and can be done without (or with) adjunc-
tive endoscopy. In addition, by varying the heights of the
cutting blade on the blade assembly, partial depth transaction
of the ligament may be performed to preserve some func-
tional integrity of the transverse carpal ligament while still
allowing enlargement of the carpal tunnel and decompression
of the median nerve.

The cutting assembly which is manipulated along the sling
guide includes a midline dorsal blade—resembling a shark’s
dorsal fin—attached perpendicular to a wing having slots,
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grooves, rails or tunnels which engage the sling assembly in
a stable fashion allowing only for to and fro movement along
the linear axis of the sling. By tautening the sling assembly,
the wing of the blade assembly is held in intimate proximity
to the undersurface of the ligament while the dorsal cutting
blade transects the ligament as the blade is slid along the
tautened sling.

Tautening of the sling assembly in turn can be achieved by
pulling on the ends of the assembly, or alternatively, by
anchoring one end at a skin portal and pulling on the other.
This invention can be employed with or without an endoscope
thereby providing an additional benefit of substantial cost
containment in addition to affording a percutaneous method
of transecting ligaments or fascia with the instruments pre-
senting the smallest cross-sectional area yet achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings,

FIG. 1 is a perspective view of a channel for the spatula
version of a sling blade device embodying the invention;

FIG. 2 is aperspective view ofa curved channel embodying
the spatula version;

FIG. 3 is a view like FIG. 2, showing a flexible guide
inserted in the channel of the spatula version;

FIG. 4 is a view like FIG. 3, showing a cutting blade in the
channel of the spatula version and an anchor on the distal end;

FIGS. 5a-5f'show a sequence of steps for using the spatula
version of the invention;

FIGS. 6a-6fshow a sequence, viewed along the axis of the
ligament, of the curved wire version being inserted percuta-
neously beneath the ligament;

FIGS. 7a-7d depict a spatula or tape guide inserted beneath
the ligament, similar to FIG. 6;

FIGS. 8a-8¢ show a tip removal sequence for a two-wire
version of the invention;

FIGS. 9a and 95 show steps of lacing the two-wire guide
through the knife assembly as well as an anchor holding the
distal tip at the skin surface;

FIGS. 10a and 106 are top plan and side elevational views
of the spatula or tape guide;

FIGS. 11a-11c¢ show a sequence of tip removal for the
single wire version;

FIGS. 12a and 125 show steps of lacing the single wire
guide through the knife as well as the knife assembly trans-
lating along the wire guide beneath the ligament;

FIGS. 13a-13d show a sequence of tip removal for a three-
wire version of the invention;

FIGS. 14a-14d show a sequence of tip removal for the
three-wire version;

FIGS. 15a-15¢ shows steps of lacing the three-wire guide
through the knife;

FIG. 16 is a side elevation of the knife, including its handle,
using a flexible rod assembly;

FIGS. 17a-17d are, respectively, rear, side, front and side
elevations of the knife head in the single-wire version;

FIGS. 18a-18d are corresponding views for the two-wire
version, and FIGS. 194-19f show the sequence of steps on a
hand.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 1-4 shows the components of a pass through tool.
FIG. 1 illustrates a flexible knife guide tape 10 or spatula
design. The spatula has a substantially ski-like shape to the
advancing end so that it may serve as a soft tissue dissector
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and separate tissue planes with minimal trauma. FIG. 2 shows
an arcuate rigid insertion guide 12 for the flexible knife guide
tape, and FIG. 3 shows the guide loaded with the tape. FIG. 4
shows the guide with a push tape knife 14 inserted.

FIG. 5a shows the pass through tool 10 in its initial con-
figuration. The removable tip 16 enables the surgeon to push
the tool through an incision in the skin on one side of the
carpal ligament, and underneath the ligament, and anchor it at
the distal end. The curvature of the pass through tool causes it
to surface on the hand side of the ligament, whereafter the tip
may be removed as shown in FIG. 55. Then a push tape with
a cutting knife 14 attached is pushed back through the tool.
The free end of the tape is grasped and the knife is pulled just
into the guide, FIG. 5¢. Now the distal end of the guide is
secured, if desired, to an anchor 18 (FIGS. 5d,e) such as a
fitting on a wrist band worn by the patient. Once the distal end
is anchored, tension is applied on the proximal end of the
guide to keep it against the bottom of the ligament.

FIGS. 6a-6fillustrate the process in sectional views of the
carpal ligament. FIGS. 6a and 65 show a curved guide wire or
tape assembly being passed beneath the ligament. FIG. 6¢
shows the distal end of the curved guide wire assembly at the
skin exit site. FIG. 6d shows the wire guide being anchored
distally at the skin exit site, and the curved guide being
removed. FIG. 6e shows the wire guide beneath the ligament
and the curved guide almost exiting the proximal insertion
site. F1G. 6fshows the wire guide being drawn taut against the
undersurface of the ligament

FIGS. 7-10 show a variation of the invention in which the
knife guide is wire 10' or a pair of wires 10", rather than a tape
or spatula channel. As with the previous embodiment, the
wires are passed beneath the carpal ligament with a pass
through tool having a removable tip 16'. In this case, the tip is
secured to the distal ends of the guide wires. FIGS. 7a to 7d
show the passing operation.

FIGS. 8a to 8¢ show that, once the position of FIG. 7¢ is
reached, the tip having emerged from the wrist, the tip may be
pulled out of the pass through tool to expose a length of the
wires.

The wires may then be seated in a pair of slots in an
anchoring disk 20 (FIG. 9q) that rests on the skin surface
when proximal tension is applied to the wires. In this case, the
cutting knife is designed to cut when moving in the distal
direction. The knife body 14' has two holes or slots 38, best
seen in FIG. 18¢, in which the respective wires are seated.
Tension is maintained on the wires as the knife is pushed (or
pulled) along them, cutting the ligament above.

FIGS. 10 and 105 show the passing tool in two views, the
latter showing beads 22 secured to the proximal ends of the
wires. The beads are pulled to tighten the wires beneath the
ligament.

FIGS. 11 and 12 correspond to FIGS. 8 and 9, the only
difference being that there is a single guide wire, instead of
two. The anchoring disk 20' (FIG. 12a) and knife body 14"
(FIG. 17¢) are modified to receive a single wire.

FIGS. 13-15 show a further variation in which there are
three wires. This version is very similar to the two-wire ver-
sion, except for the addition of a third wire. The outer wires
serve as guides as previously described, and the knife moves
along those wires while they are help in tension. The third
wire is crimped to the knife body, and is used to pull the knife
under the ligament. The distal end of the third wire is perma-
nently secured to the removable tip of the pass through tool.
The other two wires are secured to shells 24 which sandwich
the third wire and support the tip during the passing phase.
Once the tip emerges from the wrist, the shells can be sepa-
rated (FIG. 14d) and a pull handle 26 (FIG. 15¢) may be
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applied for the surgeon to grasp. As in the prior embodiments,
the two guide wires are latched to a wrist strap at the exit
incision site, so that they may be maintained in tension during
the procedure.

FIG. 16 shows a knife having a body 28 supporting a blade
30 extending upward, a handle 32, and a flexible push rod 34
extending from the handle for pushing the head in the cutting
direction. FIGS. 17 and 18 show (for one- and two-wire
versions, respectively) details of the head and of a pivot
connection 36 between the distal end of the spatula and the
head. The pivot allows the head to follow the direction of the
guide wires during the transection.

The sequence of steps of a carpal tunnel procedure being
performed on a patient’s wrist are shown in FIGS. 194-19f

In the above descriptions, reference to “wire” should be
understood to include polymeric filaments, and not to connote
exclusively elements made from metal. Similarly, in the
claims below, “wire” means metal wire or polymeric fila-
ment.

The foregoing are presently preferred embodiments of this
invention. Variations are possible in which, for example, the
knife body may pass around, over or through the guide. The
important criteria are that the guide passes beneath the carpal
ligament, and the knife body follows the guide as the knife is
pushed or pulled along the guide. Furthermore, while this
invention was designed for carpal ligament transection, it is,
with suitable modifications, suitable for other procedures.

Since the invention is subject to modifications and varia-
tions, it is intended that the foregoing description and the
accompanying drawings shall be interpreted as only illustra-
tive of the invention defined by the following claims.

I claim:
1. An apparatus for transecting a fascia or a ligament per-
cutaneously, said apparatus comprising:
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a flexible guide comprising a spatula having a flat surface
and sufficient tensile strength such that the flexible guide
can be drawn taut beneath the fascia or ligament, and

a cutting element having a blade for partially or fully
transecting the fascia or ligament, said cutting element
comprising a flat base slidably supported by the flat
surface of the guide, and a cutting blade extending per-
pendicularly from said flat base, through a slot extending
lengthwise of the guide,

wherein the spatula has a detachable distal tip, said distal
tip having wires or strings secured to said distal tip, such
that said distal tip serves as an anchor at a distal skin
portal thereby permitting the wires or strings to be drawn
taut when tensile force is applied to them by pulling on
the distal tip.

2. An apparatus according to claim 1, wherein the spatula
has sufficient stiffness to be passed percutancously beneath
the fascia or ligament but retains sufficient flexibility or pli-
ability that it can serve as a sling beneath the ligament when
drawn taut.

3. An apparatus according to claim 1, wherein the spatula
has a substantially ski-like shape to the advancing end so that
it may serve as a soft tissue dissector and separate tissue
planes with minimal trauma.

4. An apparatus according to claim 1, wherein the spatula
may be detached from said wires or strings and then removed,
whereafter the wires or strings then may serve as the sole
guide for the cutting element.

5. An apparatus according to claim 1, wherein the ligament
is a carpal ligament.

6. An apparatus according to claim 4, wherein one of said
wires or strings is secured to the cutting element, whereby
that wire or string may be used to pull the cutting element
along the other wires or strings.
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