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A retractor includes a handle portion, a blade portion coupled to the handle portion. The blade portion Is configured for insertion
Into an Internal region of a patient. The blade portion includes a first portion configured to manipulate tissue of the patient. In an
embodiment, a locator element is configured to highlight an external region of the patient to indicate to a user the location of the first
portion In the Internal region. In an embodiment, a signal-transmission medium Is coupled to the blade portion and has a port. An
overmolded camera unit has a lens and Is configured to couple with the port. VWhen the camera unit is coupled with the port, the

lens Is oriented to capture images of the internal region.
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(57) Abstract: A retractor includes a
handle portion, a blade portion coupled
to the handle portion. The blade portion
1s configured for insertion into an in-
ternal region of a patient. The blade
portion includes a {first portion con-
figured to manipulate tissue of the pa-
tient. In an embodiment, a locator ele-
ment 1s configured to highlight an ex-
ternal region of the patient to indicate to
a user the location of the first portion in
the mternal region. In an embodiment, a
signal-transmission medium is coupled

/--f"'/ to the blade portion and has a port. An
7 overmolded camera unit has a lens and
'J | is configured to couple with the port.

_____________________ ok When the camera unit 1s coupled with
& the port, the lens 1s oriented to capture

images of the mternal region.
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VIDEQ RETHRADTOR

BACKGROUND OF THE INVENTION
10001] Retraciors are propes used dunng medical procedures o provide the
neaith care provider with controlied access 0 the patient and to assist with visiDility
of the area being treated. in general, a retractor has a control arm or blade portion
that extends from a handle or base porlion. The control arm or blade operably
engages the area peing trested, while the handle or base s used t© position the
control arm or blade as needed. The refractor can be hand-held by a heallh care

provider or mounted o an examination {able, operating table, or the iike.
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100021 The shape of the relracior's blade porfion often defines and limits s
USe. FOr exampie, a retracior's plage thal is sizeg and shaped 1o it down a palient’s
throat s often referred o as an intubation instrument or a laryngoscope. Similarly,
specific use relractors, such as anoscopes and colposcopes, are refractors that
nave biades that are shaped 1o oplimaily engage specific areas of the patient.

(0003] Recently, efforls have been made to improve the effectiveness of
some types of relraciors by adding lighting andfor video systems. While such
camera and hghting sysiems can improve the health care providers viewing abiiities
of the patient, they have several drawbacks. For example, since most retraciors
must be stertiized prior 10 use, cameras, lights, and their relaled elecironics that are
secured o the relracior are reguiarly subjecteg o stenlization procedures.  Over
time, these procedures c¢an tend o prematurely delerorate these components
thereby imiting their usetul lives.

10004]  Similarly, since most relraciors are monohithic siructures having a
Dlade that s sized and shaped for a single purposs, it a health care proviger would

ke different use retractors {0 each have video and/or ighting systems, each type of

refractor requires s own camera and/or lighting system {0 be mounied fherein.
Moreover, since blade sizes and shapes or a given use retracior, such as
aryngoscopes, can vary, for exampie for use on aduils and children, sacn different

sized laryngoscope must have s own camera and/or hghting systems mounted
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thereto. Accordingly, despile the benefits associated with providing video and/or
ighted retractors, the high number of cameras, highting systems, their relateg
gigctronic systems, and their related increased ¢osis associated with mainiaining
them, signiicantly increases the overall cosis of providing these systems 10 health
care providers.

10002] In adgailion, the camera sysiem is typically out of service gunng
cleaning cycles, wnich may impact i1 useluiness should an emergency need arise

during the clganing cvcie.

BRIEF DESCRIPTION OF THE DRAWINGS

0006 i, 118 a8 side view of a retractor in accorgance with an empodiment
of the present invention.

(00071 HiG. 215 a top view of the retracior of FiG. 1.

Q0081 FiG. 3 is a front view of the retractor of FiG. 1.

0008) FIG. 4 is a front perspective view of a camera unit in accordancs with
an embodiment of the present invention.

00101 FG. 5 is a rear perspective view of the camera unit of HiG. 4.

(00111 FIG. 6 is a front perspeciive view of the camera unit in the process of
coupling with the retracitor of FiG. 1.

0012 FIG. 7 is g front perspective view of the camera unit coupled with the

retracitor of Hi. 1.
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00131 HIGS. 88 dllustrate an  alternative embodiment of the present
nvention.
0014]  FIG. 10 18 a front perspeciive view of the relracior of FIG. T ncluging

a tip location beacon according o an embodiment.

(0015] HiGS. 11-12 idlustrale 3 carapace according o an embodiment

attached 0 the refractor of FIG. 1.
3016] FIGS. 13-14 dllusirate a retracior including a port ang instrument

channels according to an empodiment of the present invention.

DETAILED DESCRIPTION

10017 One or more embodiments inciude a surgical retractor with a camersa,
redundant light, and a suction CQO2 channe! capability. The device may include 3
nandie ergonomicaily designed o provide conirol of the lifting arm and o conduct
the elecirical elements required o provide power 10 the highling system and the
camera, aiso providing a path for the video signal conduction wires {0 the external
points of display. The superior end of the handle furthest from the biade may have a
prominent projection forward that will permit application of lifting force with less effort
required to hold the parl. The device may aiso have a mounting pin that permits

atiachment {0 a retracior support arm {e.g., Ropolirac) that is present in the

operaling room.
10018] The handle may also pe fitled wilh power supply such as a

rechargeable batlery and/or a fransmission capability for video {fransmission or

recording. The electronic handie may have control swilches or dispiays for capture

of images.
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0018]  The handie of an empodiment of the device can have a handie
similar {0 the pistol grip freguently seen in the sport of fencing that permiis thrust
control ana rotation control and may be of g specific dexterily, (i.e., right- and lefl-
nanded versions are avatiable.)

100201  The biade extension from the handle may be designed specificaily tor
surgical task reguirements for different given procedures. The widih and length may
pe the primary variables. The blade may have special features that conform 1o each

respective use. There can be more width, for example, in the arga ¢of the camera o

prevent fissue from encroacning on the field of view/exposure of the camera and the
Hghis. Experimentation has shown that the lissue refiects light which is detectad by
the camera and resulls in a reduction of the camera sensilivity 1o light. The reguced

sensitivity of the camera then causes a poor image from the tissue distal to the blade

D,

10021] The lifter {e.g., blade portion in front of the camera) may aiso be
varapie in length, widih, height and shape 1o work in conjunction with any blade
gxtension designed specificaily for particular surgical requirements.

10022]  IThe Dlade lengih may refiect the size of the cavity that is being
created by surgical dissection. This may be apparent by considering the difference in
the case of the facelilt procedure and the breast prosthesis impiant. The breast
dissection requires a much larger cavity and i1s done through a singie incision in the
axilia, sub areolar space, or the lower margin of the preast, whereas the facial
INCISIoON IS made in the mid neck and iateral {0 the elevated facial flap, which reguires
€33 lengih.

10023]  1ne Dlade may be constructed of a8 strong inflexibie material that will

aliow lifting forces {0 be applieg without deformity. the camera may be on the
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inferior surface of the device tor such applications as breast implant cavily

dissection, buf in some situations, such as dissection of the prosiale, the camera

may be best siled on the upper surface because the blade will be holding the
cladder and rectum down while the pelvic bone at the symphysis pubis is a fixed
superior structure. The blade-mounted lighting may be on the same surface as the
camera so that i will provide light in darkened cavities of the body.

0024]  The device inciudes channels for (ne ntroduction of instruments

and/or passage of gases in or out of the cavity.

0025] The lip may have "eeth” {e.g., raised bumps) on the superior surface
for stabilization of (ne Tlap tissue being retracted. The siabiization teeth may bDe &
serrated edge on the end biage. This configuration of teeth allows for lissue
stabilization without the risk of calching lissue durnng dissection. The number andg
shape of {eeth may aiso vary o provide different levels of lissue stabilization.

10026] The blade may aiso nhave protective fealures o prevent camera
contamination. This can pe done either through a "duck bill” shape of the lifter or

side walls {i.e., shielding elements) added {0 the botlom side of the lifter.

00271 The blade can be interchangeable in some embodiments so that a
single handie parl may use several blade designs and be provided in a kit form that
offers fiexibiily quring any operalive procedure. The Kil may have a selection of
clades for different operations.

30281  The device can be in an autoclavable form that has a steel handle
and a singie-use {i.e., disposable} camera unit that can be provided sierie and

attached when the sieride field 18 avaiable. The camera can have electrical

connections that are durable and resiient during cleaning cycles.
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0029]  The device may be in a narrow form factor design thal may allow
penetration via 1-2 om laparoscopic entry sites and can allow a retraction function to
aither give a panoramic view Or a closeup micro view as reguired. An embodiment
may further inciude nstrumentaiion {0 assess lissue oxygenation, circulation, and/or

cviological character {(such as malignancy).

10030] The device may be equipped with a tip location beacon. The beacon
may be used {0 provide an external reference for the chinician o identify the location
of the retractor tip inside a body. Lepending on the surgical procedure, the location
of the retracior tip may not be easily dentified and such fealure will aid In identitying
wheare the retractor tip 1S posilioned.

0031 With reference o FHIGS. 1-3, a first retracior embodiment 20 s

Hustrated. A blade portion 22, having a length 23, is coupied 1o a8 handie portion 32
N a manner allowing an angle © petween the blade portion 22 and handle portion 32
{0 be variably adiusted by a user. ihe blade portion 22 s preferably formed from &
material that can withstand repeated sternilization such as metal, rnigid plastic, or the

ke, In an empodiment, a rigid mounting pin 34 (HG. 8) i1s also operably secured 1o

the retractor 20, preferably at the handle portion 32, as shown.
10032] The retracior 20 includes a lifter portion 30, having a length 25, that is
configured 1o be inserted into an internal region (8.9, throal) of the patient. The lifter

portion 36 preferably extends from the dlade porlion 22 at a desired defined angie 6.

1he lifter portion 36 may be rotatable at least 180 degrees around an axis X {(FiG. 2)
of Diade portion 22, in an embodiment, lifter portion 36 includes a gripping surace
38 having an associated comparatively high coeflicient of friction {o assist in the
manipulation of patient tissue. The gripping surface 38 may include, for exampils,

One OF more raised bumps or ridges.
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0033] Hefernng to FIGS. £ and 13-14, an embodiment of retracior 20 may
nciude one or more channeis 72 extending through handie portion 32, dlade portion
22 and/or lifter portion 36 and configured {0 serve as a conduit through which
medical devices such as a walenel dissection instrument, suction {ubes,

cauterization lasers, and the like may be inserted info the internal region. As pest

shown in FiG. 13, such medical devices may be fhreaded through or to channel{s)
72 via a pori 74 disposed on handie portion 32. As best shown in FiG. 14, a channegl

junclion 76 may be formed in fhe handie portion 32, blade portion 22 and/or lifter

portion 36 o form dual channels 72a, 720 through which muitiple instruments, such
as the tube 78 Hiustrated in FiG. 14, can ftraverse. In an empogiment, such
nstruments may be heid in place along one or more portions of handie portion 32,
olade portion 22 and/or lifter portion 36 by one or more clips 80,

00347 As pest illustrated in FIGS. 6-7, the blade portion 22 includes an end

portion 21 distal o the handle portion 32 for detachably receiving an overmoided
camera unit 50 (FIGS. 4-5) therein. The camera unit 50 preferably inciudes
eglectrical pin contacts 51, a lens 44 and one or more lights 48, which are preterably
Light Emitling Lhodes (LED") and are positioned around the lens {0 #Huminate s
field of view within an internal region of the patient. The use of one or more LD
cold Hight elements in front of the camera lens 44 provides needed light without
producing any discermnible heat.  Accordingly, unlike fraditional expensive Zenon
ightis typically used on fiber oplic iaryngoscopes, economical LD ights will not burmn
sensitive membranes. The overmolding faprication of the camera unit 50 serves 1o

sacure the electronics internal to the camera unit In a walerproot and sternilizable unit

that will have great reliability and low cost.
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0035] The camera unit 50 may inciude a Complementary Metal QOxide

Semiconductor (FOMOSY) or Charged Coupled Device {"CCL") hybrid camera, boih

of which are more compact, light weight, light sensilive, ang economical, than
fragitional cameras used in comparabie applications. camera unit 50 is operabie {0
provide images of the internal region for viewing on one or more monitors {(not
SHOWN .

00361 When placed in gperational position, such as is ilustrated in HG. 7,
camera unit 50 s operably connecied via coniacts 51 to a port 61 of a8 signal-
ransmission meadium 80, such as a wireless ransmitier or caple, disposed within, or
otherwise coupled {0, blade portion 22 at or near end portion 21. The medium ©0
may include a power source {(not shown), such as a baltery or A/C connection,
needed for operation of camera unit 50.

10037] Liter portion 36 andior bDlade portion 22 may be configured, or

otherwise inciugde proteciive features, 10 prevent obstruction of a fielg of view of the
lens 44, For example, referring to FIGS. 1-3 and ©-7, lifter portion 36, according o
an embodiment, may have a quck-Dii” contiguration {(i.e., {apering width, as seen
from {op view in FIG. £, with convex lissue-engagement surface) such fhat camera
unit 50 may be coupled o port 61 and disposed within the sheller created by the
concave region of lifler portion 36. Such sheiter serves 10 reduce or pravent view
gbstruction caused by tissue and tiuids 1ateral to movement of blade portion 22. For
similar purposes, and referring to HiGS. 8-4, a combination blade portion 82 and
ifter portion 86, according o an alternative empodiment, may include side walls {i.e.,
shielding elements) 80 lalerally coupled o one or more ¢of biade portion 82 and lifter
portion 86. As can best be seen in FiG. B, a camera unit 50 may thus be disposed

within the sheller created py the lifter portion 88 and side walis 80, In an
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ambodiment, one of side walls a0 may be smalier in one oF Mmore dimensions (e.g.,
iength, widih, efc.) than the other side wall to better {acilitate manipuiation of one or
more medical devices al or near the lifter portion 86. i shouid be noted that lifter
portion 86 may have the duck-pill contiguration of lifter portion 36, as well.

10038] Referning o FiG. 10, retractor 20 may include a iocator element 100,
Upon insertion of biade portion 22 into an internal region of a patient, eiement 100 is
configured {0 highlight an external region of the patient to indicate {0 a user the

location in the internal region of a portion of blade portion 22 or hifter portion 36

chosen by the user. In an empodiment, and as illustrated in (. 10, locator element
100 may pe a iaser pointer or other dluminating device mounied (o handle portion 32
and operable {0 generale a beam 110 1o lluminate an axiernal region of a patient.
Alternatively, iocalor element 100 may be, for exampie, a conventional sight-

alignment aid such as a cross-hair indicalor disposed on or within handie portion 3£,

10038]  In operation, for example, the user can contigure the element 100 to
fOCUS on gripping surface 38 of lifter portion 36. Consequently, upon insertion of the
clade portion £2 inlo a patient’'s throat, the user ¢an {rack the movement of gripping
surface 38 relative {0 the exterior of the palient by tracking the movement along the
patient’s neck of the laser highlight generated by element 100.

10040]  Element 100 13 preferably rotationally and transiationally movable so

as to allow a user 1o choose the portion of blade portion 22 or lifter portion 36 on

which locator element 100is focused. Additionally, as angie @ beilween handie
portion 32 and blade portion 22 18 adjusied, iocator element 100 may De
correspondingly manually or automatically tilled so as o maintain diumination of the

chosen portion of focus.

- 10 -
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0041] As illustrated In FIGS. 11-12, an embodiment may include 3
carapace 150 thal removably attaches o the lifter portion 36 and, consequently, may
be configured to be disposaple. As besi seen in FiG. 12, the carapace 150 may
nclude clasping arms 152 functioning {o grip lifter portion 36. Carapace 150 may be
composed of plastic or other appropriate maternal that dissipates heat or otherwise
provides a temperature barmer 10 protect tissue from thermal energy generateg by
retractor 20 when in use Tor a protracied period of time. Carapace 150 may further

nclude serrations or projections (nol shown), similar o that of surface 38, s0 as (o

offer increased lissue-gripping capabiiity.

10042]  VWhile the present inveniion has Deen descriped in terms of preferred
ambodiments, il will be appreciated by one of ordinary skill that the spirit and scope
of the invention s not imited o those embodiments, but axiend 10 the various

modifications and eguivaients as defined in the appended claims.

- 11 -
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CLAIMS

ifVWWe clamm;

1. Avrelractor, comprising:

a handie portion;

a diade portion coupled o the handie portion, the blade portion configurad
for inserfion Nto an ntemal region of a patient, the biade portion
including a first portion configured 10 manipuiate {issue of the patient;
and

a iocalor element configured 0 highlight an external region of the patlient
{0 indicate {0 a user the location of the firsi portion In the iniernal

region.

2. 1he relractor of claim 1, wherein the handle portion and plade portion are
coupled (o allow adjustability of an angle between the handie portion ang blade

oortion.

3. The retractor of claim 1, wherein the first portion comprises a surface

configured (o grip the patient tissue.

4. Ihe retracior of claim 3, wherein the surface comprises a pluraiity of raised

DUMDS.

5. The refractor of claim 1, wherein the biade portion includes a proximal

portion directly coupled to the handie portion and having an axis, and the first portion

s rotatabie at least 180 degrees around the axis.

- 17 -
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5. The retractor of claim 1, wherein the blade portion comprises at least one

channel configured t© serve as a conduit through which a surgical instrument may

De inserted into the internal region.

7. ine retracior of ¢claim ©§, whergin the surgical instrument CoOmMprises a

waternet dissection instrument.

8. The relractor of ciaim 1, further comprising a camera unit couplied o the
olade portion and oriented to capture images of the intermnal region proximal to the

first portion.

4. The relractor of claim 8, wherein the plade portion comprises a piurality of
shielding elements configured 1o prevent obstruction of a field of view of the camera

LN

10, A system, comprising:

a retractor, comprising.

a handle portion;

a plade portion having a proximal portion coupled (o the handle portion
and an end portion distal {o the handgle portion,

a {ifter portion coupled 1o the end portion, the lifter portion configured for
insertion iNto an internal region of a patient, the lifter portion including &
Lip portion gistal {0 the end portion and configured 0 manipulate lissue
of a patient, and

a signal-transmission medium coupled {0 the biade portion and having a

port disposed at the end portion; and
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an overmolded camera unit having a iens and configured to couple with
the port, wherein when the camera unil s coupied with the port, the
iens 1S oriented {0 caplure images of the internal region proximatl to the

tip portion.

11, The system of claim 10, wherein he ransmission medium Comprises a

wireiless transmitter.

12. The system of claim 10, wherein the transmission medium comprises a

cable.

13, The sysiem of claim 10, wherein the lifter porlion comprises a piuraiity of
lalerally disposed shielding elements configured © prevent obstruction of a fieig of

view of the jens.

14. The sysiem of claim 10, wherein the handle portion and blade portion are
coupled {0 allow adjustability of an angle belween the nandie portion and blade

portion.

15. The sysiem of claim 10, wherein the Hp portion comprises a surface

configured 1o grip the patlient tissue.

16. The system of claim 15, wherein the surface comprises a piurality of raised

DUMDS.

17. The system of claim 10, wherein the plade portion ngcludes a proximai
portion direclly coupied (o the handie portion and having an axis, and the lifter

cortion s rotatable at least 180 degrees around the axis.

- 14 -
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18. The system of claim 10, wherein the blade portion comprises al least one

channel configured t© serve as a conduit through which a surgical instrument may

De inserted into the internal region.

19. The system of claim 18, wherein the surgical instrument comprises a

waternet dissection instrument.

20.  1The system of claim 10, further comprising a carapace member configured
{0 be coupled 1o the lifter portion and to dissipale thermai energy associated with the

iifter portion.
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