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Hopklmon’ MA (Us) (57) ABSTRACT 

(73) AssigneeZ Interlace Medical, Inc_ A surgical access device can comprise a Working channel 
- ’ providing a ?rst lumen having an axial opening for insertion 

Frammgham’ MA (Us) of a surgical instrument having an out?oW channel, the ?rst 
lumen having a ?uid inlet for alloWing ?uid ?oW through the 

(21) APP1- NOJ 12/956,974 Working channel and into the body, Wherein ?uid ?oWs out of 
the body through the out?oW channel of the surgical instru 

(22) Filed: N0“ 30 2010 ment; and a optical channel providing a second lumen for a 
’ visualization element and a light source, Wherein the Working 

_ _ channel comprises a larger cross-sectional area than the 
Related U‘s‘ Apphcatlon Data cross-sectional area of the optical channel. The surgical 

(63) Continuation of application NO pcT/Uszolo/ access devlce can further comprlse a seal apparatus coupled 
056416 ?led on NOV 11 2010 to the Working channel and con?gured to receive the surg1cal 

’ ' ’ ' instrument, the seal apparatus comprising a ?rst seal portion 
and a second seal portion, the ?rst seal portion con?gured to 

(60) Provisional application No. 61/261,289, ?led on Nov. close the ?uid path into the seal apparatus, and the second seal 
13, 2009. portion con?gured to form a seal With the surgical instrument. 
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ACCESS SYSTEM WITH REMOVABLE 
OUTFLOW CHANNEL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of PCT Applica 
tion No. PCT/US2010/056416, ?led on Nov. 11, 2010 and 
titledACCESS SYSTEM WITH REMOVABLE OUTFLOW 
CHANNEL, Which claims the bene?t of US. Provisional 
Application No. 61/261,289, titled ACCESS SYSTEM 
WITH REMOVABLE OUTFLOW CHANNEL and ?led on 
Nov. 13, 2009. The foregoing applications are hereby incor 
porated by reference herein in their entirety as disclosed 
therein. 

BACKGROUND 

[0002] 1. Field 
[0003] The present inventions relate generally to methods, 
systems, and devices for surgical procedures, such as endo 
scopic surgical procedures. 
[0004] 2. Description of the Related Art 
[0005] Surgeons typically use various devices for analyZ 
ing, diagnosing, and/or removing tissue from the body. In 
some circumstances, the subject tissue is easily accessible by 
surgeons and can be analyZed and/ or removed Without caus 
ing signi?cant discomfort, injury, or trauma to the patient. In 
other instances, the subject tissue is dif?cult to access 
because, for example, of body ori?ce restrictions (e.g., diam 
eter, rigidity, or the like). 
[0006] Uterine ?broids and other abnormal gynecological 
tissues are examples of tissues that are dif?cult to access. It is 
believed that uterine ?broids occur in a substantial percentage 
of the female population, perhaps in at least 20 to 40 percent 
of all Women. Generally, uterine ?broids can be Well-de?ned, 
non-cancerous tumors that can be commonly found in the 
smooth muscle layer of the uterus. In many instances, uterine 
?broids can groW to be several centimeters in diameter and 
may cause symptoms like menorrhagia (prolonged or heavy 
menstrual bleeding), pelvic pressure or pain, and reproduc 
tive dysfunction. 
[0007] Di?iculties in accessing the uterus have been the 
subject of various journal articles. For example, the Journal of 
LoWer Genital Tract Disease, by the American Society for 
Colposcopy and Cervical Pathology, published an article, 
titled, “Overcoming the Challenging Cervix Techniques to 
Access the Uterine Cavity.” The article discusses various 
challenges for accessing the uterus and cites that: “One study 
reported that 47% of failed outpatient hysteroscopy proce 
dures are because of cervical stenosis and undue pain during 
negotiation of the endocervical canal.” Conventional devices, 
modalities, and treatments for accessing the uterus can cause 
much discomfort, injury and/ or trauma to the patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The foregoing and other features, aspects and 
advantages of the embodiments of the inventions disclosed 
herein are described in detail beloW With reference to the 
draWings of various embodiments, Which are intended to 
illustrate and not to limit the inventions. The draWings com 
prise the folloWing ?gures in Which: 
[0009] FIG. 1 is a partially exploded and schematic vieW of 
an embodiment of a surgical access system, including an 
access device and a removable out?oW channel. 
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[0010] FIG. 2A is a side elevational vieW of the access 
device and the removable out?oW channel devices illustrated 
in FIG. 1, Wherein the out?oW channel is positioned Within 
the access device. 

[0011] FIG. 2B is a cross-sectional vieW of the access 
device and the removable out?oW channel devices illustrated 
in FIG. 2A, taken along line 2B-2B. 
[0012] FIG. 2C is a distal elevational vieW of the access 
device and the removable out?oW channel devices illustrated 
in FIG. 2A. 
[0013] FIG. 2D is a longitudinal cross-sectional vieW of the 
access device and the removable out?oW channel devices 
illustrated in FIG. 2A. 
[0014] FIG. 3A is a side elevated vieW of the access device 
illustrated in FIG. 1. 
[0015] FIG. 3B is a cross-sectional vieW of a rod and/or 
shaft of the access device illustrated in FIG. 1, taken along 
line 3B-3B. 
[0016] FIG. 3C is a distal vieW of the access device illus 
trated in FIG. 1. 
[0017] FIG. 3D is a cross-sectional vieW of the access 
device illustrated in FIG. 1. 
[0018] FIG. 4 is a proximal, top, side perspective and 
exploded vieW of the access device illustrated in FIG. 1. 
[0019] FIG. 5 is bottom, distal, and side perspective vieW of 
the access device illustrated in FIG. 1. 
[0020] FIGS. 6A-6B are proximal perspective vieWs of the 
access device illustrated in FIG. 1. 

[0021] FIG. 7 is a partially exploded perspective of an 
embodiment of the surgical access device illustrated in FIG. 
1. 
[0022] FIG. 8A is a side elevational vieW of the removable 
out?oW channel illustrated in FIG. 1. 
[0023] FIG. 8B is a close-up perspective vieW of the proxi 
mal end of the removable out?oW channel illustrated in FIG. 
1. 
[0024] FIG. 8C is a proximal elevational vieW of the remov 
able out?oW channel illustrated in FIG. 1. 
[0025] FIG. 9 is a side elevational vieW of the removable 
out?oW channel illustrated to receive various instruments. 
[0026] FIG. 10 is a partially exploded perspective of an 
embodiment of the surgical access system comprising an 
access device and a tissue removal device. 

[0027] FIG. 11 is a top, proximal, and side perspective and 
exploded vieW of the removable out?oW channel illustrated in 
FIG. 1 having a seal apparatus. 
[0028] FIG. 12A is a proximal, bottom, and side perspec 
tive vieW of the seal apparatus illustrated in FIG. 11. 
[0029] FIG. 12B is a distal elevational vieW of the seal 
apparatus illustrated in FIG. 11. 
[0030] FIG. 12C is a proximal elevational vieW of the seal 
apparatus illustrated in FIG. 11. 
[0031] FIG. 12D is a proximal, bottom, and side perspec 
tive vieW of a dome-seal portion of the seal apparatus illus 
trated in FIG. 11. 
[0032] FIG. 12E is a proximal, bottom, and side perspective 
vieW of a circular-seal portion of the seal apparatus illustrated 
in FIG. 11. 
[0033] FIG. 12F is a cross-sectional vieW of the seal appa 
ratus illustrated in FIG. 11. 

[0034] FIG. 12G is a cross-sectional vieW of the seal appa 
ratus having an instrument inserted through the seal appara 
tus. 
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[0035] FIG. 12H is a distal vieW ofthe seal apparatus hav 
ing an instrument inserted through the seal apparatus. 
[0036] FIGS. 13A-13C are distal vieWs ofvarious embodi 
ments of the seal apparatus. 
[0037] FIG. 13D is a proximal, bottom, and side perspec 
tive vieW of an embodiment of the seal apparatus. 
[0038] FIG. 14A is side perspective vieW of an embodi 
ments of the seal apparatus for the access device. 
[0039] FIGS. 14B-14C are partial exploded vieWs of tWo 
embodiments of the seal apparatus for the access device. 
[0040] FIG. 15A a cross-sectional vieW of a rod and/or 
shaft of the access device illustrated in FIG. 1. 
[0041] FIGS. 15B-15E are top, side perspective vieWs of 
various embodiments of sheaths for insertion into the access 
device. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0042] Although several embodiments, examples and illus 
trations are disclosed beloW, it Will be understood by those of 
ordinary skill in the art that the invention described herein 
extends beyond the speci?cally disclosed embodiments, 
examples and illustrations and includes other uses of the 
invention and obvious modi?cations and equivalents thereof. 
Embodiments of the invention are described With reference to 
the accompanying ?gures, Wherein like numerals refer to like 
elements throughout. The terminology used in the description 
presented herein is not intended to be interpreted in any 
limited or restrictive manner simply because it is being used 
in conjunction With a detailed description of some speci?c 
embodiments of the invention. In addition, embodiments of 
the invention can comprise several novel features and no 
single feature is solely responsible for its desirable attributes 
or is essential to practicing the inventions herein described. 
[0043] The various embodiments of the present invention 
provide novel methods, systems and devices for tissue access, 
diagnosis, and/ or removal. The methods, systems and devices 
are disclosed in the context of hysteroscopes and methods 
utiliZing hysteroscopes because they have particular utility in 
this context. The inventions disclosed herein, hoWever, can 
also be used in other contexts, such as, for example, but 
Without limitation, inspection tools, tools for machining, 
devices including slidable ?uid seals, as Well as other con 
texts. 

[0044] FIG. 1 schematically illustrates a surgical access 
and tissue removal system 100. In this case, the access device 
has been selected to illustrate the principles of the embodi 
ments; hoWever, it Will be understood that such principles 
apply equally to all types of surgical access devices, as Well as 
to devices not necessarily limited to surgical access. Gener 
ally, the embodiments disclosed herein encompass devices 
comprising a Working channel or other types of lumens Where 
it is desirable to provide simultaneous in?oW and out?oW of 
?uid While receiving various surgical instruments through the 
Working channel or lumen. Such devices can include, Without 
limitation, hysteroscopes, endoscopes, catheters, cannulas, 
and the like. Thus, although the embodiments described With 
respect to an access device intended for gynecological pro 
cedures is illustrative only and not intended to be limiting in 
any respect. 
[0045] In the case of gynecological procedures there is a 
particular need for a Working channel having simultaneous 
in?oW and out?oW of ?uidWhile alloWing for various surgical 
instruments to be inserted and retracted through the Working 
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channel. This con?guration alloWs the access device to have 
a small cross-sectional pro?le and/ or a slim pro?le, Which can 
minimiZe discomfort, trauma, and/ or injury to the patient 
during a gynecological procedure. For example, if the access 
device is entering the cervix, then an access device having a 
smaller cross-sectional pro?le Will cause less pain to the 
patient as the access device is inserted into the cervix. A 
smaller pro?le Will likely require little to no cervical dilation. 
By combining the Working channel With the in?oW and out 
?oW channels, as opposed to having separate and/or distinct 
channels for each, the pro?le or the cross-sectional area or 
diameter of the access device can be reduced. 

[0046] Additionally, a smaller pro?le can also alloW sur 
geons to make smaller incisions for the access device to enter, 
thereby alloWing patients to suffer reduced trauma, and/or to 
experience minimized scarring, and/ or to heal faster. Further, 
by consolidating the Working channel With the in?oW and 
out?oW channels, additional space can be devoted to the 
Working channel, thereby alloWing the Working channel to be 
suf?ciently large to receive a Wide variety of surgical instru 
ments, for example, diagnostic instruments and/or tissue 
removal devices (for example, morcellators). Accordingly, 
surgeons need only insert a single access device into a patient 
as opposed to inserting a ?rst access device for performing a 
diagnostic procedure, and then removing the ?rst access 
device and inserting a second larger access device for per 
forming a surgical procedure, for example, surgical removal 
of tissue. 

[0047] With further reference to FIG. 1, the surgical access 
and tissue removal system 1 00, in the illustrated embodiment, 
can be considered a surgical access system 100 con?gured for 
gynecological procedures, such as hysteroscopy, cystoscopy, 
arthroscopy; hoWever, a Wide variety of procedures may be 
performed With the surgical access system 100. In addition to 
the performance of one or more gynecological procedures 
described in detail herein, the systems, methods, apparatuses, 
and devices disclosed herein can be used to perform one or 
more additional procedures (for example, urological proce 
dures or the like), including but not limited to access and 
tissue manipulation and/ or tissue removal from any of a vari 
ety of organs and tissues, such as the bladder, breast, lung, 
stomach, boWel, esophagus, oral cavity, rectum, nasal sinus, 
Eustachian tubes, heart, gall bladder, spine, shoulder, knee, 
hip, brain, arteries, veins, and various ducts. Routes of access 
include but are not limited to trans-cervical; trans-vaginal 
Wall; trans-uteral; trans-vesicle; trans-urethral; and other 
routes. 

[0048] The surgical access and tissue removal system 100 
can comprise an access device 104 and a removable out?oW 
channel 102. The surgical access system 100 can further 
comprise a ?uid supply 106, and a vacuum assembly 108. In 
some embodiments, the surgical access system can comprise 
an electrical hardWare assembly 110. 

[0049] As illustrated in FIG. 1, the access device 104 can 
comprise a distal insertion portion 112, Which is intended for 
insertion into the patient’s body, and a proximal portion 114, 
Which generally remains outside the patient’s body. In this 
case, the access device 104 can be referred to as a hystero 
scope, Wherein access to the patient’s body is achieved 
through the cervix; hoWever, the access device 104 can be a 
Wide variety of other instruments, for example, endoscopes, 
catheters, cannulas, and the like, and in other procedures, 
access may be gained through other natural openings or ori 
?ces in the body (for example, ears nose, mouth, via trans 




















