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SYSTEM, METHOD AND APPARATUS FOR OPTICAL IMAGING OF LUMINAL
ORGANS

|8601} This application 15 based upon aid clauns the benefit of priority from US.
Patent Application Serial No. 61/389,083 filed on January 20, 2012, the entire disclosare of

which is incorporated herein by reference.

10 FIELD OF THE DISCLOSURE

{6602} Exemplary embodimenis of the present disclosyre relate to svsteny, method

and apparatus for optical imaging of huminal organs, and for centering and contacting 3

laninal organ.

BACKGROUND INFORMATION

15 [0003) An optical imaging device has become an inportant tool to assess and
diagnose diseases arising from luminal organs. Imaging methods/procedures including optical
coherence omography {OCT) and optical frequency domatn imaging (OFDI) are two
exemplary gastrointestinal tissue imaging methods. Qther exemplary methods/procedures
tnclude confocal microscopy and spectrally-encoded confoes! microscopy (SECM). OCT and

20 OFDi procedures can aequire back-scatterad light that comes from the refractive mdex
mismateh of cetlular and sub-cellulay components, thereby fuciltating the generation of

images of at least one tissue microstructure m vivo, Comprehensive imaging, achieved by the

helical pullback scanming of the imaging optics, can fucilttate such microscopic imaging

information to be oblained from entire sections of one or more fonunal organs. Based on this

3]
Ly

nicrostructural information, diseases from the lummnal organs, such as esophagus, colon,

vessels, ducts, and so on, can be identified and detected m the early stages.

{00041 Optical somography methods/procedures, including OCT and QFDI, can have
a linnted imaging depth range, e.g., from a few hundred micrometers to severst milimetess.

To obtain selficient uage contrast and resolution, the tssue should be focated within the

30 optical imaging range. In case of many luninal organs, which can have relatively large
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drameter (e.g., 3-8 cm for haman colon, 2.5 cm for humas esophagus, ete ), one preferable
way to obiaig images of the entire orgay can be a centration of the imaging probe within the

lumen,

{0005} One possibility for such centration can be o utilize a balloon catheter. After
the placement of the catheter, the balloon can be inflated, thus resuling w the centration of
the imaging optics. This procedure facilitates the imaging catheter to obtain the images from
the entire epithelial tissues of the fuminal organs. Since balloon can be wflated and deflated,
and the balloon-catheter can be used as a standalone device or with the endoscope through

the accessory channel

{0006} However, the luminal organs can have complex structures thus causing the
bending of the catheter and the decentering of the optical probe. Thas can cause the
suboptimal imaging of the famunal organs. Some areas of the haninal organ may not be
appropriately imaged when the decentering 15 greater than the imaging probe’s imaging
depth, Furthermore, due to the movement by the patient, which includes breathing and hean
beating, the bending issues and the associated decentering can occur frequently m a clinical

setting, thus causing incomplete image acquisition,

{0007} Cuwrrently, a placement of the OFDI balloon catheter atilizes a sedated apper
endoscopy procedure. Unfortunately, upper endoscopy can be a costly procedure. An
important contributor o the high cost of endoscopy is the preference of sedation, which can
force the procedure o be conducted in a specialized environment, with continnous
cardiopulmonary monitoring and nursing supporl, Patient cost can be an additional factor, as

sedation results 1 prolonged recovery times and toss of productivity.

|008] In general when passing a catheter, transnasal access can be better tolerated
than the transoral approach because of a mors vigorous gag reflex encountered m unsedated
transoral procedures, Standard transnasal procedures, such as nasogastric tube (NG tube)
msertion, can be conducted in millions of patients mmually, with few (f any} magor
complications. Unsedated, transnasal balloon dilation can be conducted in the outpatiemt
setting, withont comphication, and ¥s well tolerated. (See Rees €, “In-office unsedated
granspasal hatloon dilation of the esophagus and trachea. Current opinion in otolaryngology

& head and neck surgery”, 20071 50):401 -4}, Because the diameter of the baloon catheter 15
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siall enoogh to be threaded into the standard nasogastric tube, it can be also used for

esophagus imaging procedures, without sedation.

(0009} Anothier form of the OFDI catheter facilitating unsedated procedwre s g
capsule that can be swallowed. The endoscopic capsule endoscopy (ECE) can be easier to
3 adminster than transnasal endoscopy and, since swallowing a capsule 13 fanuliar to patienis,
and it can be better lolerated than transnasal procedures. Conventional capsole endoscopy
procedures hikely have a lack of control of the capsule at the GEI, however, thus possibly
resutting in few viable images obtained &t the critical region of the esophazus. Due to the
decreased diagnostic scauracy and the high cost of the sinple-use, disposable capsule {e.g.,
1 about $4503, the cost-effectiveness analvses for BE screening with capsule endoscopy have
not demonstrated a benefit over conventional endoscopy. Another procedure, Le., string
capsule endoscopy {(SCE) can be used, and which tethers the capsule with a string to enable
strict control of the pill camera’s location and repeated visualization of the GEJ. (See Weston
AP.” String capsule endoscopy: a viable method for screeming for Barreit's esophagas™,
1S Gastromtestinal endoscopy. 2008; 68(11:32-43. A recent study in 100 patients with SCE
showed that this technigue s well tolerated and has a comparable diagnostic performance to
that of upper endoscopy. For example, the SCE capsules can be retrieved, sterihzed, and
reused, thereby sigmficantly decreasing the cost of the capsule endoscopy. Nonetheless, the
SCE procedures are likely subject {o the same diagnostic accuracy Hmitations as endoscopy,

20 however,

[66010 Axn tmportant charactenistic of balloon catheters is the infloence of the batloon
on the tissue. In general, the centration balloon conipresses nmaged tissue, which can
wnfluence the dagnostic accaracy. The diagnostic processiprocedige can be based on the
strctural differences that are characteristic for healthy and diseased hissues. Surface topology
I8 con be helpfol in the gnalysis of the results, e.¢., nger ke projection in the epuheliumis
typieal feature for Barvett's esophagus. Additionally, a validation of the OFDI catheter
imaging method/procedure can be performed by comparing the biopsy taken from the imaged
region. [t may be difficult to numic exactly the same pressure conditions for the histology

SpEciens,

12
(]
(3
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[0} Thus, 1t mav be beneficial to address andior overcome at least some of the

deficiencies of the prior approaches, procedures andior systems that bave been described

herein above.

SUMMARY OF EXEMPLARY EMBODIMENTS

{66012 It is therefore one of the objects of the present discloswre to reduce or address
the deficiencies and/or limitations of such prior art approaches, procedures, methods and
systems. Such objects can be effectuated asing exemplary embodiments of svstem, method
and apparatus for optical imaging of faminal organs, and for centering and contacting a

lununal organ.

{60013} According to an exenylary embodiment of the present disclosure, a basket
catheter/endoscope device can be provided for optical imaging of luminal organs that can
include an arvangement for centering and contact with the fmmnal ovgan. It is possible o
utitize any of the following opticat imaging technology, such as, OCT, time domam {TH)-
OCT, spectral domain (SD-OCT, OFDI, SECM or fluorescence confocal microscopy. It
should be understood that other imaging techmologies can be utilized with the exemplary

enbodiments of the present disclosure.

60014} iy one exemplary embodinient of the present disclosure, exsmplary apparatus
and method can be provided for obtaining data for at least one portion within atl least one
fuminal or hollow sample. 1t 1s possible, e.g., using a fivst optical arrangement, to transceive
at least one electromagnetic radiation to and from the portion{s). Further, 1t 1s possible, e g,
to actuate an expandable second basket arrangement so as {o position the first arrangement at
a predetermined location within the luminal or hollow sample(s). The second arvangement

can have at least one prong or strip that has a flat shape on at least one side thereof.

{00615} For example, the prongls) or stapls) can nclade s pharality of prongs, gach of
which having a flat shape andfor at least one of which being at least partially transparent. A
compuier arrangement can be provided which receives information regarding the sanple afler
the at least one prong or strip stabilizes, configured to center the sample with respect (o the
apparatus, and configured to generate at least one mage of the portion within the sample(s).

According to another exemplary embodiment of the present disclosure, the prong(s) or
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strip{s) can have at feast two sides parallel to one another, and a Hat shape on the sides (e.g.,

with such side contacting the sample}.

{00016} in yet another exemplary embodiment of the present disclosure, a computer
arrangement can be provided which recetves information regarding 3 shape or a characteristic
of the second arangement, and configured {o compensate for al least one aberration within
the prong(s) or strip{s).  The apparatus can be stractured and sized to be msentable via a
mouth and/or @ nose of a patient. The second arrangement can tncludes at least one section
which facilitates a guiding arvangement (o be inserted there through. A further arrangement

cant be provided which can be coufigared to mensare a pressure within the portion(s).

{00017} The information vecetved by the computer arrangement can include a position
and/or an onentation of the first arrangement with respect o the sample(s). The
electromagnetic raciation(s) can be provuded at one or more wavelengths in a visible range.
The first arrangement can inchode a section which can direct the electromagnetic radation{s)
toward the portion(s), and can obtain the data. The first optical grrangement van be
configured 1o transcerve at legst one first electromagnetic radiation to and from the porion(s),
and transm at Jeast one second electromagretic radiation so as to ablate, thermally damage

or produce a stroctural change of or in the portion{s).

{00018} The information received by the computer arrsngement can be imterferometric
data asseciated with the samplels). The misrferometric data can be speciral-domain optical

coherence tomography data, optical frequency domam imagimg data and/or condoeal data,

{66019] According to still avother exemplary erbodiment of the present disclosure, a
further apparatus cant be provided whach can be configured to recenve and record the
information and a position and a rotational angle of the first arrangement with respect to the
sample{s}. For example, the further arrangement can wclude 2 scannimg arrangement, and the
further arrangement can detect the position and the rotation angle by digital counting of
encoder signals obrained from the scanning grrangement duving at east one scan of the
samplefs). An additional arrangement can also be provided which can be configared o
seceive the postiion and the rotational angle, and generate at least one image assoniated with
the porticn{s) using the position and the rofational sngle.

{66020} in a further exemplary embodiment of the present disclosure, a processing

~

arsangement can be provided whuch can be controlled 1o receive a plurality of images of the

¥
Ls
[
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sampleds) duning at least two axial translations of the first arrangement with respect o the

sample{s). For example, each of the axial translations can be provide at a rotational angle.

At least one portion of the apparatus can be coated with an anesthetic substance,

{00021} These and other objects, features and advantages of the present disclosure will
3 becoms apparent upon reading the following detaled description of exemplary embodiments

of the present disclosure, when taken 1o conjunction with the appended drawings and claims

provided herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

0 a2 Further objects, features and advantages of the prasent disclosure will become
apparent front the following detaited desenption taken in conjunction with the accompanying

drawings showing illustrative embodiments of the present invention, i which:

{06023} Figure 1A 18 a front cross-sectional view of a basket catheter/endoscope

device/system according to an exemplary embodiment of the present disclosure o an

13 exemplary closed configuration;
{00024} Figare 1B s a front cross-sectional view of the basket catheter/endoscope
device/system of Fizure 1A in an exemplary deploved (or openedjconfiguration
{000251 Fugure 2 18 a side cross-sectional view of the basket catheter/endoscops
device system of Figure 1A in the closed configuration;

2 [o0026] Figwre 3 15 a side cross-sectonal view of the basket catheterfendoscope

device/system of Figure LA in the deploved (or opened) configuration; and

{60027} Figures 4A and 4B are examplary endoscopic photographs from imaging of
swine esophagus inn vivo using the exemplary catheterfendoscope device/system, i a closed
configuration of the basket. and in o deploved configaration, respectively, according to the

25 exemplary embodiment of the present disclosure;

{00028} Fraure 4C 15 an exemplary two-dimensional 20 cross-sectional frame from
the three-dimensional (3D} OFDI data set obtained after a deployment of the exemplary
cathetersystemydevice according to one exemplary embodiment of the present disclosare

using, e.g., four expanding elements; and

wbon

SUBSTITUTE SHEET (RULE 26)



Y

o
(¥

20

WO 2013/109883 PCT/US2013/022136

LHEpA Figure 403 shows an exemplary 2D cross-sectional {rame froms the 3D OFDI
data set obtained after deploviment of the exemplary catheter/system/device according to

another exemplary embodiment of the present disclosure with, e ., 6 sofier prongs.

{00030} Throughout the drawings, the soine reference numerals and characters, if any
ancd unless otherwise stated, are wsed to denote ke features, elements, components, or
portions of the Hlustrated embodiments. Moreover, while the subject disclosure will now be
described in deiail with reference to the drawings, i is done so m connection with the
Hustrative entbodiments. 1t 1s intended that changes and modifications can be mads 10 the
described exemplary embodiments without departing from the trae scope and spirit of the

subject disclosure and appended claims provided herewith.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

{66631} Figures 1A, 1B, 2 and 3 depict various cross-sectional views of a
hasket catheter/endoscope devige/systam according (o an exemplary embodiment of the
present disclosure in different deplovment configurations. For example, the exemplary
catheter/device/system can inclnde an optical probe 171 that can focas and redivect an optical
beam 199 info a tissue 195, The exemplary optical probe 171 can be enclosed, at least
partinily, i an frver sheath 175 that can protects such probe 171 from damage andior contact
with the enviromment, The exemplary optical probe 171 can rotate andfor translate within the
inper sheatls 175, and comprises at least one of optical fibers,_ driveshall, lens, grating andfor

redirecting optics.

100032} The inner sheath 173 can be placed in a flexable cuter tube 177 that can
be connected 1o a baskat 178 via a small tube 180, This fube 180 (e.g., which can be referred
t0 as a loose pumction tube 180} can have an mner diameter large enough to faciitate sliding
of the inner sheath 175 inside thereofl For exarnple, the basket 178 can be made of at least
one (and possible more, such as four to B) transpareist plastic prong 181, and stiff enough for
opening of the esophagus or other fanunal organ lamen. The plastic prosgs i, in oue
exemplary embodiment, can be flat on one side, and configared to be in stable contact with
the underlyving tissue 195 when the basket 178 5 deploved (Figure 1), The basket 178 and the
wnner sheath 173 can be connected to the soft tip 183 using a tight wwbe 185 {wiuch can b

referred to as a tight junction tube 185). Both the foose junciion tube 180 and the tght

-3
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junction tebe 185 can overlap with the basket 178 so as to reduce andior prevent the prongs

18] from bending in g wrong direction,

{06033} When the exemplary catheter/device/system is placed in the esophagns
or 1n other humunal organ, the basket 178 can be closed {as shown in Figuwe 2). The basket
178 can be deploved by pulling on the wner sheath 1735, which can canses bending of the
prongs 181, Indeed, Figure 2 depicts the basket 178 m its exemplary undeploved state, and
Figure 3 depicts the basket 178 in ifs exemplary deployed state. The basket 178 can be
inserted through a natwral onfice (such as, e.¢., the nose or mcuth) o be positioned within a
lannnal organ such as the esophapus or stomach so that the exemplary catheter/device/system

can obtain imaging of a portion of the anatomical stracture.

(06034} The exemplary optical probe/catheter/device can be connected to an
additional hight souree 120 for laser marking through an optical rotary junction {30
operatively connected (o an interferometric apparatus that can inchade a reference 110, Rotary
juaction 134 provides helical scanning of the optical probe 171 and provides information
necessary for data reconstruction. The light (or any other elecire-magnetic radiation)
returned from the sample can be detected using a detector apparatas 160, and processed by a

CPU 170 {or another computing arrangement} (0 obtain an optical inage.

Lyemplary Design Specifications

Exemplary Dimersions
{86035} In one exemplary embodiment of the present disclosure, the length and
diameter of the device/catheter/probe and/or its components can be selected so as to facilitate
the insertion thereof through a natural orifice and directed to an area of interast on the luminal
anatonye structure. For example, for a ranasal application, an exemplary maximum outer

drameter of the device when the basket 1s not deployed can be approxiraately 16 Fr=133 ram.
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Fxemplary Strvctural Configuriction
[o00361 In one exenplary embodiment of the present disclosure, as indicated
herein, the device/catheter/probe can comprise an inner protective sheath that houses an
optical probe and a basket mechamsm for posiiomng the optical probe at a predetennined
location in the humen of a lummal organ. The optical probe can be configured 1o focus the
light into the tissue of the tuminal anatomic structure and move (o sean the focused beam on
or within the lunnal organ. In anothier exemplary embodiment, the basket mechamusm can be
conligured to center ihe optical probe within the tununal organ. The basket mechanism can
contain one prong or a plurahty of prong clements. Tn a particulay exemplary emabodiment of
the present disclosure, the prongs can be flat, and can have an aspect ratio > 1 so that they
matniain stable contact with the tasue when deploved. In vet ancther exemplary embodunent,

the prongs can be optical transparent for visible or NIR electromagnetic radiation.

Exemplary Flexibiliy

|37 According to one exemplary embodiment of the present disclosure, the
assembled catheter/device/probe can have a bend radius of approximately 80 mm diameter,

and can be coufigured to pass through the nose and transnasal ract so that i may enter the

esophagus, stomach or mtestine,

Fxemplary Probe Centration
|66038} In an exemplary embodiment of the present disclosure, the basket can open o
a diameter ranging front about 15 mm to 25 nun. In vet another exemplary embodiment, the
drameter can be fixed or adjustable. I stidf another sxenplary embodiment, the basket
elenvents can be individually adpusted to position the optical probe at an arbitvary location m

the lumen of the lymingl organ with respect to the wall of the luminal organ.

Fxemplary hniging Window
{06639} According to an exenspluy embodiment of the present disclosure, the imaging
window has a fength of 6 om (length in which optical beam can be pulled back and mmage
without any obstruciion, except centering elements). In another one exemplary embuodiment

of the present disclosure, the length over which tmaging can be condacted i 3 om. In vet
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another one exemplary embodiment, the mmaging window length can be on the order of 1 em.
Ty & further exemnplary embodiment, the basket matertal can be transpavent, so as o facilitate

imaging there through (shown in Figure 4).

{00040} indeed, Figure 4A-4D illusirates exemplary resulis from muaging of swine
esophagus i vivo. In particular, Figures 4A dlustrates an exemplary endoscopy photo of a
closed catheter, and Figure 4B ilostrates an exemplary endoscopy photo of a deployed
catheter, both with, e.u., four {4} stiff expanding elemenis 181 with respect o the tissue 195
Figure 4C thustrates an exemplary 2D cross-sectional frame fraam the 3D OFDI data sat
obtaned after a deplovment of the catheter using four expanding elements 181, and Figure
41> shows an exemplary 2D cross-sectiongl frame frov the 3D OFDI data set obtained afier
deployment of the catheter with, e.g., 6 softer prongs. The expanding elentents 181 can be,

e.g., ransparent so as {0 not obscure the tissue 193,

{60041} Exemplary computer processing methods can correct for {he vefractive index

change inoptical path length induced by the basket elervents.

Exemplary Carheter Placement

{00042} in an exemplary embodiment of the present disclosure, the vuter tube distal tip
can be soft and rounded for eusy placement. In another exeniplary embodiment of the present

disclosure, the exemplary catheter/svstemy/device can be used for guiding the arrangement
over a guidewire. For example, the soft outer tabe can be connecied 1o the basket or being
loose and covering the basket section during placement and than be retracted o exposed the
hasket, The exemplary placement in the esophagus can be performed based ov real time
mages acquired with the catheter with closed basket or by using additional pressure sensor i

the close viciity of the basket section of the catheter/systemidevice.

~ 16 -

SUBSTITUTE SHEET (RULE 26)



WO 2013/109883 PCT/US2013/022136

Exemplary Bosker
{00043} According 1o an exemplary embodiment of the present disclosare, it is
possible to have one expanding element or a plurality of expanding elements. The expanding

element(s) can be, e.g., flat wires or narvow width plastic prongs. I one further exemplary

D

embodiment, the expanding elemeni{s) can be small in order 1o decrease contact with g Ussue,

but still be able to open the haven and kept # in semi-circular shape,

Exemplary Result

[0044] The catheter/systemidevice accerding o an exemplary embodiment(s) of the

present disclosure was tested with a swine model iz wyo. Prototvpe basket catheters having
10 different matenial properties and numbers of expanding elewnents were tested. Aflera

placement in the fower esophagus with assistance of endoscopy, the exemplary catheter was

opened and a 3D OFDI dataset over a 3 cm pullback was collected {as shown in Figures 44-

4D, During the procedure, i was possible to adjust the diameter of the baskat to and to open

esophagus.
15 |60048] The foregoing merely illustrates the principles of the disclosure. Various

modifications and alterations to the described embodiments will be apparent to those skilled
 the art i view of the teachings herein. Indeed, the amangements, systems and methods
according to the exemplary smbodiments of the present disclosure can be used with andfor
implement any OCT system, OFDI system, 3B-0OCT system or other imaging systems, and
20 for example with those described in Tntersational Patent Application PCTAIS2004/020148,
filed September 8, 2004 which published as Internationad Patent Publication No. WQ
2005/047813 on May 26, 2005, U.S. Patend Application No. 11/266.779, filed November 2,
2005 which published a3 115, Palent Publication No. 2006/0083276 on May 4, 2006, and
LS. Patent Applicauon No, 107501276, filed July @, 2004 which published as U.S. Patent
35 Publication No. 2005/0018207 on Jonuary 27, 2005, and U8, Patent Publication No,
2002/0122246, published on May 9, 2002, the disclosures of which are incorporated by
reference herein in thewr entivetes. 1t will thas be appreciated that those skalled in the art will
he able 1o devise numerous systems, arrangements and methods which, although not
explicitly shown or described herein, embody the pringiples of the disclosure and are thus
30 within the spirit and scope of the present disclosure. In addition, o the extent that the prior
art knowledge has not been exphoitly incorporated by reference herein above, itis exphicitdy

being incorporated herein in s entirety. Further, the exemplary embodiments described

a1l
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herein can operate together with one another and mterchangeably therewith. Al publicatons

referenced hereiny above are incorporated herein by reference i thelr entireties.
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WHAT 1S CLAIMED 18:

I An apparatus for obtaining data for at least one portion within at least one huninal or
hollew sample, comprising:

a first optical arrangement configured o transceive af least one electromagnetic
saciation w and from the at least ong portion; and

an expandable second basket arranpement confipured 1o be actuated $0 as to position
the first arrangement at a predetermined location within the at least one haninal or hollow
sample, wherein the second arvangement has at least one prong or strip that has a lat shape

on at least one side thereof

2, The apparatus according to claim 1, wherein the at least one prong or strip moludes a
pharality of prongs, sach of which having a {lai shape.
3. The apparatus according to claim 1, wherzin the at least one prong or strip includes a

plagality of prongs, at least one of which being at least partially transparent.

4 The apparatas according to claim 1, further comprising g computer arranpement
which recetves information regarding the sample alter the al least one prong or strip
stabilizes, configurad to center the sample with respect to the apparatus, and confimed to
generate al least one image of the at least one portion of the al least one sample.

3. The apparatus according to claim 1, wherem the at feast one prong or stiip has at feast

two sides parallel to one another, and having a Bat shape on the sides.
6, The apparatus according fo claim 1, wherein the at least one side contacts the sample.
7. The apparatus according to clamm 1, further comprising a computer arrangement

which recerves information regarding a shape or & charactenstic of the second arrangement,

and compensated for at least one aberration within the af least one prong or strip.

SUBSTITUTE SHEET (RULE 26)



D

)

28

|
s

WO 2013/109883 PCT/US2013/022136

8. The apparatus according to claim 1, wherein the apparatus is stroctired and sized to

be tnsertable via at least one of & mouth or a nose of a patient.

9, The apparatus according o olaim 1, wherein the second arrangement ingiudes at least

one section which facilitates a gouiding arrangement to be mseried there through.

Hi. The gpparates gecording 1o claim 1, forther comprising a further arvangement which is
conligured to measwre a pressure within the at least ong portion.

1L The apparatus according to claim 4, wherein the information includes st least ong of a
position or an orfentation of the Brst arrangement with respect to the at least one lununal or

hollow sample.

12, The apparates sccording o claim 4, wherein the at least one electromagnetic radiation

is provided at one or more wavelengths in a visible range.

13, The apparatus according to ¢laim 4, whevein the frst arrangement includes a section
which divects the at teast one electromagnetic radiation toward the at least one portion, and

obtains the data.

t4.  The spparatus according to clamm 1, wherem the first optical arrangement 18
conligured to transceive at least one first electromagnetic radiation o and from the at feast
one portion, and transmi at Jeast one second electromagnetic vadiation so as to ablate,

thermally damage or produce a structural change of or in the at least one portion.
15, The apparatus accordimg to claim 1, further comprising a further apparatus which is
configured fo recerve and record the information and a position and & rotational angle of the

first arrangement with respect to the at least ong sample.

b6, The apparatus according fo clamm 15, wheremn the further arrangement metudes o

scanning arrangement, and wherein the further arrangement detects the position and the

v 14
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rotation angle by digital counting of encoder signals obtamed from the scanning arrangement
during at least one scan of the at Jeast one sample.

17.  The apparatus according o claim 13, further comprising an additional sirangement
which 18 configured 1o receive the position and the rotational angle, and generate at least one

tmage associgted with the gt least one portion using the position and the rotational angle.

19, The apparates according to clamm 1, {urther comprising a processing arrangement
which is capable of being controlled to veceive a plurabity ol images of the at least one sample
during &t least two axial translations of the first arvangement with respect to the at least one

samiple, wherein each of the axial translations i provide at a relational angle,

20, The apparatus according 1o claim 4, wherein the information are interferometric data

assoctated with the at feast one sample.

21, The apparates according to claim 20, whevein the interferometric data is af Jeast one
of spectral-domain opuical coherence tomography datg, optical frequency dowain imaging

data or confocal data.

22, The apparatus according to clamm 1, wheremn af least one portion of the apparatus

voated with an anesthetic substance.

23 A method for oblaining data For at feast one portion within at least one tunanal or
hollow sample i an unsedated patient, comprising:

ransceiving at least one electromagnetic radiation (o and from the gt least one pottion
asing a first optical amangement; and

actuating an expandable second arrangement s¢ 88 1o position the first arrangement at
a predetermined location within the at least ons laminal or hollow sample. wherein the
second arrangenment has af least one prong or sirip that bas @ flat shape on at feast one side

thereof
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