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SURGICAL LASER SYSTEM WITH REMOTE 
CONTROL FUNCTIONALITY 

TECHNICAL FIELD OF THE INVENTION 

0001. The present invention relates to surgical devices. 
More particularly, the present invention relates to Surgical 
laser Systems used in ophthalmic Surgical systems. Even 
more particularly, the present invention relates to Surgical 
laser systems remotely controllable to implement additional 
functionality. 

BACKGROUND 

0002 The human eye can suffer a number of maladies 
causing mild deterioration to complete loss of vision. While 
contact lenses and eyeglasses can compensate for some 
ailments, ophthalmic Surgery is required for others. Gener 
ally, ophthalmic Surgery is classified into posterior segment 
procedures, such as vitreoretinal Surgery, and anterior seg 
ment procedures, such as cataract Surgery. More recently, 
combined anterior and posterior segment procedures have 
been developed. 
0003. The surgical instrumentation used for ophthalmic 
Surgery can be specialized for anterior segment procedures 
or posterior segment procedures or Support both. In any 
case, the Surgical instrumentation often implements a whole 
host of functionality which may be used in the implemen 
tation of a wide variety of Surgical procedures. 
0004 Laser surgery to the retina is the standard of care in 
the treatment of numerous ophthalmic diseases. Diseases 
treated by laser photocoagulation include proliferative dia 
betic retinopathy, diabetic macular edema, cystoid macular 
edema, retinal vein occlusion, choroidal neovascularization, 
central serous chorioretinopathy, retinal tears, and other 
lesions. 
0005. As may be imagined, the complexities of these 
types of retina Surgeries may be quite variegated, and 
concomitantly, the Surgical devices used to conduct these 
Surgeries may need to implement a whole host of function 
ality associated with these Surgeries. Often, a Surgical laser 
system may be operable to implement functionality associ 
ated with multiple types of Surgeries or other procedures, 
Such that one Surgical laser system may be used in multiple 
types of operations or procedures. In many cases, however, 
these “all-in-one” type of solutions typically have prices 
which are commensurate with their functionality, in other 
words they may be quite expensive. 
0006. Often, however, customers may not require all the 
functionality that these all-in-one designs provide. There 
fore, these types of designs may be cost prohibitive, more 
difficult to operate or wasteful of resources. In particular it 
may be desirable to have simpler lower cost units which may 
facilitate their use in places where the use of all-in-one 
designs (i.e. wide degree of functionality in a single unit) 
may be fiscally or physically impractical. Such as use in 
disaster or rural areas, poorer communities or countries, etc. 
However, the laser (or other physical components or soft 
ware) used in Such a lower cost unit may be substantially the 
same as those employed in an “all-in-one' unit. Thus, for 
those that have need of both a lower cost unit and an 
“all-in-one' unit, or for those that desire to upgrade from a 
lower cost unit to an “all-in-one” unit, it is undesirable to pay 
for duplicate functionality or systems. 
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0007. Therefore, a need exists for a laser surgery unit 
operable to implement a basic set of functionality which 
may be remotely controlled to implement a more advanced 
set of functionality. 

SUMMARY OF THE INVENTION 

0008 Embodiments of the present invention provide a 
laser Surgical system with a basic set of functionality which 
is remotely controllable to implement an advanced set of 
functionality. 
0009. According to one embodiment of the present inven 
tion, a laser Surgical unit operable to implement one set of 
functionality may be coupled to an advanced control unit 
such that the laser surgical unit may be controllable by the 
advanced control unit to implement a different set of func 
tionality. This set of functionality may include more com 
plicated functionality than the laser Surgical unit can imple 
ment in a standalone configuration. 
0010 Thus by moving the ability to implement certain 
functionality to an advanced unit embodiments of the 
present invention provide the advantage that the basic unit 
may be streamlined with regards to both cost and size, and 
the learning curve required to utilize the basic unit may be 
reduced relative to more complicated units allowing the 
basic unit to be utilized in myriad situations or procedures 
where an all-in-one unit would be complexity, cost, or size, 
prohibitive. 
0011 Similarly, embodiments of the present invention 
may provide the advantage that, since a basic unit may be 
utilized in the implementation of more complex functional 
ity, there is no need to duplicate the functionality or capa 
bilities of the basic unit when implementing this advanced 
functionality. This may be advantageous to users of Such 
laser Surgical systems as they may able to purchase a basic 
unit at a lower initial price and have a cost effective upgrade 
path to advanced functionality which does not render the 
basic unit redundant. 

0012. These, and other, aspects of the invention will be 
better appreciated and understood when considered in con 
junction with the following description and the accompa 
nying drawings. The following description, while indicating 
various embodiments of the invention and numerous specific 
details thereof, is given by way of illustration and not of 
limitation. Many Substitutions, modifications, additions or 
rearrangements may be made within the scope of the inven 
tion, and the invention includes all Such substitutions, modi 
fications, additions or rearrangements. 

BRIEF DESCRIPTION OF THE FIGURES 

0013. A more complete understanding of the present 
invention and the advantages thereof may be acquired by 
referring to the following description, taken in conjunction 
with the accompanying drawings in which like reference 
numbers indicate like features and wherein: 
0014 FIG. 1 is a diagrammatic representation of one 
embodiment of a laser Surgical system; 
0015 FIG. 2 is a diagrammatic representation of one 
embodiment of a laser Surgical system coupled to a control 
unit; 
0016 FIG. 3 is a diagrammatic representation of one 
embodiment of a laser Surgical system coupled to a control 
unit; and 
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0017 FIG. 4 is a diagrammatic representation of one 
embodiment of a graphical user interface. 

DETAILED DESCRIPTION 

0.018 Preferred embodiments of the invention are illus 
trated in the FIGURES, like numerals being used to refer to 
like and corresponding parts of the various drawings. 
0019 Embodiments of the present invention provide a 
laser Surgical system having a basic set of functionality, 
which is remotely controllable to implement an advanced set 
of functionality. According to one embodiment of the 
present invention, a laser Surgical system (e.g. basic unit) 
operable to implement a basic set of functionality, Such as 
main laser parameter settings, and having minimal customi 
Zation features, minimal system statistics and diagnostics, 
etc., may be coupled to another unit (e.g. advanced control 
unit) Such that the basic laser Surgical system may be 
controllable by the advanced control unit to implement, or 
allow, a broader set of functionality to be implemented 
through the advanced control unit, such as pre-operation 
picture viewing, creating custom marked treatment pictures, 
creating and printing patient record, advanced customiza 
tions, doctor log in to activate custom settings, creating and 
firing custom laser pulse sequences, E-connectivity through 
an Ethernet port or wireless communication of diagnostics, 
statistics, service needs or to upload software upgrades, 
wireless RFID check in for the doctor and customer, etc. 
0020. In other words, in certain embodiments a laser 
surgical system may be controlled by another unit (i.e. 
remotely controlled) to implement greater functionality than 
the laser Surgical system is capable of implementing as a 
standalone device. By moving less frequently used func 
tionality to an advanced unit, the basic unit may be stream 
lined with regards to both cost and size, and the learning 
curve required to utilize the basic unit may be reduced 
relative to an “all-in-one” unit, allowing the basic unit to be 
utilized in myriad situations or procedures where an “all 
in-one” unit would be complexity, cost, or size, prohibitive. 
By the same token, however, since a basic unit may be 
utilized in the implementation of more complex functional 
ity, there is no need to duplicate the functionality or capa 
bilities of the basic unit when implementing advanced 
functionality. This may be advantageous to users of Such 
laser Surgical systems as they may able to purchase a basic 
unit at a lower initial price and have a cost effective upgrade 
path to advanced functionality which does not render the 
basic unit redundant. 
0021 FIG. 1 is a diagrammatic representation of one 
embodiment of a laser Surgical unit with basic functionality. 
Basic laser Surgical unit 100 may comprise a laser and 
associated control software Such that basic laser Surgical unit 
100 may be operable to implement a basic set of function 
ality such as that discussed above. It will be understood that, 
in this context, basic functionality is measured relative to the 
functionality which may be implemented with the basic laser 
Surgical unit 100 in conjunction with an advanced control 
unit (discussed in more detail below). Thus, embodiments of 
basic laser surgical unit 100 may provide a lower cost, entry 
level laser system with a basic set of functionality particu 
larly well suited to operating room or office use, use in field 
applications, etc. 
0022. In one embodiment, basic laser surgical unit 100 
may have a laser similar to that of the Alcon EyeLite 
Photocoagulator and associated Software operable to allow a 
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basic set of functionality to be implemented using basic laser 
surgical unit 100. Basic laser surgical unit 100 may also 
comprise communications port 110, allowing basic laser 
surgical unit 100 to be coupled to an advanced control unit 
such that basic laser surgical unit 100 may be controlled by 
the advanced control unit (i.e. remotely controlled) to imple 
ment advanced functionality (i.e. a more advanced or dif 
ferent set of functionality than may be implemented with 
basic laser surgical unit 100 alone). 
0023 This coupling arrangement may be better described 
with reference to FIG. 2, which depicts one embodiment of 
a basic laser Surgical unit 100 coupled to an advanced 
control unit 200. In one embodiment, basic laser surgical 
unit 100 and advanced control unit 200 may be coupled to 
one another through communications ports 110, 210 on 
basic laser surgical unit 100 and advanced control unit 200, 
respectively. Advanced control unit 200 can include soft 
ware (e.g. instructions on a computer readable medium) and 
a microprocessor such that advanced control unit 200 is 
operable to control basic laser surgical unit 100 or compo 
nents thereof (e.g. the laser of basic laser surgical unit 100) 
to implement a higher or advanced level of functionality 
(e.g. more or advanced features) than basic laser Surgical 
unit 100 is operable to implement in a standalone configu 
ration. 

0024. In some embodiments, the software and/or micro 
processor of advanced control unit 200 may also be operable 
to implement (e.g. duplicate) the functionality which basic 
laser surgical unit 100 is operable to implement in a stan 
dalone configuration, Such that basic laser Surgical unit 100 
can be controlled by advanced control unit 200 in order to 
implement both the basic set of functionality and the 
advanced set of functionality (e.g. the set of functionality 
which can be implemented utilizing advanced control unit 
200 and basic surgical unit 100 is a superset of the func 
tionality which can be implemented using basic Surgical unit 
100 in a standalone configuration). To that end, advanced 
control unit 200 may also comprise user interface 220, 
which may, in turn, include a touch screen. This touch screen 
may serve as an interface through which an operator may 
select or control the functionality implemented by the com 
bination of advanced control unit 200 and basic laser Sur 
gical unit 100. 
0025 Moving to FIG. 3, another arrangement by which 
the functionality of a basic laser surgical unit 100 can be 
increased by coupling it to an advanced control unit 200 is 
depicted. In this embodiment, advanced control unit 200 
may comprise a surgical console similar to the Series 2000(R) 
Legacy(R) cataract surgical system, the Accurus(R 400VS 
surgical system, and/or the InfinitiTM Vision System surgical 
system, all available from Alcon Laboratories Inc. of Fort 
Worth, Tex., and can include a connection panel used to 
connect various tools and consumables to the Surgical con 
sole. The connection panel can include, for example, a 
coagulation connector, balanced salt solution receiver, con 
nectors for various hand pieces and a fluid management 
system (“FMS) or cassette receiver. A surgical console can 
also include a variety of user friendly features, such as a foot 
pedal control (e.g., stored behind a panel) and other features. 
Advanced control unit 200 may also include swivel monitor 
220 which can be positioned in a variety of orientations for 
whomever needs to see the touch screen of the swivel 
monitor. Swivel monitor 220 can swing from side to side, as 
well as rotate and tilt. A graphical user interface (“GUI) that 
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allows a user to interact with console 100 may be provided 
or presented on the touch screen of swivel monitor 220. 
0026. As discussed above, advanced control unit 200 
may comprise communications port 210, through which 
advanced control unit 200 may be coupled to basic laser 
surgical unit 100 (e.g. advanced control unit 200 and basic 
laser Surgical unit 100 may communicate through commu 
nication ports 110 and 210) and advanced control unit 200 
includes software and/or a microprocessor Such that 
advanced control unit 200 is operable to control basic laser 
surgical unit 100 to implement a more advanced set of 
features than basic laser surgical unit 100 is operable to 
implement in a standalone configuration. Thus, in one 
embodiment, utilizing a GUI provided on the touch screen 
of swivel monitor 220, an operator may control the combi 
nation of advanced control unit 200 and basic laser surgical 
unit 100 to implement advanced functionality which basic 
laser Surgical unit 100 may be incapable of implementing in 
a standalone configuration. One example of Such a graphical 
user interface is depicted in FIG. 4. 
0027. It will be apparent after reading this disclosure that 
the coupling between basic laser unit 100 and advanced 
control unit 200 may be accomplished via any suitable 
coupling mechanism and/or protocol. More particularly, 
communication between the basic laser unit 100 and 
advanced control unit 200 may occur via a wired or wireless 
interfaces, such that basic laser unit 100 is coupled to 
advanced control unit 200 through a cable or via wireless 
communication. Advanced control unit 200 may, alterna 
tively, have a set of slots such that the basic laser Surgical 
unit 100 may “plug-in' to a spot in the chassis of an 
advanced control unit 200 (for example, through a back 
plane interface present in advanced control unit 200). In one 
particular embodiment, communication ports 110 and 210 
may be Ethernet ports, as will be known to those having 
ordinary skill in the art. 
0028. It may be imagined, however, that in many cases 
basic laser surgical unit 100 and advanced control unit 200 
may be sensitive devices, and may comprise components 
(e.g. lasers) which could pose a danger if they are improp 
erly utilized. Consequently, it may not be desirable to utilize 
a standard protocol which can be easily learned and taken 
advantage of to manipulate basic laser Surgical unit 100 or 
advanced control unit 200 without proper training or autho 
rization. Therefore, in some embodiments a standard con 
nector may be utilized (e.g. an Ethernet connector) for 
communications ports 110, 210; however a variation may be 
implemented on this standard connector to implement pro 
prietary communications between basic laser Surgical unit 
100 and advanced control unit 200. For example, one or 
more pins of the Ethernet connectors comprising commu 
nications port 110 and 210 may be scrambled (e.g. lines 
between the two communication port 110, 210 may connect 
to pins in locations other than those specified according to 
the standard Ethernet protocol, or pins of communication 
port 110, 210 may be utilized for non standard purposes). In 
addition to preventing unauthorized control of basic laser 
surgical unit 100 or advanced control unit 200, these types 
of Scrambling arrangements may allow basic laser Surgical 
unit 100 or advanced control unit 200 to detect the coupling 
of improper or incompatible devices, or improper attempts 
at control or communication, and take appropriate remedial 
action, such as logging the improper access, shutting down, 
Sounding an alarm, etc. 
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0029. Thus, by allowing communication between a basic 
laser Surgical unit and an advanced control unit, embodi 
ments of the present invention provide a laser Surgical unit 
with a basic set of functionality which is remotely control 
lable to implement an advanced set of functionality. By 
moving less frequently used functionality to an advanced 
unit the basic unit may be streamlined with regards to both 
cost and size, and the learning curve required to utilize the 
basic unit may be reduced relative to a more function 
ladened system, allowing the basic unit to be utilized in 
myriad situations or procedures where an “all-in-one' unit 
would be less than desirable. Moreover, since a basic unit 
may be utilized in the implementation of more complex 
functionality, there is no need to duplicate the functionality 
or capabilities of the basic unit when implementing 
advanced functionality. 
0030. While the present invention has been described 
with reference to particular embodiments, it should be 
understood that the embodiments are illustrative and that the 
scope of the invention is not limited to these embodiments. 
Many variations, modifications, additions and improve 
ments to the embodiments described above are possible. It 
is contemplated that these variations, modifications, addi 
tions and improvements fall within the scope of the inven 
tion as detailed in the following claims. 

1. A remotely controllable laser Surgical system, compris 
ing: 

a laser Surgical unit operable to implement a first set of 
functionality; and 

a communication port, wherein the laser Surgical unit is 
operable to be controlled through the communication 
port to implement a second set of functionality, at least 
some of the second set of functionality distinct from the 
first set of functionality. 

2. The remotely controllable laser surgical system of 
claim 1, wherein the laser Surgical unit cannot perform the 
at least some of the second set of functionality in a standa 
lone configuration. 

3. The remotely controllable laser surgical system of 
claim 2, wherein the second set of functionality is a Superset 
of the first set of functionality. 

4. The remotely controllable laser surgical system of 
claim 2, wherein the communication port is an Ethernet port. 

5. The remotely controllable laser surgical system of 
claim 4, wherein the pins of the communication port are 
scrambled 

6. The remotely controllable laser surgical system of 
claim 5, wherein the laser surgical unit is operable to detect 
when an incompatible device is coupled to the communica 
tion port. 

7. The remotely controllable laser surgical system of 
claim 2, wherein the laser Surgical unit comprises a laser and 
a microprocessor. 

8. The remotely controllable laser surgical system of 
claim 7, wherein the laser Surgical unit is a photocoagulator. 

9. A laser Surgical system, comprising: 
a laser Surgical unit operable to implement a first set of 

functionality; 
a control unit coupled to the laser Surgical system, 

wherein the control unit is operable to control the laser 
Surgical unit to implement a second set of functionality, 
at least some of the second set of functionality distinct 
from the first set of functionality. 
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10. The laser surgical system of claim 9, wherein the laser 
Surgical unit cannot perform the at least some of the second 
set of functionality in a standalone configuration. 

11. The laser surgical system of claim 10, wherein the 
second set of functionality is a superset of the first set of 
functionality. 

12. The laser surgical system of claim 10, wherein the 
laser Surgical unit comprises a first communication port, the 
control unit comprises a second communication port and the 
laser Surgical unit is coupled to the control unit through the 
first communication port and the second communication 
port. 

13. The laser surgical system of claim 12, wherein the first 
communication port and the second communication port are 
Ethernet ports. 

14. The laser surgical system of claim 13, wherein the 
pins of the first communication port and the pins of the 
second communication port are scrambled 

15. The laser surgical system of claim 14, wherein each of 
the laser Surgical system and the control unit is operable to 
detect when an incompatible device is coupled to the com 
munication port. 
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16. The laser surgical system of claim 12, wherein the 
laser Surgical unit comprises a laser and a microprocessor. 

17. The laser surgical system of claim 15, wherein the 
laser Surgical system is a photo coagulator. 

18. The laser surgical system of claim 12, wherein the 
control unit is a Surgical console. 

19. The laser surgical system of claim 18, wherein the 
control unit comprises a user interface. 

20. A laser Surgical system, comprising: 
a laser Surgical unit having a first communication port and 

operable to implement a first set of functionality; 
a control unit having a second communication port 

coupled to the first communication port of the laser 
Surgical system, wherein the control unit is operable to 
control the laser Surgical unit to implement a second set 
of functionality, wherein at least some of the second set 
of functionality is distinct from the first set of func 
tionality and the laser Surgical unit cannot perform the 
at least some of the second set of functionality in a 
standalone configuration. 
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