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(57) ABSTRACT 

The method and system include marking a Surgery site (e.g., 
location of Surgical incision) or a site of other medical action 
with a machine-readable medical marking (e.g., bar code or a 
dot pattern), which may be used in conjunction with (1) a 
scanner for reading the machine-readable medical marking 
and (2) a controller for controlling medical actions in 
response to the read machine-readable medical marking. The 
system and method ensure the validation of the Surgical pro 
cedure, the patient awaiting the Surgical procedure, and the 
site or location on the patient where the Surgery is to be 
performed. Utilizing a scanning device for reading machine 
readable medical markings, and a controller, there are addi 
tional means to check and double check the medical action 
before the actual medical action (e.g., Surgery) is performed. 
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Encoded number equals 4229 (4096+128+4+1=4229) 
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SYSTEMAND METHOD OF UTILIZNGA 
MACHINE READABLE MEDICAL MARKING 
FORMANAGING SURGICAL PROCEDURES 

CROSS-REFERENCE TO CO-PENDING 
APPLICATIONS 

0001. The present application is related to and claims pri 
ority to U.S. Provisional Patent Application Ser. No. 60/626, 
834, filed Nov. 10, 2004. The entire contents of that applica 
tion are incorporated herein by reference. 

COPYRIGHT AND LEGAL NOTICES 

0002. A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile repro 
duction by anyone of the patent document or the patent dis 
closure, as it appears in the Patent and Trademark Office 
patent files or records, but otherwise reserves all copyrights 
whatsoever. 

BACKGROUND OF THE INVENTION 

0003 1. Field of the Invention 
0004. The present invention relates generally to a system 
and method for using a machine-readable medical marking 
for managing medical actions or procedures, and more par 
ticularly, to generating and using machine-readable medical 
markings that are used for accessing up-to-date data associ 
ated with a patient's medical information (e.g., pre-operative 
and post-operative information as well as information on the 
Surgical procedure itself). 
0005 2. Discussion of the Background 
0006. During known surgical procedures, it is possible for 
mistakes to be made because a doctor incorrectly identifies 
any one of (1) a patient, (2) a procedure to be performed, (3) 
allergies of the patient, (4) site of the surgery, (5) level of the 
Surgery, (6) diagnostic reports (e.g., lab reports for test 
results, blood results, etc.). Sucha mistake may occur because 
there is an insufficient connection between (1) the patient 
(who may be unconscious), (2) the patient's information, and 
(3) the information about the patient’s procedure. Accord 
ingly, a need exists for providing a greater connection 
between (1) the patient (who may be unconscious), (2) the 
patient's information, and (3) the information about the 
patient's procedure. 

SUMMARY OF THE INVENTION 

0007 According to an embodiment of the present inven 
tion, a method is provided for Verifying information associ 
ated with a medical action (e.g., a Surgical event oran admin 
istration of a medication) using a scanner device and at least 
one machine-readable medical marking applied to a patient 
(e.g., on the skin in close proximity to the Surgical site or near 
where medication is to be administered). The information is 
Verified prior to performing the medical action associated 
with the person. 
0008. The exemplary method comprises reading, using a 
scanner device, a machine-readable medical marking that is 
applied to the person, whereby patient information is 
accessed (e.g., by the scanner or a separate controller). The 
patient information is then compared with recorded informa 
tion associated with the patient to verify that the correct action 
is about to be taken (e.g. “Is this the right patient?, "Is the 
right surgery about to be performed?”, “Is the correct location 
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about to be cut?”, “Is a medicine about to be injected/admin 
istered that the patient is allergic to?”). Such a method may be 
performed by any one or a combination of medical personnel 
during pre-operative procedures, medical personnel during 
Surgical procedures, medical personnel during post-operative 
procedures, and medical personnel prior to administering 
medications. As used herein, “medical personnel shall be 
understood to include Surgical team members, pre-operative 
team members, post-operative team members as well as hos 
pital doctors, nurses, nurses aides, and generally anyone that 
administers medicine or medical procedures to a patient. 
0009. According to another embodiment of the present 
invention, the patient's medical information is displayed to 
one or more medical personnel. The medical information may 
include, but is not limited to, patient identity information 
(e.g., patient name, code, age, etc.), type of surgical procedure 
to be performed, required Surgical equipment or kits, equip 
ment set-up, medical history, allergies, Surgical area, patient 
medical test information (e.g., X-rays, charts, MRI, lab tests), 
administrative resource information (e.g., staff and/or physi 
cian names, duration of procedure, operating room identi 
fier), and/or Surgical procedure information (e.g., procedure, 
blood type, Surgical kit, etc.). 
0010. According to another embodiment of the present 
invention, Verifying the one or more characteristics of the 
medical action may include comparing the accessed medica 
tion information with one or more of (1) machine-readable 
medical information associated with the medical action (e.g., 
barcoded X-rays, barcoded test results, barcoded wristbands 
on the patient, etc.), (2) visual indicators (e.g., the operating 
room number, the type of equipment present for the medical 
action, etc.), and (3) records associated with the patient (e.g., 
medical charts or electronic medical history). 
0011. According to another embodiment of the present 
invention, a method is provided, using a scanner device, for 
Verifying one or more characteristics of a medical action prior 
to the occurrence of the action. The method comprises read 
ing, using the scanner device, a machine readable medical 
marking applied to the patient receiving a medical action for 
accessing the information associated with the patient. A pre 
event check is then conducted prior to the occurrence of the 
medical action, whereby the pre-event check comprises veri 
fying that the characteristics of the action correspond to the 
accessed information before commencing the medical action. 
0012. According to another embodiment of the present 
invention, the medical status information is accessed by a 
Surgical scheduling program. 
0013. According to another embodiment, additional medi 
cal information that may be verified includes, but is not lim 
ited to, information obtained from visual checks of the oper 
ating room. 
0014. According to another embodiment of the present 
invention, the machine-readable medical marking comprises 
a first encoded region and one or more otheridentical encoded 
regions that are readable by the bar code scanner when the 
first encoded region becomes unreadable. 
0015. According to another embodiment of the present 
invention, a method of utilizing a medical marking (e.g., a bar 
code) having a plurality of regions each comprising a 
machine-readable medical Sub-marking for managing a 
medical action associated with one or more individuals is 
provided. The method comprises providing at least one 
machine-readable marking each having encoded thereon 
information (e.g., a unique record number) associated with at 
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least one individual's medical action information, wherein at 
least one Such machine-readable medical marking is applied 
to the individual’s body (e.g., as a decal, tattoo or other 
semi-permanent marking). The patient's information records 
are encoded with corresponding information Such that the at 
least one machine-readable medical marking and the patient's 
information can be compared and verified. 
0016. According to another embodiment of the present 
invention, a Surgical operating room contains a first copy of 
the at least one machine-readable medical marking so that the 
medical action can be verified prior to Surgery. 
0017. According to another embodiment of the present 
invention, the patient's medical charts also include a second 
copy of the at least one machine-readable medical marking so 
that the medical action can be verified prior to Surgery. 
0018. According to another embodiment of the present 
invention, at least one medical personnel member accesses 
the patient's Surgical information using the machine-readable 
medical marking applied to the patient and at least one of the 
first and second copies. 
0019. According to another embodiment of the present 
invention, a display device is provided for displaying the 
generated medical status information on the display device. 
0020. According to another embodiment of the present 
invention, a machine-readable medical marking comprises a 
plurality of cell regions organized into a plurality of encoding 
regions such that the plurality of encoding regions are spa 
tially distributed. The plurality of encoding regions provide 
an indication of whether the machine readable medical mark 
ing has become corrupted. 
0021. According to another embodiment of the present 
invention, the plurality of encoding regions comprise redun 
dant encoded regions. 
0022. According to another embodiment of the present 
invention, an orientation indicator located circumferentially 
to the plurality of cell regions is provided, where the orienta 
tion indicator provides orientation information associated 
with decoding each of the spatially distributed plurality of 
encoding regions. 
0023. According to another embodiment of the present 
invention, the plurality of encoding regions generates a 
numerical code that is encoded using a modulo-n based num 
ber system (e.g., a modulo-2 based number system). 
0024. According to another embodiment of the present 
invention, the plurality of spatially distributed encoding 
regions comprises at least two encoding regions that each 
generate an identical code. A difference between each gener 
ated code associated with each one of the two encoding 
regions determines the existence of one or more corrupted 
regions associated with the machine-readable medical mark 
ing. 
0025. According to another embodiment of the present 
invention, a machine-readable medical marking comprising a 
plurality of cell regions is organized into a plurality of encod 
ing regions. The plurality of encoding regions are spatially 
distributed and comprise at least two encoding regions each 
generating an identical code. The difference between each 
generated code associated with each one of the two encoding 
regions determines the existence of one or more corrupted 
regions associated with the machine-readable medical mark 
ing. 
0026. According to another embodiment of the present 
invention, each of the machine readable medical markings 
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may also include error detection and/or correction informa 
tion to further increase the resilience of the symbols to error. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. For a more complete understanding of the present 
invention, and the advantages thereof, reference is now made 
to the following descriptions taken in conjunction with the 
accompanying drawings, in which 
0028 FIG. 1 is an illustration of an exemplary environ 
ment in which the present invention can be utilized; 
0029 FIG. 2 is an illustration of an exemplary screenshot 
of a hypothetical medical scheduling system which includes 
patient information and its associated bar code information; 
0030 FIG. 3 is an illustration of a multi-part decal includ 
ing plural copies of plural medical markings to be used 
according to the present invention where the plural medical 
markings can each carry different types of information; 
0031 FIG. 4 is an illustration of a multi-part decal includ 
ing plural copies of a medical marking to be used according to 
the present invention; 
0032 FIG. 5A is an illustration showing a medical mark 
ing utilizing a first encoding scheme providing four-way 
redundancy; 
0033 FIG. 5B is an illustration showing a medical mark 
ing utilizing a second encoding scheme providing four-way 
redundancy; 
0034 FIG. 6 is an illustration showing a medical marking 
utilizing four-way redundancy which encodes a value of 641; 
and 
0035 FIG. 7 is an illustration showing an alternate medi 
cal marking format. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0036 Dramatic consequences can occur when a Surgical 
procedure is performed on the wrong site or Surgery location 
(e.g., left side instead of right side), on the wrong patient, or 
involves the wrong procedure. Thus, the method (and system) 
of the present invention includes marking a Surgery site (e.g., 
location of Surgical incision) or a site of other medical action 
with a machine-readable medical marking (e.g., bar code or a 
dot pattern), which may be used in conjunction with a scanner 
for reading the machine-readable medical marking and a 
controller for controlling medical actions in response to the 
read machine-readable medical marking. The system and 
method of the present invention ensures the validation of the 
Surgical procedure, the patient awaiting the Surgical proce 
dure, and the site or location on the patient where the Surgery 
is to be performed. A protocol may also be established which 
makes the Scanning or reading of the machine-readable medi 
cal marking an integral part of the Surgical method. Through 
the use of this protocol, a scanning device for reading 
machine-readable medical marking, and a computer system, 
there are additional means to check and double check the 
medical action before the actual medical action (e.g., Surgery) 
is performed. 
0037. The protocol and system described herein facilitates 
the performance of certain checks, and establishes a verifiable 
path to decisions about the patient, the Surgical site on the 
patient, and the Surgical procedures. Thus, the medical per 
Sonnel are guided to correct information associated with the 
patient and the corresponding Surgical procedure. The system 
and method described herein, therefore, generally relate to 
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the field of health care, and may be used to warn and prevent 
health care providers from inadvertently performing a medi 
cal action on the wrong site, the wrong patient, or with the 
wrong procedure. The system and method described herein 
may be employed in, but is not limited to, hospitals, acute care 
centers, emergency rooms, doctors offices, nursing homes, 
convalescent hospitals, field hospitals, and all other medical 
and health-care facilities were Surgical procedures may be 
performed. 
0038 FIG. 1 illustrates a medical operating room in which 
the present invention can illustratively be utilized. In FIG. 1, 
the patient on which surgery is to be performed has been 
pre-marked with a machine readable medical marking. In 
addition, based on the medical marking read from the patient, 
information about the patient can be recalled on the monitor 
to ensure that the Surgeon is performing the correct proce 
dure. Similarly, the anesthesiologist can confirm from the 
monitor that the anesthetic that is about to be administered is 
correct. Likewise, the Surgeon can verify that the patient and 
the X-rays being inspected are encoded with the same infor 
mation (e.g., patient identifier or patient record identifier). 
0039. The system according to an embodiment of the 
present invention comprises a scheduler computer program, a 
computer or display device in the Operating Room (OR), and 
a scanner device for reading the machine-readable medical 
marking, which is also present in the OR. The scheduler 
program can be a “Surgical Scheduler program as illustrated 
in FIG. 2, which produces or correlates a machine-readable 
medical marking (which is applied to the Surgical site or other 
medical action site) with other patient and medical informa 
tion. As shown in FIG. 2, the scheduler information may 
include the Surgical procedure, the location, the blood type of 
the patient and all the other information illustrated on FIG. 2. 
AS Such, prior to performing a medical action, the medical 
personnel may scan the medical marking and access the infor 
mation corresponding to the patient by calling up the record 
(illustrated as record 16.437) corresponding to the number (or 
other information) read from the medical marking. 
0040 Thus, the surgical scheduler program allows medi 
cal personnel to enter pertinent information about the patient 
and the associated procedure to be performed. It may also 
provide an opportunity to enter vital information for the Suc 
cessful outcome of the Surgery including, but not limited to, a 
patient's medical records, lab tests, X-rays, charts, required 
prosthetic devices, required Surgical kits, staffing require 
ments, date and time, etc. In a hospital or other healthcare 
facility where several operating rooms are used simulta 
neously, the scheduler program may also allow entry of the 
determined time and place of the Surgical procedure in addi 
tion to entered information, materials, and staff requirement 
assignments (e.g., needed presence of anesthetist). 
0041. In the operating room during the “time-out” phase, 
the Surgeon may be required to use a machine-readable medi 
cal marking scanner for reading the information from the 
patient's machine-readable medical marking. The Scanned 
information (e.g., number) is then fed into the “Scheduling 
Software” running on a computer, whereby the patient's 
record is displayed on a monitor device in the operating room 
based on the scanned number. The surgical team’s “time-out” 
would include a review of this record, which includes a list of 
requirements for the procedure including, but not limited to, 
patient name, procedure, Surgical kits, test result information 
(e.g., X-rays), procedure code, and other requirements. Only 
after confirmation of Such information would the operating 
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room nurse hand the scalpel to the Surgeon in order to com 
mence surgery. The “Time-out” is generally performed 
immediately prior to starting the Surgical procedure in order 
to prevent medical error by conducting a final verification of 
the correct patient, procedure, and site. This provides active 
(two-way) communication among all Surgical/procedural 
team members prior to all procedures. 
0042 Additionally, the scheduling program may be 
extended to act as a “controller” and provide active monitor 
ing of medical Sub-actions during a medical action. For 
example, by encoding the type and order that medical devices 
are to be used in, and by actively monitoring the use of the 
medical devices, other mistakes may be avoided. An exem 
plary use of active monitoring is described below. 
0043. In an exemplary use of the present invention, when 
a patient is admitted, the machine-readable medical marking 
is associated with the patient's physical chart and electronic 
Surgery schedule, preferably by Scanning a decal that is 
affixed to or printed on the patient's physical chart. Then, the 
patient's blood type and a list of known allergies are recorded 
using computer readable codes (e.g., blood type O-negative is 
encoded with a blood, code, and an allergy to anesthetic is 
encoded with a code). Moreover, the fact that a patient is to 
have a hip replacement that is designed to last 15 years instead 
of 10 years is encoded by recording the part number of the hip 
replacement to be used in the replacement. The location of 
where the medical action is to be performed is then associated 
with the patient's records as well. 
0044. After recording the information during or prior to 
patient intake, the patient is taken to have the machine read 
able medical marking applied to his or her skin in an area 
Surrounding or in close proximity to where the medical action 
(i.e., hip replacement Surgery in the example) is to be per 
formed. Later, the patient is taken to where the medical action 
is to be performed. Before entering, the medical marking and 
the machine readable location code on the door or doorframe 
of the room are both scanned. The enhanced scheduler then 
notifies the orderly if the patient is about to be brought into the 
correct location. 
0045 Similarly, prior to inserting the anesthetic in the 
dispenser, the anesthesiologist scans the medical marking on 
the patient and then a machine readable drug marking on the 
anesthetic. If there is a conflict with a previously entered 
allergy as signified by the machine readable drug marking 
matching code for anesthetic, then the anesthesiologist is 
warned about the mismatch. Alternatively, in an embodiment 
where the scheduler is connected to the dispenser, the dis 
penser can be commanded to prevent the anesthetic from 
being dispensed. 
0046. In another phase of the medical procedure, the sur 
geon utilizes a scanner to Scan the bar code or other machine 
readable marking on the replacement part. In such a case, the 
scheduler can actively inform the Surgeon that he has been 
brought a 10-year hip replacement part instead of the 
intended 15-year hip replacement part—a difference that 
medical personnel might not be able to tell by visual inspec 
tion. 
0047. In another exemplary embodiment, all blood used in 
a transfusions or in Surgery is marked with a machine read 
able marking. Thus, prior to administering the blood, the 
blood bag and the patient's medical marking are scanned to 
assure that there is a match or at least that they are compatible. 
As with all checks, the scheduler can inform medical person 
nel of agreement (e.g., with a first audible tone, Sound or 
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visual indication) or conflict (e.g., with a second audible tone, 
Sound or visual indication). In a case of the scheduler being 
integrated to a blood pump, the scheduler could also refuse to 
pump if there is a disagreement between the markings. 
0.048. In one embodiment, all of the collateral information 
that the system would require as part of the Surgical procedure 
Such as X-rays would be marked with the same number 
encoded in a machine-readable medical marking. A check 
could be made by scanning the machine-readable medical 
marking on the collateral information as a double check that 
the X-rays are the correct ones for this particular Surgery. As 
part of the methodology, therefore, the labels with the 
machine-readable medical marking would have to be affixed 
to the X-rays, lab tests, and other pertinent medical test 
records etc. Alternatively, numbers may be assigned to each 
X-ray, as well as to any other collateral material associated 
with the patient and the Surgical procedure. 
0049. The information that is displayed on the screen in 
the Surgical Scheduler is indicative of the information gath 
ered prior to the Surgery during the scheduling process and is 
also displayed in the Operating Room. An advantage of the 
system would be that information could be changed up to and 
including during the operation so that the latest and more 
up-to-date information is always available to those who 
depend on it. The Scanner for reading the machine-readable 
medical marking provides machine-readable medical mark 
ing readability under the difficult conditions of having the 
images printed on the skin. The scanner would use the read 
bar code number to access a patient's record stored by the 
“Surgical Scheduling software program. The patient's 
record may be stored in a local or remote database, or in any 
other local or remote storage medium. The accessed record 
may then be displayed on the screen in the Operating Room. 
Some verifiers or indicators may be used when a record of a 
cancelled or completed Surgery is found. For example, a 
“Stop' sign would be displayed if a surgery is cancelled. 
0050. As described above, in one embodiment, an entry 
for each Surgical procedure on a patient is designated by a 
number. In Such an embodiment, medical markings each 
comprise a number (e.g., preprinted on a Surgical decal) that 
is assigned to a patient's procedure. The particular require 
ments of a machine-readable medical marking may comprise 
the ability to encode a Sufficient range of numbers (e.g., 1 to 
99.999); the ability to be printed on an unreliable surface such 
as a patient's skin; the ability to be readable even when it has 
been partially obliterated by washing, application of ban 
dages, and/or other interventions; and the ability to have 
redundancy of information and ways of self-checking. 
0051. In an exemplary embodiment illustrated in FIG.4, a 
decal has three copies of the number printed in the form of a 
machine-readable medical marking (e.g., bar code) and 
human-readable form. The first copy of the number (first part 
of decal) is a barcode which may be applied to a patient's 
physical medical chart. The second copy (second part of 
decal) of the number may be removed and maintained by an 
operating room nurse or a person in charge of operating room 
administration for the purpose setting-up the operating room 
facilities and resources prior to Surgery. In the pre-operative 
visit, the Surgeon may take the third part of Surgical decal 
(third copy of number) and apply it directly to the patient at 
the site at which the surgery is to be performed (i.e., on the 
skin of the Surgical site), potentially utilizing cross hairs to 
mark the site on the patient where the Surgical procedure is to 
be performed. In one embodiment, this section of the decal is 
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applied to a patient by wetting and pressing it onto the 
patient's skin. The Surgical decal may include a place for the 
Surgeon to mark and/or sign (e.g., with a felt tip pen). 
0.052 The surgical decal (e.g., the machine-readable 
medical marking, human-readable code, cross hairs, and sig 
nature line) may be created by preprinting a clear plastic 
substrate with an ink specially formulated to adhere to the 
plastic and then covering the printing with a backing. The ink 
may be removed easily and transferred to the patient's skin 
once applied. On the skin, the ink remains somewhat perma 
nent; it will not wash off, Smear or fade in less than, for 
example, ten days. Thus, the "tattooed image on the patient's 
skin remains sharp and consistent. The ink color used may be 
dark (e.g., black) and may therefore be readable by the bar 
code scanner, even where contrast would be difficult on 
patients with skin of very dark color. 
0053. In use, the left-most machine-readable medical 
marking of FIG. 4 and human readable number would be 
separated from the decal and affixed to the patient chart when 
the number is assigned to the patient's Surgical procedure, as 
described above with respect to the patient intake. In a pre 
operative meeting, the Surgeon would affix the machine-read 
able medical marking, cross hairs, and signature line to the 
patient's skin at the Surgical site by removing the backing and 
applying the medical marking after having verified with a 
scanner that the medical marking applied to the patient's chart 
matches the medical marking being applied to the patient. 
0054 The number of the decal may be unique (e.g., within 
a large set). The decals Supplied to a hospital may be in book 
format with numbers starting at one and going up to some 
large number before the series is completely used up. A very 
large facility having several operating rooms that are used 
simultaneously, may perform 100,000 operations per year. If 
each Surgery includes a uniquely assigned number, a num 
bered series would be supplied to the hospital without repeat 
ing numbers for a very long time. Books of decal numbers 
from 1 to 100,000 may, for example, last about a year. 
0055 Alternatively, the medical marking may be more 
than just a number. For example, the medical marking may be 
an alphanumeric string (e.g., X0001). 
0056. In yet another embodiment, the medical marking 
may be applied using techniques other than decals. For 
example, the medical marking may be applied to the patient 
using a computer-controlled printing apparatus Such as an 
ink-jet printer, a plotter or a tattooing machine. In addition, in 
one embodiment of the present invention, the topology of the 
site of the medical action is determined such that a modified 
bar code can be created that causes the printed bar code to 
appear linear despite being applied to a non-planar Surface. 
0057. As an alternative to cross hairs, the medical marking 
may utilize other indicators (e.g., arrows) to indicate the 
intended Surgical site. 
0058. The medical marking shown in FIG. 3 utilizes sev 
eral traditional bar code formats, although it is possible to 
utilize only one. The illustrated formats include two linear 
formats and one reduced symbology format. These bar code 
formats enable the information (e.g., record number) to be 
associated with the patient to be semi-permanently affixed to 
the patient. In the example of FIG.3, a portion of the machine 
readable medical marking comprises a RSS bar code symbol 
that holds considerably more information than the other bar 
code portions. Therefore, it may be possible to include a 
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sufficient amount of information in the bar code itself that the 
scheduling system need not be consulted during the medical 
procedure. 
0059. As an alternative to the format illustrated in FIG. 3, 
FIG. 4 illustrates a computer-readable marking printed as a 
decal and utilizing redundant coding. The medical marking of 
FIG. 4 is encoded using the encoding technique of FIG. 5A. 
0060. The medical marking of FIG. 5A comprises a pat 
tern of colored dots (e.g., black) in a gridded fashion. In the 
illustrated embodiment, the bar code, called a “Surgical Bar 
Code' has four-way redundancy. As illustrated in FIG. 5A, 
the checkerboard grid is divided into four identical regions 
each having the same pattern of colored dots. The numbering 
system is based on the base-2 system. For example, in the 
provided pattern, a colored dot is placed at the “128 position 
(i.e., 27), “512” position (i.e. 2), and the “1” position (i.e., 
2"). This produces the number 641 (i.e., 512+128+1), which 
is generated from the Sum of numbers associated with the 
position of the colored dots. The pattern is repeated four times 
so that if one or more portions of the bar code is obliterated, 
covered, or removed, the remaining region or regions of the 
bar code are still readable. The inverted L shaped border of 
black dots provides the scanner with the x-dimension infor 
mation and orientation information. The decoding algorithm 
will determine the X-dimension, orientation, and the number 
(e.g., 641) corresponding to the colored dots allocated within 
the grid. 
0061 FIG. 6 illustrates the example of encoding using the 
numbering scheme of FIG. 5A but without the corresponding 
numbers underneath and therefore resembles the medical 
marking as it is used in FIG. 4. The side length (as a square) 
or diameter (as a dot) of the cell is variable in size and is 
illustrated as being 1 to 3 inches on a side. 
0062 For small and hard to see or reach areas, the decal 
and machine-readable medical marking can be printed at 
various sizes. For example, the same imagery may be printed 
at half-size for images required for hands or fingers. 
0063 Alternatively, instead of having symmetric encod 
ing as in FIG. 5A, the encoding of FIG. 5B distributes the 
locations of the values such that a Smudge or other obstruction 
in the center of the medical marking will not obliterate all the 
locations having the same value (e.g., 16384). 
0064. According to yet another embodiment of the present 
invention, a "Checkerboard' machine-readable medical 
marking, such as is illustrated in FIG.7, can encode a numeric 
string (e.g., a positive number). The Checkerboard machine 
readable medical marking provides, among other things, a 
machine-readable medical marking having a size that is rela 
tively small; similar measurements in different directions 
(e.g., Substantially square shaped); and internal dimensions 
that are relatively large, which allows for the provision of a 
high numerical range. 
0065. Such a machine-readable medical marking may be 
readable when it is applied to some Small area with a rough 
Surface Such as somewhere on a person's body. A "Checker 
board’ symbol may comprise one or more 'cells” (e.g., a 
square or spot) that is the Smallest component of a Checker 
board machine-readable medical marking. A cell is printable 
if ink is applied to it with some foreground ink. When a spot 
or other indicator is marked (e.g., ink) within a cell, it is 
defined as a printable cell, since the spot or indicator may be 
applied or tattooed to the patient or person's skin. A printable 
cell is unprinted if it is left blank or printed with some back 
ground ink. Since a blank cell (e.g., unprinted cell) does not 
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have a spot or indicator, it may not be applied or tattooed to 
the patient or person's skin; therefore, it is defined as an 
unprinted cell. A “row’ or “column is a series of cells 
arranged next to each other. 
0066. A Checkerboard machine-readable medical mark 
ing (e.g., bar code) such as that illustrated in FIG. 7 may 
comprise a (2N+1) row by 2N column rectangle, which is 
almost a square. In the example Checkerboard machine-read 
able medical marking, the rows start from the topmost posi 
tion, which is row 0, and the columns start from the rightmost 
position, which is column 0. All printed cells in row 0 are 
called the “orientation bar.” A row with an odd position is a 
“coding row. A row with an even position, except for row 0. 
is a complement-coding row, which is used to provide an 
identical and redundant code to that generated by the “coding 
row.” In the event that a “coding row becomes corrupted or 
unreadable, the complementary code row is used in its place 
to determine or decode the value associated with bar code 
symbol. 
0067. In a coding row, all cells at an even position (col 
umn) are printable whereby each printed cell has a value of: 

0068. If printed, a black dot or other indicia may be allo 
cated to represent a cell position. If nothing is printed at a cell 
location (e.g., no black dot present in cell position), then the 
cell value at that position is assumed to be Zero. 
0069. In Equation 1, “i' is the position of the row, “” is the 
position of the column, and “N” is the order of the symbol. For 
the “coding row,” the position of the first column (i.e., ji=0) 
starts under heading “1,” where the column headings are 
located above row i=0 and labeled “8 7 6 5 4 3 2 1 0. 
0070. In a “complement coding row, all cells at an odd 
position (column) are printable and each cell has a value of 

0071. For a printed cell, a black dot or other indicia may 
represent a cell position. If nothing is printed at a cell location 
(e.g., no black dot present in cell position), then the cell value 
at that position is assumed to be Zero. 
(0072. In Equation 2, “i' is the position of the row, “” is the 
position of the column, and “N” the order of the symbol. For 
the “complement coding row,” the position of the first column 
(i.e., ji=0) also starts at heading “1,” where, as previously 
described, the column headings are located above row i=0. 
The sum of all values from all cells positions in all “coding 
rows' is the value of the symbol. Also, the sum of all values 
from all cells in all “complement coding rows' corresponds to 
the value of the symbol. When the bar code symbol has not 
become corrupted or defaced, the calculated values based on 
the “coding rows' and “complement coding rows' should be 
identical. In use, upon scanning the bar code, an error is 
detected if the two values calculated from the “complement 
coding rows' and “coding rows' are different. 
(0073. The Checkerboard bar code symbol of FIG. 7 ulti 
lizes a value of N which is 4. This indicates that the symbol is 
4-ordered. Row i=0 is the orientation bar, rows 1, 3, 5, and 7 
are the “coding rows; and rows 2, 4, 6, and 8 are the “comple 
ment coding rows.” 
(0074 As illustrated in FIG. 7, the first printed cell at i=1 
and j=0 (starting at column heading 1) is a “coding row.” 
Therefore, based on Equation 1, the value is 4(1-1)/2+(0/ 
2)=0. For the second printed cell associated with a coding 
row, where i=3 and j=6, the value is 4(3-1)/2+(6/2)=7. 
Similarly, for the third “code row printed cell, where i=5 and 
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j=4, the value is 4(5-1)/2+(4/2)=10. The fourth “code row” 
printed cell, whereby i=7 andj=2 is calculated to be 4 (7-1)/ 
2+(2/2)=13. Therefore, based on the foregoing individual 
calculations, the value of the symbol is calculated from the 
sum of each cell value, which is: 

20for i=1).27(for i-3)2 100for i=5). 13(for i=7)–1128 
1024-8192=9345 

0075 Based on the “complement coding rows, the first 
printed cell is located at i=2 andj=1. Thus, using Equation 2, 
the value for this cell (i-2 andj=1) is calculated to be 0. For 
the second printed cell located at i=4 and j=7, the value is 
4(4-2)/2+(7-1)/2=7. For the third printed cell at i=6 and 
j=5, the value is 4 (6-2)/2+(5-1)/2=10. For the fourth 
printed cell at i=8 andj=3, we have 4 (8-2)/2+(3-1)/2=13. 
Therefore, the value of the symbol based on the “complement 
coding row printed cell values is: 

0076. As shown in the example, both cell values (i.e., code 
row and complementary row) generate identical symbol val 
ues when the integrity of the bar code symbol is intact. Each 
row includes a spatially adjacent redundant row having 
complementary cells. The complementary cells are both hori 
Zontally and vertically displaced from their “code row’ coun 
terpart cells located in adjacent rows. Therefore, the horizon 
tal and vertical displacement provides spatial redundancy 
associated with rows that are damaged and unreadable. 
0077. In one embodiment of the invention, the scanner 
device described above is connected to a computer in the 
operating room. The connection may be either wired or wire 
less, depending on the configuration of the room in which the 
device is to be used. Moreover, the device may be a wand 
style Scanner, a gun-style scanner, a flat-bed scanner or any 
other style scanner that reads bar codes. 
0078. The active monitoring of the medical action need 
not be performed by a computer. Instead, a separate device, 
Such as a handheld Scanner (optionally with a display) and an 
internal processor may act as an integrated Scanner and con 
troller. The information about the patients of the day and the 
medical actions to be performed thereon can be downloaded 
to the handheld Scanner in the morning Such that the medical 
personnel can act autonomously from any local or remote 
computer systems that might “crash” or become disconnected 
during the day. Thus, the medical marking applied to the 
patient and the medical markings associated with the medical 
action would be scanned sequentially (or in parallel) by the 
handheld scanner, and the handheld Scanner would visually 
or audibly identify whether the patient and the procedure 
about to be performed were compatible. As described above, 
if the patient's medical marking is scanned and then a blood 
bag is scanned which contains blood that is incompatible with 
the patient, then the handheld Scanner can Sound a warning 
signal. Alternatively, the medical personnel can acts as con 
trollers by comparing the information read by a scanner with 
information displayed or printed about the medical action to 
be performed. Furthermore, while the above description has 
been provided in terms of a barcode scanner reading a medi 
cal marking, the teachings of the present invention may addi 
tional be used in conjunction with other machine-readable 
medical tags carrying information. One example of Such a 
machine-readable medical tag is an RFID tag Such as may be 
embedded into a patient’s wristband. Moreover, a combina 
tion of reading devices can be used such that the patient is 
identified by a machine-readable medical tag while the sur 
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gical equipment and test results are encoded with bar codes 
Such that the reading devices communicate (either with each 
other or with a central controller) to ensure that the informa 
tion read from each is consistent. 
0079 While the invention has been described and illus 
trated in connection with preferred embodiments, many 
variations and modifications as will be evident to those skilled 
in this art may be made without departing from the spirit and 
Scope of the invention, and the invention is thus not to be 
limited to the precise details of methodology or construction 
set forth above as Such variations and modifications are 
intended to be included within the scope of the invention. 
Except to the extent necessary or inherent in the processes 
themselves, no particular order to steps or stages of methods 
or processes described in this disclosure, including the Fig 
ures, is implied. In many cases the order of process steps may 
be varied without changing the purpose, effect or import of 
the methods described. 

1. A medical system, comprising: 
a machine-readable medical marking applied to the skin of 

a patient; 
a scanner for Scanning the machine-readable medical 

marking applied to the skin of the patient; 
a source of information about a medical action to be per 

formed on the patient; and 
a controller for comparing that the machine readable medi 

cal marking applied to the patient is consistent with the 
medical action to be performed on the patient prior to 
performing the medical action. 

2. The medical system as claimed in claim 1, wherein the 
machine readable medical marking is applied to the skin of 
the patient in proximity to where a medical action is to be 
performed. 

3. The medical system as claimed in claim 1, wherein the 
machine readable medical marking comprises a barcode. 

4. The medical system as claimed in claim 1, wherein the 
Source of information comprises a local database entry 
indexed by the information encoded by the machine-readable 
medical marking. 

5. The medical system as claimed in claim 1, wherein the 
Source of information comprises a remote database entry 
indexed by the information encoded by the machine-readable 
medical marking. 

6. The medical system as claimed in claim 1, wherein the 
Source of information comprises a second machine readable 
medical marking. 

7. The medical system as claimed in claim 6, wherein the 
second machine readable medical marking is affixed to a 
medical chart of the patient. 

8. The medical system as claimed in claim 1, wherein the 
controller comprises a computer. 

9. The medical system as claimed in claim 1, wherein the 
scanner and the controller are integrated into a handheld 
SCaC. 

10. The medical system as claimed in claim 1, wherein the 
controller disables a medical device if the machine readable 
medical marking applied to the patient is incompatible with 
the medical action to be performed on the patient. 

11. The medical system as claimed in claim 1, wherein the 
medical action comprises a Surgical operation. 

12. The medical system as claimed in claim 13, wherein the 
information contained within the source of information com 
prises at least one of: a list of instruments needed for the 
Surgical operation, a list of Surgical kits needed for the Surgi 
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cal operation, a list of medical personnel needed for the 
Surgical operation; and a list of medical reports needed before 
commencing the Surgical operation. 

13. A medical action controlling method comprising: 
applying a machine-readable medical marking to the skin 

of a patient; 
Scanning the machine-readable medical marking applied to 

the skin of the patient using a scanner; 
accessing a source of information about a medical action to 
be performed on the patient; 

comparing that the machine readable medical marking 
applied to the patient is consistent with the medical 
action to be performed on the patient prior to performing 
the medical action; and 

indicating an incompatibility when the machine readable 
medical marking applied to the patient is inconsistent 
with the medical action to be performed on the patient. 

14. The medical action controlling method as claimed in 
claim 13, wherein the machine readable medical marking is 
applied to the skin of the patient in proximity to where a 
medical action is to be performed. 

15. The medical action controlling method as claimed in 
claim 13, wherein the machine readable medical marking 
comprises a barcode. 

16. The medical action controlling method as claimed in 
claim 13, whereinaccessing comprises accessing a local data 
base entry indexed by the information encoded by the 
machine-readable medical marking. 

17. The medical action controlling method as claimed in 
claim 13, wherein accessing comprises accessing a remote 
database entry indexed by the information encoded by the 
machine-readable medical marking. 

18. The medical action controlling method as claimed in 
claim 13, wherein accessing comprises reading a second 
machine readable medical marking. 
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19. The medical action controlling method as claimed in 
claim 18, wherein the second machine readable medical 
marking is affixed to a medical chart of the patient. 

20. The medical action controlling method as claimed in 
claim 13, wherein the controller comprises a computer. 

21. The medical action controlling method as claimed in 
claim 13, wherein the scanner and the controller are inte 
grated into a handheld Scanner. 

22. The medical action controlling method as claimed in 
claim 13, wherein the controller disables a medical device if 
the machine readable medical marking applied to the patient 
is incompatible with the medical action to be performed on 
the patient. 

23. The medical action controlling method as claimed in 
claim 13, wherein the medical action comprises a Surgical 
operation. 

24. The medical action controlling method as claimed in 
claim 23, wherein the information contained within the 
Source of information comprises at least one of a list of 
instruments needed for the Surgical operation, a list of Surgi 
cal kits needed for the Surgical operation, a list of medical 
personnel needed for the Surgical operation; and a list of 
medical reports needed before commencing the Surgical 
operation. 

25. A medical system, comprising: 
a machine-readable medical tag affixed to a patient; 
a scanner for scanning the machine-readable medical tag 

affixed to the patient; 
a source of information about a medical action to be per 

formed on the patient; and 
a controller for comparing that information read from the 

machine readable medical tag affixed to the patient is 
consistent with the medical action to be performed on 
the patient prior to performing the medical action. 
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