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ADVANCES IN

Safety and economic benefits for patients,
surgeons and hospitals

by Ron Stoker

Ithoughtheir effects can be devastating,percutaneounjuries
from syringesand scalpelshave historically beenconsidered

as acceptable occupational hazards by surgical personnel.
Everyoneknew therewaspotentialfor injury andyettherewerefew attempts
to reducetherisk of suchinjuries.

Attitudesbeganto changewhenHIV (humanimmunodeitiency virus)
wasannouncedn 1981andhealthcaravorkersstartedooking moreclosely
at their own safetyin the operatingroom. In 1987,the Centersfor Disease
Control and Prevention (CDC) recommended the use of QUniversal
Precautions®which requiredhealthcarenorkers to treat blood and body
fluids from all patientsas potentially infectious. With the passageof the
NeedlestickSafetyandPreventionAct in 2000andtherevision of the OSHA
Blood Borne PathogenStandardf Januaryl8, 2001,the useof appropriate
barrierprotectionandthe useof safetyproductswerealsorequired.Though
the adoptionof UniversalPrecaution@ndthe useof barrierswere primarily
in responseo the discovery of AIDS andHIV, they have aidedin reducing
exposureto mary otherseriousilinessesjncluding hepatitisB andC.

Among healthcaresettings,the operatingroom environmentis unique.
It is oneof closecollaboration oftenunderintensepressurein the presence
of ahigh concentratiorof sharpinstrumentsandpotentiallyinfectiousblood
andbodyfluids (BBF). Several studieshave shavn thatthe skin or mucous
membrane®f operatingroom clinicians may comein contactwith patient
bloodin asmary as50 percentof sugical procedure$:3 Otherstudieshave
shavn thatOR personneareat higherrisk for injury asprocedurdime, est
matedbloodloss,andnumberof personneln the operatve field increaset

While the implementation of Universal Precautions, professional
society protocols and safety-engineered devices has helped decrease the
incidenceof injury for specifc cateyoriesof sharps available datashov
little changein the rate of scalpelinjuries in the OR. This lack of change
mostlikely reflectsa combinedfailure on the part of healthcarevorkersto
follow sumical safetyprotocols,inadequatelesignof safetydevices,anda
resistance to using safety-engineered scalpels. Alternatively, the lack of
changdn light of ever-increasingawarenessndtrainingmay simply bedue
to the danger inherent to the sharp instrument itself. Sharps injury data
collectedduring a seven-year period by the CDC may help supportthis
conclusion:of 1,700 recordedinjuries 19 percentoccurredduring safety
device activation, 7 percentbecausehe userimproperlyactivatedthe safety
device, andin 27 percentthe userdid not activatethe safetyfeatureat all.6
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History of Electrosurgery

Suigeonshave traditionally usedthe scalpel
for skin incisionsandfine subcutaneoudissee
{orbesiune of itermacisionand faveable
I :alin’ orofile He vever. ca jelinc :ion esult
i blee lingth to scureghe umica. i€ d. The
{ st docomiel edpmluoniof thern: lenegy
for bleel a2 ntrol date to the ancient< _gyptians,
who usedhot metalcautersto stopbleedingand
closeamputations.

Techniques for bleeding control remained
limited to heatedcauteryand suturesuntil the
advent of electricity. From 1914 to 1927, the
American physicist William T. Bovie developed
and refined the first electrosurgical generator
while working at Harvard University. It directed
highfrequeng electricalcurrentthrougha metal
probe to increase temperature in the patient(
tissue directly adjacent to the probe. In 1926,
the founder of modern neurosurgery, Harvey
Cushing,usedthis device to remove a vascular
myelomafrom a patient&brain. Currently more
than17.5million electrosugical proceduresare
performedeachyearin the United Statesalone.

Though the shape of the electrosurgical
generatorand its accompawing handpiecehas
changed dramatically through the years, the
fundamental design of each has not: continuous
radiofrequency (RF) energy is delivered to the
tissue via electrica arcing from a high-tempera-
ture, uninsulated metal probe. By adjusting the
amplitude and waveform of the RF energy the
function of the electrosurgical device may be
changed from cutting to coagulation.

While the hemostatic capability of
traditional electrosurgery (i.e. Qhe BovieQ
represents a major technological advance,
its lack of precision and deep thermal injury
profile make it impractical for routine use as
a primary surgical instrument. This thermal
damageproducesthe functional destructionof
adjacent tissues, and may damage nerves and
delicate vasculature. On the skin, this thermal
damage increases wound scarring and results
in delayed healing, and possibly increased
infection ratesas thermal debris may act as a
Gafe harborOfor bacteria. Because of these
disadvantages, surgeons make skin incisions
with the traditional scalpel and then use the
electrosurgical device for subcutaneous dissection
andbleedingcontrol.
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Advances in Electrosurgery

New advances in the electrosurgical arena have eliminated
mary of thesedisadwantagesThe use of electrosugical plasma,
inducedwith pulsedradiofrequeng (RF) enegy hasemeged as
a methodfor precisiondissectionwith simultaneoushemostasis
and an improved thermal injury profile. This technology, first
describedas PEAK™ technology utilizes very shortburstsof RF
enepgy to inducea plasmamediateddischage along the edgeof
avery thin (1050!'m), flat, 99.5percentnsulatedelectrode.

Using electro-surgical plasma as a cutting mechanism is anovel
idea. Plasmais an electrically conductive cloud that is created when
RF energy contacts tissue. It is comprised of water vapor and ions
(negative and positive charges) from the breakdown of tissue. This
conductive plasma allows RF energy to cross at much lower levels,
leading to lower operative temperatures and less therma damage.”

This technology represents an evolutionary leap in radiofre-
quency surgical technologies, which originated with traditional
electrosurgery and progressed to plasma-mediated energy devices.
This technology has been commercialy developed as the PEAK
PlasmaBlade® from PEAK Surgical Inc. (Palo Alto, Cdlif.), and is
currently used in genera, plastic, ENT, and OB/GYN surgeries.
Preclinical studies have demonstrated the PlasmaBlade produces 60
percent less bleeding during skin incisions with equivalent scarring
to a scalpel, 75 percent less thermal injury, significantly lower
inflammatory cell counts, and stronger healed incision strength
compared to traditiona electrosurgery. Post-market clinical studies
have shown that patients consume significantly less narcotics than
traditional electrosurgery patients, and return to normal diet volume
and activity quicker, as well. See Figure 1.

Figure 1.

The PlasmaBlade is not inherently sharp, and unlike
traditionalelectrosugical devices, it remainsrelatively cool to the
touchwhile in operationTherefore whena suigeonhascompleted
anincision andsetsthe instrumentdown, the risk of unintentional
cutsor burnsto the suigeonandotherOR personnels eliminated.
SeeFigure?2.
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Thefollowing PlasmaBladéissue
dissectiorsumgical devicesare FDA-
clearedandcommerciallyavailable:

I The PlasmaBlade 4.0, which is
designed to be used to cut through all -
typesof soft tissue,including skin, 5‘
fatandmuscle;

I ThePlasmaBlad&eedle which has
afine needlepointip andis specif-
cally designed for ultra-precise
sugical procedures;

I The PlasmaBladeEXT, which is
desgned for usein sumgical proce
dures requiring an extended-reach tip.

Figure 2.

Each of the PlasmaBlade tissue
dissection devices above are used in
conjunctionwith the PULSAR Generatarwhich supplies
the pulsedwaveformsthatproduceplasmamediatecelec
trical dischagesfrom the PlasmaBladeBecausehe RF
enepy is providedthroughahighly insulatedcuttingelec
trode, the PlasmaBlade cuts at much lower average
temperaturghanthat of corventionalelectrosugery, and
canbeaslow as50 degreesCentigradewhich is dramat
icaly less than traditional electrosurgery. In contrast,
traditional electrosurgical devices use continuous RF
enegy and uninsulatedelectrodesto cut and coagulate
tissuein excessof 300 degreesCentigradeSeeFigure 3.

Figure 3.

The PlasmaBlade provides surgeons with a single

device thatoffers:

I theprecisionof atraditionalscalpel,

I the bleeding control of traditional electrosurgical
technology;

I minimal thermalinjury to adjacentissue;

I theability to quickly andeasilycut throughall types
of softtissue,including skin, fatandmusclein a wet
or dry sumgical field.
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Impr oved surgical outcomes

The use of electrical plasmato effect the incisions and coagulation of
blood combines the advantages of the scalpel® cutting precision and
conventional electrosurgery® coagulation capability, while minimizing
collateral thermal damage. These advantages have been shown to result in
stronger healed wound strength, equivalent scarring to a scalpel, reduced
serous drainage, and lower inflammatory cell countsin healing incisions.

Reducedbleeding

Surgeons require the ability to make precise incisions and yet
needa soundmethodof controlling bleedingduring sugery to minimize
blood loss and maintain adequate visualization of the surgical field.
The PlasmaBlade is the first electrosurgical device to deliver both
featuresn a singlesystem?

Surgical site infections

Surgical siteinfections (SSIs) are serious operative complications that
occur in approximately 2 percent of surgical procedures and account for
some 20 percent of healthcare-associated infections. A recent study
utilizing the 2005 Healthcare Cost and Utilization Project National
Inpatient Sample (HCUP NIS) examined the impact of SSIs on length of
stay and cost. On a national average, the average SSI extended length of
inpatient stay by 9.7 days and increased cost by $20,842 per admission.®

The cooler operating temperature and improved thermal injury
profile of the PlasmaBladenay helpreducetheincidenceof sumgical site
infections. Specifcally, reducingthe amountof necroticsumgical debris
andinflammatoryresponsein conjunctionwith thereducedharcoticuse
andfasterreturnto normalactiity, may present distinctadvantageover
traditionalelectrosugical devicesin decreasingSlincidence Although
the prevention of sumical site infectionsis complex and multifactorial,
the PlasmaBladenay furtherhelp post-operatve outcomesn thisregard.

OR safety

The PlasmaBlade cuts tissue via a relatively low temperature
mechanismNlavering the potential for inadwertentburns during useN
and produces little to no carcinogenic surgical smoke compared to
traditional electrosugery0 Additionally, becausehe PlasmaBladanay
be usedfor the skin incision it eliminatesthe possibility of blood and
bodyfluid (BBF) exposurefrom a scalpelinjury.

Operating room scalpel injuries present a significant expense to
hospitals.Recentdataon the costof occupationalBBF exposurefrom
sharpsnjuries dateto 2007whenthe CDC publishedan analysisof four
U.S. healthcare facilities. Examining the direct and indirect costs to
manageexposure,with an averagefrequeny of 9.4 scalpelinjuries per
yearfor a 700-bedhospitalresultsin a minimum costof $3,534peryear
assumingall patientswere of unknovn infection statusand there was
no resultingmechanicalnjury.11.12

It is reasonable to conclude that the actual cost of scalpel injuries may
be much higher. For example, a prominent hospital in Milwaukee recently
shared that their estimated cost to manage scalpel-related injuries is nearly
$10,000 per incident.13
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OR efficiency

The fast cutting action of the PlasmaBlade
coupledwith improved incisional bleeding control
providesfor greatersumical efficiency, aswell. The
suilgeonis ableto cut with precisionand coagulate
without repeatedly switching toolsN this may
shorten the amount of time needed for a given
procedureSeefigure 4.

Figure 4.

Conclusion

The PlasmaBlade represents an important
advance in electrosurgery, offering the cutting
precision of a scalpelandthe coagulationcapability
of traditional electrosugery with minimal thermal
injury. It may offer significant safetyand economic
beneits for patients sugeonsandhospitals.

Given the risks of injury, infection exposure,
andthe costsassociatedvith the traditionalscalpel,
theintroductionof saferalternatvesis desirablelt is
only feasible, however, if those alternatives offer
surgeons functionality and handling equivalent or
superiorto the traditional sugical instrumentsthey
usenow. The PlasmaBladdissuedissectiondevice
is the first instrumentto provide this functionality
andsafetybeneit thatmay facilitatea muchsought
afterreductionin OR scalpelinjuries.

For more information on the PlasmaBlade
contact the manufacturer, PEAK Surgical Inc.,
at 650.331.3020 or visit the company®@ Web site
atwww.peaksugical.com.!
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