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INTRODUCTION

To achieve hemostasis, surgeons have
developed and wuse various methods,
including ligatures, clips, monopolar de-
vices, and bipolar devices (2). Cushing (4)
wrote about the use of silver clips for
achieving hemostasis, but their use has
been overshadowed by other innovations.
Neurosurgeons currently employ monop-
olar and bipolar electrocautery and electro-
coagulation extensively. These related
techniques, first employed in neurosurgery
by Bovie and Cushing in 1926, use electrical
current designed either to cut or to coagu-
late tissue (2, 3, 14). Bipolar electrosurgery
(BE), pioneered by Greenwood (8, 9) and
refined by Malis (13), produced a further
refinement in electrosurgery. BE provides
several advantages over monopolar electro-
surgery, including the ability to manipulate
tissue with high precision, to direct current
more accurately, to use electrosurgery
without the need of grounding the patient,
and to operate more efficiently (8, 9).
Additionally, BE requires far lower voltages
to accomplish satisfactory coagulation,

BACKGROUND: Bipolar coagulation has enhanced the capabilities and
safety profile of contemporary neurosurgery and has become indispensable in
the neurosurgical armamentarium. Nevertheless, significant heat transfer issues
remain to be resolved before it can achieve the status of minimal risk.

METHODS: The Codman irrigating forceps, Codman 1SOCOOL forceps, and
Ellman bipolar forceps, powered by either Synergy or Ellman generators set at
various power levels, were compared to investigate the combinations that
would allow for the lowest rate of heat transfer. Using an infrared camera and
ThermaGRAM imaging software, the temperature was calculated and used to
estimate the degree of heat transfer.

RESULTS: Codman ISOCOOL forceps powered the Ellman Surgitron generator
showed the greatest dissipation (at mid-power, the luminance decreased from
250 units to 80 units within 60 seconds) and the least production of heat after
activation. Codman ISOCOOL forceps powered by the Codman SYNERGY MALIS
generator showed less heat dissipation (at mid-power, the luminance decreased
from 250 units to 195 units within 60 seconds) than the Ellman forceps and Ellman
Surgitron generator combination (at mid-power, the luminance decreased from
250 units to 125 units within 60 seconds).

CONCLUSIONS: These data suggest that the incorporation of the Ellman
Surgitron Generator can result in the reduction of thermal transfer with con-
ventional bipolar forceps compared with other generators. The combination with
Codman ISOCOOL forceps can maximize the potential safety associated with
bipolar coagulation. With regard to the use of comarketed pairs of forceps and
generators, the combination of Ellman Surgitron Generator and Ellman bipolar
forceps provided the best thermal profile.

MATERIALS AND METHODS

There were 2 generators used for the study.
The first unit was the Ellman Surgitron 4.0
Dual Frequency RF/120 IEC SurgiMax (Ell-
man International, Inc., Hicksville, New
York, USA), where the Mode CUT/COAG
was activated at power levels of 3, 4, and 5,

decreasing the risk of excess heat transfer to
surrounding tissue (2).

Greenwood’s initial article was pre-
scient, identifying many of the disadvan-
tages of BE, including excess heat transfer
to surrounding tissues and adherence of
the bipolar tip to cauterized tissue (8, 9).

Innovations in BE have reduced, but not
eliminated, the problems of heat transfer
and tissue adherence (14). To add to this
body of work, we report our results
comparing the heat transfer properties of
several commercially available bipolar
generators in combination with multiple
forceps in common usage. The experi-
ments were designed to reproduce condi-
tions in the operating room, and the results
were expressed in a language that could be
interpreted and applied by surgeons.

defined as low power, mid-power, and
high power. The second unit was the
SYNERGY MALIS Precision Bipolar Coag-
ulator (Codman Neuro, Raynham, Massa-
chusetts, USA), where coagulation was
conducted at power levels of 35, 40, and 45
Malis Units, defined as low power, mid-
power, and high power. Bipolar forceps
included the standard surgical grade
stainless steel bipolar forceps (1-mm tip) by
Ellman Innovations (Ellman International,
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