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Exposure to VOCs in Electrosurgical Smoke Resulting from Surgeries
Nai Yun Cheng!, Yaw-Huei Hwang, Ph.D. 2, Ruei Hao Hhie, Ph.D. 3
nstitute of Labor, Occupational Safety And Health, Ministry of Labor
“Institute of Occupational Medicine and Industrial Hygiene, National Taiwan University
3Green Energy and Environment Research Laboratoy, Industrial Technology Research Institude
Introduction:
Electrosurgery is a common clinical medical technique in many surgeries, which is applied for
cutting and coagulating and dramatically improve the traditional way to prevent bleeding during
surgeries. However, when electrosurgery is used, tissue will pyrolysis and produces bad smell and
smoke. There were more than 150 kinds of harmful chemicals investigated in electrosurgical smoke,
and some of them were carcinogenic compounds. This study intend to quantify volatile organic
compounds(VOCs) in electrocautery smoke to assessment the exposure scenario during surgeries.
Methods:
This study was conducted in a metropolitan hospital of northern Taiwan and focused on orthopedic,
breast and abdominal cavity surgeries. Stationary sampling for electrosurgical smoke utilized 1L
Bottle Vac™, connected with restrictor and Teflon tube. The open end of the tube was placed next to
the surgeon’s breathing zone. Breath samples of operating staffs were also collected with 1L Bottle
Vac™. Samples were qualitatively and semi-quantitatively and analyzed for VOCs by GC/MS.
Results:
High compliance in VOC species between two types of samples implies that breath samples might
reflect the exposure scenario of electrosurgical smoke during electrosurgical procedures. Benzene
level in breath samples significantly increased for surgeons who experienced longer time for EU use
(p =0.031). Comparing the results of breath samples after surgery between traditional and endoscopy
surgeries, samples of surgeons of traditional surgeries presented higher VOCs (benzene and toluene
etc.) exposure level, while surgeons who used Pulsed Electron Avalanche Knife (PEAK) in surgical
procedures showed lower exposure levels of VOCs (hexane and toluene etc.) in electrosurgical
smoke than those surgeons who used electrocautery. On the other hand, this study also found that the
maximum level of sevoflurane, one kind of anesthetic gas, in the operating room already exceeded
the action level and warranted immediate measures to lower this kind of exposure. Besides,
sevoflurane in breath samples of surgeons also significantly increased as the surgical time lasted
longer (p = 0.011).
Conclusions:
Although the VOCs concentration were far below the PEL, surgeons still have to concern the
potential hazard of electrosurgical smoke and correctively use the local suction devices to reduce

exXposure
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Introduction:
1-Bromopropane (1-BP) is an alternative to ozone-depleting solvent that is used in degreasing, dry
cleaning, spray adhesives, and aerosol solvents. Occupational exposure to 1-BP is associated with
adverse peripheral sensory, motor, and central nervous system (CNS) effects. We report our Health
Hazard and Medical Evaluation of 6 patients with neurotoxicity associated with occupational
exposure to 1-BP.
Methods:
This project investigated the exposure profiles of three manufacturers with the processes of 1-BP
applications. This study selected three factories which used 1-BP as cleaning solvent. Area sampling
and personal sampling were conducted for realizing exposure scenario for 1-BP. Charcoal tubes
(SKC 226-01, 100 / 50mg) were used for air sampling. Sampling flow rate was set for 200 mL/min,
the sampling time is about 6 hours. Samples were analyzed by GC/MS. Five most commonly used
protective gloves - neoprene gloves glove, nitrile glove, natural latex glove, butyl rubber glove and
Silver Shield® glove were tested for the protective efficiencies of 1-BP.
Results:
The distributions of the sampling results of the three manufacturers were estimated. The 95th
percentile concentrations of area samples air were exceeded the permissible concentration in the
international. Five most commonly used protective gloves - neoprene gloves glove, nitrile glove,
natural latex glove, butyl rubber glove and Silver Shield® glove were tested for the protective
efficiencies of 1-BP. Except for Silver Shield® glove, the other four gloves were broken through
by1-BP within 15 minutes without effective protection. Silver Shield® glove was recommended to
be used to provide workers the appropriate hand protection, but the total use time should not exceed
eight hours.
Conclusions:
1.Silver Shield® glove was recommended to be used to provide workers the appropriate hand
protection, but the total use time should not exceed eight hours.
2.The investigation of 1-BP has the second-class hazards of toxicological substances in the first class
of reproductive toxicity substances and specific target organ system toxic substances (repeated
exposure), and in view of the occurrence of multiple neuropathy caused by exposure of 1-BP to six
workers in the country. In order to prevent similar hazards of 1-BP exposure, Taiwan government
increase the allowable concentration of 1-BP: 0.5 ppm; also consider 1-BP as the substances which

absorbed by the skin, so added the notation of "skin* to remind the skin exposure hazards of 1-BP.

Keywords: 1-bromopropane, personal exposure measurement, exposure control.
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