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. SUMMARY

In February 1986, the Nationd Inditutefor Oooupetiond Sefety and Hedlth (NIOSH) recaveed areguest fromtwo
employessaf Dodtar Sanley Levin, adantist located in Boulder, Caarado. Thereouest wesfar an evaugtion of
nitrousaxideand maraury exposuresduring thar usein dentd proosdures

In February of 1986, direct reeding meesLremaniswaretaken throughout the dentd dinic and the surmounding aressfar
nirousaxideand maaury levds Thisdinic hed anitrous axide scavenging sydem, therdiare, the entiresytamwias
evauated duing sevad dentd procedures

Nitrousaxideisnat used far anentirewarkdhift. Theday of thisevdustion nitrous axidewas usad fram 200 pm until
500pm. Concantrationsof nitrousaxideranged from O pomto over 000 pom. Levdsof nitrousoxidecanbe
sidantialy lovered with additionel eqpaiencewith thebest vertilation flow rete detemined onthe curart nitrous axide
savagng ydem. Duing thisevdugion, asmpleadusmeant lovered nitrous axidelevdsfram 500 gom to S0 pomin
lesstrentwominues Meaaury contamindionwesnat foud inthedinic. Whenmaraury isussdintheamdlgansitis
hended propaly. Thewedeamagamisaso oredinan acogate manne.

Two dantd assdanisand thedantig wereinfamdly inteviewed. Nanehed medicd pradems competiblewith either
nitrausaxiceor marcury eposre. Duing theevduetion, alrief exdandion wasgven ontheacuteand dyonic
taxicdogicd efedsaf nitrousaxideand maraury eqposures

Onthebedsaof detadatained during thisevaugtion, it hesbeen detamined thet the dentidt in thisdinic wes overexpossd
tontrousaxide Recommendaionsto reduce nitrous axide expoaresare presanted inthisrepart. Meaury
contamirgionwesnat foundinany aread thedinic,
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INTRODUCTION

In February of 1986, NIOSH recaved areguest from two erployess of the Levindantd dinicin Baulde,
Cdorado, to evdugte nitrous axide and mercury expoaLres during vaious denta proosdures: On February 24,
1986 an evironmatd investigetionwespafamedinthisdinic. Direct resding messrematswearetaken throughout
thedinicfor nitrausaxideand maraury levds Vatd recommendaioswearegiven a thistimefar loveing nitrous
axideexpoarelevds

BACKGROUND

Thedatig & thisdinic rauindy usesnitrousaxide during vaious dantd procedres: Svdl dhildren and addlecants
aethemgaity of thepeientssem a thisdinic. Nitrousaxideisthe prefared anesthetic egant when deding with this
aed pdiet. Thetimeand amount o nitrousaxideused vaiesgredtly. Thereare dayswhen nitrausaxiceisnot
ussd. Duning the Feoruary 24, 1986 survey, NLO was usad for about 2 hoursand 45 minutes: Duningjitsuse a
nitrousaxide cavenging Sydemwas sl

ENVIRONMENTAL DESGN AND METHODS

All messrematsfar N,O waepafomed onstewithaWilksMiranR 108 GassArdyzer & awavdegthof 45
micomdasand apethlegh o I35 meas Maouy messuramanisware medewith adired reeding Badherach R
maaury vgpor ddediar. Ganard room and bresthing zonear levdsof nitrous axide and meraury wereteken
throughout the dentd oparatary, around the nitrous oxide Scavenging sysem, theanesthetic catt, the anedhetic
admindaing mesk, hoses and petientsbresthing zone

Woark pradicesand tedniqueswere dosaved arployesswereinfomdly intevieved.

V. ENVIRONMENTAL CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evdugtion aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexpposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth efeds  Itis however, important to notethet nat
al warkerswill be pratected from advarse hedlth efedsif thar eqooaresaremainiained bdow theselevds A srdl
paromntage may expaianceadverse hedth effedsbecause of individud susogptibllity, apre-exiding medica
condition, andlar ahyparsangtivity (dlegy). Inaddtion, somehezardous substanoes mey &t in combingionwith
ather workplaceexpoaures thegenard environment, ar with medications or personel hehitsof thewarker to
produce hedth efedsevenif the cooupetiond exposresare contrled & thelevd st by theevdugion aiterion
Thesecombined efedtsare often not conddered inthe evauation aritaria. Also, some subdtanoes are absorbad by
drect contact with the:skin and mucous memioranes and thuspatentidly incresse the oveardl eqposure: Findlly,
evdugtion aitaiamay dengeover theyearsasnew infametion onthetoxic efedts of an agent becomeavaldde
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Thepimary sourcesof evironmentd evdugtion aitenafar threwarkpaceare 1) NIOSH GritaiaDocumentsand
recommeancetions 2) the Amaican Conferancedf Govarmeantd Indudtrid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV'9, ad 3) the U.S Department of Labar (OSHA) Occupationd Hedth Sandards: Often, the
NIOSH recommendationsand ACGIH TLV'sarelower then the carmesponding OSHA dandards Bath
NIOSH recommenddionsand ACGIH TLV'suaLdly arebesad on morereoat informetion then arethre OSHA
dandads The OSHA dandardsdso may berequired to tekeinto aooount thefeesihility of contrdlling exposuresin
vaiousindudrieswherethe agentsare usad; the NIOSH-recommended dandards, by contragt, arebesad soldy on
conoarsrdaing tothe prevention of cooupetiond diseese Inevauating theexposurelevdsand the
recommeancetionsfor redudng theselevdsfound inthisrepart, it should benoted thet induatry islegelly repuired to
megt only thoselevd s padified by an OSHA dandard,

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 810 10 hour warkday. Some subgtances have recommended dort-tam expoaurelimitsor calling vaues
which areiniended to supplemant the TWA wharethereare recognized taxic effedtsfrom high shart-tam

exoares
Toiday

At prest thereisno OSHA dandard for nitrous axides however, NIOSH hesrecommended a25 ppm
evironmantd limit far N,O bessd on resaarch gathered prior to April 1977. Also, NIOSH fedsthet besad on
presat tednology, pasond expoarelevdsaslow as25 pomdf N,Oindentd gparaaiesaredtandded this
time Presat ressrch on thedfeds of nitrous axide, however, indicates thet whilethe mgjarity of theinfometion
avaladeon oocoupetiond expoareto wedte anesthelic ges conoamsexpoaLreto acombingion of nitrousaxidead
ather helogeneted agants enough evidenceiisavallale on theeffetsof N,O doneso thet it should be considered
patentidly taxic under condiionsaf drancequoare ThefdlomMngisasummay of theseinvesiggions

Nitrous Oxide— Repartsby Vasman (1967), aswdl asby Askrog and Havadd (1970), wereamong thefird to
identify anincressad inddence of goonianeous bortionsin women exposad to anesthelic gesesand inwives of men
exposd to anethalicgeses Realtsof amorerecant and comprehandve natioowide aurvey of oocoupetiond
dseeseamong gparating pasonnd were pubdished in 1974 by the Amearicen Soadly of Aneshesdogds(ASA).
Thereatsof thisdudy indicate"thet femde membars of the oparating room exposad group weresgett to
incressed risks of goontansous abartion, conganitel sbnamdlitiesiin ther ahildren, canoer, and hepaticand rerdl
dseee”" Thisrepart dso Sowed aninareesed risk of liver dseeseand conganitd aonomrditiesin dffgaring of mele
gperaing room parsondl. Noinareasein canoar was found among the exposed mdles; but anincreesed inddence
of hepaticdsesseamilar tothet infemdeswasfound.

Inagudy published by NIOSH (1976), "nitrous axide and hdlathene, in repadtive conoantrations aslow as 50
patspa million (pom) and 1.0 pom, caussd messrabile decramantsin pafomeance on psydnalogicd teststeken by
hedithy mdegradletedudants Nitrousaxidedone caussd dmilar effeds Thefundionsgoperently modt sasitiveto
theselow conoentrations of anesthelicswearevisud perogation, immediate mamary, and acombaingtion of peragption,
aognition, and motor reponsssreguired inatask of divided atention to Smultaneousvisd and auditory simui'™
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Heededhe fatigue, imitatallity, and ddurbence of despwearedso reported.

Bodamidogicd sudeshaverasad theguesion of humen cardnoganiaity of anesthetic geses but detaare
presently inaffident tolid nitrous axide o helathene as uspected cardnogans

Inanguidemidogica sudy among dentists Cahenet . (1975) compared exposad parsonsin thet professonwho
ussd inhdlaion anesthetic more then three hours par wesk with acontrd groupinthesame prafessonwho ussd no
inhdlaion anethetic. Theexposed group reparted arae df liver diseese of 59 paraant in comparisonwith arate of
23 paaatinthecontrd group. Soontaneousabartionswarergparted in 16 percant of pregnandes of thewivesof
exposd dantids incomparisonwith nineperaant of theunexposad. Thisdfferencewasdatidicaly sgnficat. This
sudy did nat identify the oedific anesthetic baing usad by the dentigs aurveyed, thet is whether they ussd N, O dane
or together with ahdlogenated apant. However, inareview o thet Sudy, NIOSH (1977) conduded thet “the
hdlogenated anesheticsdone do nat elan the postivefindings of thesurnvey and thet NO exposuremust bean
important contributing fadtar, if not theprindipel fadtar” Thiscondusonisbessd onacdaudaionwhich assumed thet
asmay asareinten of thedantigsusng aninhdaion aneshetic employsahdogenated epat. If theadud fradion
islessthen aoneinten, thenthiscondusonwould beeven maresgnificant.

Inadocument recommending astandard for cooupetiondl exposureto wedte anesthetic ges NIOSH (1977)
recommendsamaximum exposred 50 pom onatimeweaghted avarage bessduning the anesthetic
admindraionindantd dffices Thisrecommendationishesed primeily on avalabdletedndogy inreduaing wede
aneshdicgeslevds

Inarecant dudy, Cohend. d., (Octobar 1979) reparted resuits on quesionnaires sant to 64,000 dentissand

Oaid asddants Respondentswere asked to esimete their oooupetiond exposLreto anesthetic geses eg, N,O,
hdlatheng c., and to completeahedth hidory for the period 1968-1978.

Ove 22000 dentd asdgantsand 23,000 pregnendeswhich coourred during the sample period were reported.
Among thedentigswio responded, 42 parcant sad they used anesthetic gesssregulaly inthar practioes
Appraximatdy anethird of thet group were "heavy usars™ using aganismarethen ninehours par wesk. Thedudy
conduded thet:

() Among heavily anesthetic-exposed dentigs anincreesein liver diseesefrom 1910 32 casespar 100,
aninoreeein kidney diseesefram 0.35 to 1.35 cases par 100in nonkpedific neurdogicd

diseese (numbness; tingling, and weekiness) oocurred rdldive to the graup reparting no exposureto the anesthetic
gcses



Pege5 - Hedth Hazard Evdugtion Repart No. 86-179

(2 Among heavily exposad femdedantd asggants anincresseinliver diseesefrom 1.0to 1.6 casssper 100, ad
aninoressein nonkgpedfic nerdogical dissesefrom 045 10 1.98 cases par 100 rddiverto the non-exposed group
o addats

(3 Theraead oontaneous micamagewasinareased from 6.7 par 100inthe contrd groupto 1.0 per 100
amongwivesdf heavy anesthetic-exposad dentidts and from 7.6 casesper 100inthenon-exposed to 17.5 cases
per 100in heavily exposed ferde dantd esddants

(4 Birth ddfedtsinareased fram 3.6 t0 5.9 par 100 among dhildren of exposed famdeassdants hoveve, no
increesein hirth defedtswias reparted in dhildren of exposed mde dantids and

(®) Canoer inddenceweas undhenged among maledantids but therate among exposed ferde asgdants
gopeared omenhat higher then among those unexpossd.

Fndly, because dantigswark doseto the petiet'smouth and tend to uselarger vdumes of the gesesto maintain effective
anesthetic, they may recavetwo to threetimesthe dose dof anesthetic geses as oparating room parsonndl. Also, adudy of
individue anesthetic geses usad in dentd dfficesreveedled thet nitrous axide westhe Sdle agant reparted by 81 peroant of those
dentigsusing anesthetic geses. Cohen conduded thet nitrous axide, commoaonly known aslaughing ges™ hesdwayshbean
consdered to beinart and nontaxic. However, thisstudy indiceted thet “sSgnificant hedlth prodlems gopear to be assodated with
theused nitrousaxidedane”

VI.

Meraury

Meauy isagangd pratoplaamic pason thet can be aosorbed by inhdaion or by ingestion. Maoury and itsinorganic
compoundsimey causedaméitis visd didurbenoes dyonicgngvitis pheryngtisand rendl insuffidency. Oooupetionel
pasoning dueto maraury or itsinarganic compoundsisuaLely dronicinreture: Acutemeraury pasoningsimey ooour
dueto messveinhdation of meraury vapar. Aaute conditionsareusLdly limited to the buooo-pharynged area Casesof
mearaury pasoningwith nerdogicd symptomshavedso beenrgparted! Campliancewith 006 mgM3 of meraury for
a40-hour work wesk over awarking lifetime should pratet warkers

ENVIRONMENTAL RESULTS

Nitrousaxidelevdsmesared diredtly with the Miren I0B infrared ges andlyzar Soved levdsduring nitrous axice
admindraionranging fram 0 pom. to grester then 000 pom. Theaverapelevd inthedentis'sbresthing zoneduinga
Ot proosdurelegting for about | hour was 200 pom. [f the Scavenging sydiem could be st to Scavengege a avaouum
rated gopraximetdy 45 litaspa minutelevds should beconsdardly lowver.

Meaury exposrewasnat found inthedanid dfficear opardanies Thesrgpardgamweassoradinavay
acogptademaner.
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VII.

VIII.

SUMMARY AND CONCLUSONS

Basad on detadatained during thisevaugtion, ahedth hezard exided from overexpoauresto nitrous axide duning itsuse
sananesheicegat. Maauy expoaredd nat edd. Adudmanstotheexiging nitrous axide Scavanging sydem,
gpaning of windowswhenweether permits and decresssd usedf nitrous axide should dimingte the hedlth hezard. Refer
totedlel for ntrous axidelevdsfound duing thissunvey.

RECOMMENDATIONS

Thefdlowing recommencitions are dffered to assid in gther reduding or dimingting expoauresto nitrous axide:

. Chedkwiththecompany whoinddled thenitrous scavenging system and seeif it would beposshletoincreese the
vaouumto 45 litesper minue Thisshoud lower theeqpoareto thedantist immediadly.

2. Rouiremantenanceshould be pafomed ondl anethetic and sudion equipment. Raiadicviad dhecksshoud be
mededf tuaing, mesk, bregthing beg, and dl highand low pressrecomedtions: Gracked ar womitamsshoud be
rgdeoad Lesk tedsshould bemedewith sogp salution ondl high pressurefittings such ascylinder comnedionsand
theaneshdic mechineinet

3. All datigsand ather parsonnd warking inthedentd dinic should beadvised ontheadvere hedith effeds of
ovaexpoareto nitrousaxide



Peage 7 - Hedth Hazard Evdugtion Repart No. 86-179

IX.

10.

14.

REFERENCES

IndLetrid Hydgieneand Taxiadogy, ssoond edition, Frank Patty (ediitar), Intersaence Publishers 1967, Val. 1.

IndLetrid Taxiadogy, third edition, Hamilton and Hardy, Publishing Savice Group, Inc, 1974

"Threshdd Limit VdAuesfor Chamicd Subdanossin Wakman Air', Amaican Confaencedof Govammantd
IndLetrid Hygienids (1981).

Encydopediadt Oooupdtiond Hedlth and SAely, Inteméationdl Labor Offiog MoGraw-Hill Book Compery, New
York.

Indudrid Ventilation, A Manud of Recommended Pradtioe Amaican Confarencedf Govarmantd Indugrid
Hygenists 14th edition (1976).

U.S Depatment of Hedlth, Education, and Wefare: Oooupetiond Disseses A Guideto Their Recogrition
Rublic Hedth Savice Rubdication (NIOSH) No. 77-181

Vagren, A E, Waking Conditionsin Surgary and Thar Effed antheHedth of Aneshesdogds BkgpKhir
Anet 3.44-49, 1974,

Askrag, V., Havdd, B.: Taaogenic Effed of Inhdation Anedhedics Nord Med 83:498-504, 1970.

Cohen, EN.; Brown, BW.; Bruoe DK.; Cascarhi, H.F;; Corott, TH.; Jones T.W.; Whitcher, CE:
Oooupdtiond Dissese Among Operating Room Parsond — A Nationd Study. Anesthesiology 41:421-40,
1974.

Brucg D.L.; Bach, M.J: TraceEffedtsaf Aneshetic Gassson Behaviard Pafamencedf Opearating Room
Personnd, HEW Pudication No. (NIOSH) 76-179. U.S Departmeant of Hedlth, Education, and Wefare Public
Hedth Savicg, Canter for Diseese Contrd,, Nationd Indtitute for Oocupetiondl Sefety and Hedlth, 1976, 33 pg.

. Cohen, EN.; Brown, BW.; Bruce D.L.; Casoorbi, H.F; Corbat, T.H.; Jones TW.; and Whitcher, C.: A

Suvey of Aneshetic Hedth Hazards Among Dentiss Repart of en Amatican Sodely of AneshesdoggsAdHoc
Committeeon the Bfedsdf Traoe Anesheticson theHedth of Oparaing Room Parsond. J Am. Dantd Assoc,
90:1291, 1975.

. Contrd of Oaoupationd Expoareto N,O inthe Dentd Operatary, HEW Puldication No. (NIOSH) 77-171,

Ginanreti, Nationdl Institutefor Oooupetiondl Sefety and Heedth, 1977.

. U.S Department of Labor, Ocoupationel Sy and Hestth Administration, (29 CFR 1910:1000), Ly 1980,

Gritgiafor Recommendad Sandard — Oooupationd Expoaureto Wade Aneshdic Gasssand Vapars HBEW
Publication No. (NIOSH) 77-140, Ginanreti, Nationdl | ndtitutefor Oooupetiond Sefety and Hedlth, 1977.




Pege 8 - Hedth Hazard Evduation Repart No. 86-179

X. AUTHORSHIPAND ACKNOWLEDGEMENTS

Repart Prgpared By Babby J Gunter, PhD.
Regord IndLernid Hygeigt
NIOSH, Region V1|
Dewve, Cdorado

Oligireing Office Hezard Evelugion and Tedhricd
Asigtance Branch (HETAB)
Division of Suveillanoe Hezard
Evdlugions & Fdd Sudes(DSHEFS)
NIOSH, Gingirret, CHo

Report Typed By: MaileBrewer
Cek Typd
NIOSH, Regon VI
Dawe, Cdorado

XI. DISTRIBUTION AND AVAILABILITY

Copiesdf thisrepart arecurently avalable upon repuest from NIOSH, Divison of Sandards Devdopment ad
Tedndogy Trande, Infametion Resouroesand Dissamingtion Sedtion, 4676 CaumbiaPakway, Gindnneti, Ohio
45226. After 90 daystherepart will beavalablethrough the Netiondl Tedhnicd Infarmietion Savice (NTIS), Sringfidd,
Virgna Infometion regarding itsavaldhlity through NTIS can vedatained fram NIOSH, Rubdicaions Office, et the
Gindnndti eddress

Copesdf thisrepart havebeen st to:

LevinDatd Office

U.SDepatmart of Labor/OSHA - Regon VI
NIOSH - Region V111,

Cdorado Depatment of Hedlth,

Saedesgnated agacy.

abkrowpdnpE

For the pupose of informing affected employess acopy of thisreport shall be posted in aprominent place accessibleto
theemployessfor aperiod of 30 cdendar days



Pege9 - Hedth Hazard Evdugtion Repart No. 86-179

Tabel
Direct Reeding Levdsaf N,O
cbsarved during dentd prooedlresat
Dr. LevinDentd dlinc
Boulder, Cdorado
Feoruary 24, 1986
Locdion ig Time pomN,O
1  Seavagng(@mouhd peiet) 200pm 500
2. Sudf NO (petientsrequest) 210pm 0
3. Rubbe hosefram NO doragecylinder 215pm 50
4.  BreghngZoe(B2) o Denig 345pm 500
5. BreghingZone(B2) of Detit 350pm 250
6. BreghingZaone(BZ) of Deaig 35 pm 250
7.  BreghingZone(B2) o Detid 357pm 1000
8  BraghingZaore(BZ) of Datig 400pm 200
9.  Whiledilingtoah 402pm 100
10.  Whiledillingtoath 4Bpm 50
1. Tumaddfges 406pm 150
12, Of gesBZdf petiat 407 pm 300
13.  Of gesBZ of petiet 408pm 100
14. Of gesBZ o petiat 410pm 150
15, Of gesBZ o petiet 415pm 200
16. Of gesBZ df petiat 420pm 0
17. Of gesBZ of petiet 422pm 40
18 Satnew procedure 430pm 300
19. PdiettdkingBZ 43bpm 600
2. PdiatsngngBZ 440pm 1000
2. DeatidBz 400pm 300
2. Clodomnd gs 445pm _150
Bvdugion Qitaia 25
Laboratary Limit of Detedtion 1



