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Forord

Den 23 februari 1993 intrdffade en explosion 1 World Trade Center i New York
dé sex personer dodades och mer dn tusen skadades. Docent Olle Almers;jo, Ki-
rurgkliniken, Ostra sjukhuset, Géteborg och docent Kerstin Hignevik, Centrala
anestesi- och intensivvardskliniken, Karolinska sjukhuset, Stockholm sédndes till
New York pa uppdrag av KAMEDO for att studera olyckan. De besokte de
sjukhus som tog hand om skadade, New York City Emergency Medical Servi-
ces larmcentral och utbildningsanldggning Fort Trotten. Professor John Kral,
Department of Surgery, King's County Hospital Center, New York, USA hade
den stora vénligheten att hjailpa KAMEDO-observatorerna att f& kontakt med
ansvariga personer pa de olika sjukhusen och andra forréttningar. Professor
Krals insatser uppskattas mycket och underlédttade informationsinsamlandet for
denna rapport.

Rapporten ar ursprungligen skriven pa engelska tillsammans med dr Richard
Westfal, Emergency Department, St Vincent's Hospital, New York, USA.
Oversittningen till svenska dr gjord av Per Kulling.

Claes Ortendahl
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Sammanfattning

Fredagen den 26 februari 1993 kl 12.18 skadades World Trade Center-
komplexet i New York av en explosion, som dodade sex personer och skadade
mer an tusen.

Detonationen och efterfoljande brander fororsakades av en explosion av at-
minstone 450 kg explosiva @mnen och fororsakade ett hal som var ca 18 x 30 m
1 diameter och tre vaningar hogt. S& gott som all belysning och annan elektrisk
utrustning forstordes. Kylvattensystemet skadades ocksa sa att reservgenerato-
rerna inte kunde kylas tillrdckligt. De blev dverhettade efter 20 minuter och
stingdes darfor automatiskt av.

Explosionen genererade enorma méangder tjock, svart rok, som genom s.k.
skorstenseffekt snabbt spred sig fran bottenvaningen till de dversta vaningarna.
Denna feta svarta rok forsvarade patagligt den redan besvérliga evakueringen.

Utslagningen av 0vervakningscentralen pa vaning B 1 var en av de mest all-
varliga effekterna av explosionen. Hela rdddningsorganisationen vid en eventu-
ell olycka var beroende av att speciellt utbildad raddningspersonal 1 6vervak-
ningscentralen kunde fi information fran delar av byggnaden som drabbats av
en olycka och instruera utbildad personal runt om i byggnaden om vad som
skulle goras.

Brandforsvaret i New York (New York City Fire Department) fick forsta
larm kI 12.18 frdn en telefonkiosk precis utanféor World Trade Center. Man
larmade ut en normalstyrka fran den station som lag pd andra sidan gatan.
Réaddningsinsatserna utdkades successivt och kom att bli det mest omfattande
ndgonsin for brandvésendet, polisen och Emergency Medical Services (EMS) i
staden New York. Mer dn 700 brandmén, 300 EMS-personal och 300 poliser
deltog.

Réaddningsarbetet komplicerades av flera faktorer: viderforhdllandena, roken
och det utslagna elektriska systemet. Personer blev instingda i hisstrummor,
som saknade dorrar. Att lokalisera och leta igenom alla hissar 1 komplexet visa-
de sig bli mycket svart och tidskrdvande.

New York-polisen (New York Police Department) ansvarade for trafikdirige-
ringen, hamnpolisen (Port Authority Police) ansvarade for utrymningen av
World Trade Center-byggnaderna. Efter nio timmar, nir det stod klart att det
rorde sig om en terroristhandling, 6vertog sdkerhetspolisen, FBI (Federal Bure-
au of Investigation) ansvaret. Andra polisorganisationer som ocksd var inblan-
dade var transportpolisen (Transit Police), som arbetar i tunnelbanan och mo-
torvigspolisen (Highway Police) som ansvarar for motorvédgarna i staden. Det
var uppenbart att den dvervildigande uppgiften vid denna olycka ledde till en
del problem med samordning och ledning av dessa styrkor i inledningsskedet av
rdddningsarbetet. Man hade ocksd problem med registrering och informa-
tionsspridning. Man maéste dock acceptera att det dr omdjligt for polisen att



genomfora eftersokning av alla manniskor 1 offentliga byggnader vid en mass-
skadesituation av denna omfattning.

New York City Emergency Medical Services ansvarar for samordningen av
det medicinska arbetet pa skadeplatsen och transporten och fordelningen av
skadade till sjukhus. De dr ocksa ansvariga for utbildningen av Emergency Me-
dical Technicians (EMT's) och paramedics.

Fullt padrag forelag redan tidigt och anhallan om hjédlp frdn andra enheter
(Mutual Aid Response) gjordes tidigt. Det tog ungefar en och en halv timme
innan skadeplatsorganisationen och underhallet var uppréttade och fungerade.

Katastrofplanen (Emergency Medical Action Plan) som anvéndes har gjorts
for att ticka behovet av utrustning och manskap vid en storre medicinsk olycka.
(Det foreligger en mycket uttalad och strikt ledningsstruktur. Nyckelordet ar en
fungerande ledningsorganisation. Delegering av arbetsuppgifter och ansvar ar
en forutséttning. Det dr absolut nddvéndigt att veta vem som &r ansvarig for vad
redan innan olyckan intréffar).

Totalt sokte 1,017 patienter medicinsk vard. Ungefédr 400 av dessa hade lind-
riga skador eller 6vergdende besvér fran luftvigarna och kunde handldggas av
EMS-personal pa skadeplatsen. Ca 500 personer transporterades till narliggande
sjukhus. Ytterligare 100 uppsokte sjukhus utanfér Manhattan. Sex personer do-
dades av explosionen och av projektiler som flog omkring. De flesta var expo-
nerade for och inhalerade rok och damm, men forvanansvért nog sa var det inte
ndgon av de rokexponerade som dog trots den uttalade rokexponeringen och
den utdragna evakueringen. Forklaringen till detta var den ringa mingden
briannbart material som antindes och den uttalade utspddningen av roken. Be-
handlingen pa skadeplatsen bestod framst av syrgastillférsel och inhalation av
en bronkdilaterare (orciprenalin - Alupent).

Patienterna fordelades mellan de fyra stora sjukhusen pd Manhattan: St Vin-
cent's Hospital, New York Down Town Hospital (Beekman), Bellevue Hospital
och Roosevelt - St Luke's Hospital. De tog emot respektive 184, 164, 98 och 40
patienter. 76 patienter lades in p g a storre traumatiska skador eller mer uttalade
andningssvarigheter.

Alla berdrda sjukhus utom Roosevelt - St Luke's utloste katastrof-

planerna. Sortering och prioritering gjordes vid entrén till akutmottag-
ningarna av en sjukskoterska och en lékare och den bestod av fysikalisk under-
sOkning och oxymetri. Vendsa COHb-virden och lungrontgen gjordes vid be-
hov. Traumapatienterna fick den behandling som deras skador krivde. Behand-
lingen av de lindrigt rokexponerade var syrgas, hostmediciner och bronkdilate-
rare. Det gavs inte ndgra kortikosteroider.



Erfarenheter och slutsatser

Erfarenheter

Skyskrapor som World Trade Center-komplexet i New York finns inte enbart 1
storstéder, utan dven i mindre stéder, som inte alltid sjélva kan forlita sig pé alla
de resurser och den beredskap som finns i storre stiader.

Utslagningen av overvaknings- och ledningscentralen (OCC) i World Trade
Center var en av de allvarligaste komplikationerna till olyckan. Hela komplex-
ets katastrofplanering baserades pé att utbildade ledningsoperatorer kunde fa
information fran drabbade omraden i byggnaden vid en olycka for att sedan in-
struera speciellt utbildad personal ute i byggnadskomplexet.

Blockeringen av nddutgéngar ir ett inte ovanligt fenomen i offentliga lokaler
som t ex restauranger och diskotek. Detta har fororsakat att manga ménniskor
har blivit instdngda och dddats av eld och rok (3-6).

Vid storre olyckor med manga olika organisationer inblandade &r det alltid
problem med samordningen.

P& alla sjukhus forelag problem med kommunikationssystemen. I synnerhet
blockerades sokarsystemen och de reguljdra telefonlinjerna, men tack vare att
man anvinde sig av mobiltelefoner kom man runt dessa problem.

Lagren med syrgas tog slut och man var tvungen att rekvirera syrgas fran till-
verkarna.

Det stora antalet telefonsamtal som kom till sjukhusen frn oroliga anhdriga
blev ett problem.

Till en borjan fanns det alltfor mycket personal som erbjod sin hjdlp. Manga
tog sig spontant till sjukhusen nir de blev varse om olyckan via radio och TV.

Krisprogram for omhéndertagande av skadade och anhériga saknades, men
skulle ha behovts.

Ett redan fore olyckan vil etablerat ndra samarbete mellan sjukhusen och
massmedier visade sig mycket virdefullt.

En hel del information fran olycksplatsen fick sjukhusen via TV- och radio-
sandningar fran skadeplatsen, ndgot som visade sig vara mycket vérdefullt.

Slutsatser

Katastrofplaner for eventuella brainder m m 1 hoghus maéste finnas dér sadana
byggnader finns, och regelbundna brand- och katastrofévningar maste genom-
foras.

Virdet av att dvningar genomfors 1 morker och tjock rok kan inte nog under-
strykas. Sjdlvlysande linjer utmed golvet, som finns i flygplan, och ficklampor
underldttar evakuering i mdrker och tjock rok.



Vid storre olyckor diar mycket rdddningspersonal och méanga organisationer
deltar underléttas arbetet av att savidl ledningen som sjélva raddningsarbetet
sektoriseras, forutsatt att samordningen av det sektoriserade arbetet skots till-
fredsstéllande

Mobiltelefoner kan vara till stor hjédlp nir det reguljara telefonsystemet blir
Overbelastat.

Speciella telefonlinjer for anhoriga bor 6ppnas och bemannas si snart som
mojligt.

Stora méngder syrgas kan behdvas och tillrdckligt stora lager bor finnas (eller
bor kunna rekvireras utan drojsmal) sévil pa skadeplats som pa sjukhus.

Det bor finnas ett system for (t ex speciellt telefonnummer) hur sjukhusper-
sonalen skall kunna kontakta sjukhuset vid storre olyckor for att fa veta om de-
ras insatser behovs 1 stéllet for att de beger sig till sjukhuset pa vinst och forlust.

Ett nédtverk for radiokommunikation bor uppréttas sa snart som maojligt, helst
av en utomstaende organisation.

Krishantering skall inga i all katastrofplanering.

Sjukhuspersonalen bor folja radio- och TV-sdndningar, vilket dr ett snabbt
och effektivt sétt att f6lja forhallandena och utvecklingen pa skadeplatsen.

Endast for andamaélet vilutbildad medicinsk personal som har Gvat att arbeta
pa skadeplats bor delta i skadeplatsarbete.
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World Trade Center

World Trade Center komplexet, som dppnades i december 1970, bestér av sju
skyskrapor, ett affirscentrum och manga underjordiska parkeringsplan. I medel-
tal finns dagligen 150 000 personer i byggnaderna. Av dessa har ca 60 000 per-
soner sin arbetsplats i World Trade Center. Byggnadskomplexet inrymmer dven
en pendeltagstation dér tusentals personer dagligen passerar pa sin vag till eller
frén stadskérnan. (Bild 1, sid 41.)

Tvillingtornen dr virldens nist hogsta byggnader med 110 véningar och 411
meter (1 350 fot) hoga. Varje torn har 99 hissar och tre inbyggda trapphus som
ligger 1 husens kirna ide vaningar som inrymmer hyresgéster. Hogst upp i To-
wer 1 finns en 120 meter (360 fot) hog TV mast fran vilken de lokala TV-
stationerna sidnder. Tower 2 inrymmer vixeln till New Yorks telefonsystem,
som ocksa betjanar telekommunikationssystemet for flygledarkontrollen pa de
tre storre flygplatserna i New York (Kennedy, La Guardia och Newark).

Under byggnaderna finns sex killarvaningar (B 1 - B6). Ledningscentralen
for polisen och brandforsvaret som tjanar storre delen av huskomplexen ligger
pa vaning B 1 . B2-B6 inrymmer allménna och privata parkeringsplatser, un-
derhélls- och forsorjningsavdelningar. Pa vaningsplanen B5 och B6 finns ocksé
huvudterminalen f6r Port Authority Trans- Hudson tagen.

Kommentar

Skyskrapor dr inte bara ett storstadsfenomen utan finns ocksa i mindre stader
och samhéllen som inte kan forlita sig pa den stora stadens resurser och bered-
skap for storre olyckor.

11



Explosionen

Fredagen den 26 februari 1993 skakades World Trade Center komplexet av en
explosion som dodade sex personer och skadade mer dn ettusen. Bomben ex-
ploderade pa plan B2 och rev upp ett ca 18 x 30 meter (60 x 100 fot) i diameter
stort hdl i tre vningsplan. Detonationen och atféljande briander fororsakades av
en explosion av atminstone 454 kg (1.000 pund) explosivt material som forva-
rats 1 en skapbil, som var parkerad i ndrheten av Tower 1 och under Vista Hotel.
Golvfundamenten i tva véningsplan rasade ner pd och forstorde vitala delar av
det elektriska kommunikationssystemet och byggnadernas eget vattenforsorj-
ningssystem. (Bild 2, sid 42.)

Explosionen slog ut det mesta av belysningen och andra elektriska kretsar,
som t ex brandlarmet, i1 de tva tornen och inom andra omraden.

Pa vaningsplan B6 finns sex reservgeneratorer. Dessa dieseldrivna maskiner
kyls med vatten fran byggnadens eget vattensystem. Kyl- vattensystemet for-
stordes av explosionen och reservgeneratorerna kunde inte kylas tillfredsstil-
lande. Reservgeneratorerna fungerade i ungefar 20 minuter innan de blev Gver-
hettade och slogs av automatiskt. Tiotusentals skrickslagna personer var fingna
1 kolmorka, rokfyllda hissar, kontor och trapphus. Eftersom kommunikationssy-
stemet 1 husen var satt ur funktion kunde de som befann sig dir inte fa nagra
nddinstruktioner och ménga borjade den ldngdragna evakueringen pa egen
hand.

Alla dorrar till trapphallen skall alltid vara olasta, men manga av dorrarna var
lasta for att forhindra att oonskade personer kom in pa de olika véningarna fran
trapphallen. Med négra fa undantag fanns det dock olésta dorrar pa dtminstone
var fjarde vaning.

Pa véaningsplan B I fanns en dygnet runt-bemannad §vervakningscentral, var-
ifran brandovervakning skots av de flesta av byggnadskomplexets delar. Explo-
sionen forstorde vésentliga ledningar som kopplade samman dvervakningscen-
tralen med hogtalarsystemet, och brand- varningssystemet, vilket medforde att
dessa system inte kunde anvindas. Dessutom var personalen i dvervaknings-
centralen nodsakade att lamna den pé grund av svar rokutveckling.

Kommentar

En av de allvarligaste konsekvenserna vid denna olycka var att 6vervaknings-
centralen slogs ut. Hela utrymnings- och rdaddningsplaneringen byggde pé att
vélutbildade operatorer i 6vervakningscentralen kunde samla in och vidarebe-
fordra uppgifter i en nodsituation samt att kunna ge instruktioner till speciellt
utbildade personer i huskomplexen.

Blockering av nddutgéngar dr inte ett ovanligt fenomen 1 méanga offentliga
lokaler sdsom restauranger och diskotek. Detta har lett till att manga personer
har blivit instdngda och doétt av brand och rok (3-6).
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Rokspridning

Vid detonationen av det explosiva materialet bildades det enorma miangder
mycket het, tjock, svart rok. Kraften vid sprangningen skjutsade ivdg roken till
stillen som lag langt fran sjdlva explosionen. Hastigheten med vilken réken
spred sig genom byggnaden beskrevs av en ingenjor frdn Port Authority som
befann sig pa 44 vaningen i Tower 1 nidr explosionen dgde rum. Han berittade
att rok nadde honom inom en minut efter explosionen och att sikten snabbt for-
samrades. Inte ens med hjilp av en ficklampa kunde han se tre decimeter fram-
for sig.

Roken péverkades framst av den sk skorstenseffekten, som 1 en hog byggnad
karaktériseras av ett kraftigt drag fran markplanet mot taket. Denna effekt ledde
till att roken snabbt spred sig vertikalt. Den feta, svarta roken forsvérade evaku-
eringen ur byggnaden.

Tiotusentals personer exponerades for den potentiellt livshotande roken. Det
gick inte att f4 fram information om att roken innehdll toxiska gaser. Ingen per-
son dog till f6ljd av rokexponering trots att manga exponerades kraftigt for ro-
ken under den ldngdragna utrymningen. Troligtvis berodde detta pa att det inte
var sarskilt mycket brinnbart material som brann till en bérjan men dven pa
grund av att de nedre véaningarna rasade, vilket begridnsade spridningen av
branden. Innehallet i roken spdddes snabbt ut eftersom roken spred sig sa
snabbt 1 den stora byggnaden.

Aven om roken var utspidd, dolde den utgingarna och fororsakade irritation
1 luftvidgarna. Roken tycks ha skrdmt de flyende personerna och kan ha bidragit
till férvirringen.

Flera personer som befann sig i byggnaden foljde de instruktioner de hort av
nyhetsuppldsare i radion att de skulle sla sonder fonstren. Detta fick betydande
aterverkningar pa raddningsarbetet pa marken. Nedfallande glassplitter triffade
och skadade personer som kom ut ur byggnaden pa markplanet. Det medforde
ytterligare risker for raddningspersonalen som arbetade i ndrheten av byggna-
den.

Kommentar

Det storsta problemet med roken var inte dess giftighet utan att den forsdmrade
sikten. Detta betonar vikten av att vningar anordnas i morker. Av stort virde &r
ocksa sjdlvlysande linjer utmed golvet (som pé flygplan) och tillgéng till fick-
lampor etc.
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Brandbekampning och utrymning

Brandforsvaret i New York (New York City Fire Department - NYCFD) fick
larm fran en telefonkiosk strax utanfor World Trade Center kI 12.18 och larma-
de en normal styrka frdn brandstationen pa andra sidan gatan om byggnads-
komplexet. Ytterligare styrkor larmades och snart hordes ljudet frén 16 sirener.
Detta rdddningsuppdrag kom att bli det mest omfattande hittills for New York
City Fire Department, New York Police Department och New York City Emer-
gency Medical Services (EMS). Mer dn 700 brandmén (vilket motsvarar ca 45
% av den totalt tillgéngliga jourstyrkan i New York), mer &n 300 EMS-personal
var engagerade 1 raddningsarbetet och mer dn 300 poliser deltog i trafikdirige-
ring.

Klockan 13.48 var branden pa bottenvaningen under kontroll. Vista Hotel
som betraktades vara den mest hotade byggnaden utrymdes primért. Hotellgés-
terna och personalen kom ut ur byggnaden inom 10-15 minuter. Brandménnen
var klara med sitt sokande efter ca en timme. Efter Vista Hotel blev Tower 1
hogsta prioritet. Pa 43:e vaningen i Tower 1 (i en cafeteria) inrdttades uppsam-
lingsplats for material och uppsamlingsplats for skadade.

Manga av dem som befann sig i byggnaden blev instingda i hissar som stan-
nade 1 hisstrummorna dir det saknades dorrar. Att lokalisera och genomsdka
alla hissarna i komplexet blev en ytterst svar och tidskrdvande uppgift.

Eftersom hissarna inte fungerade, méste brandménnen ta sig upp i byggnaden
via trapporna. Nigra brandmin gick i trapporna hela vdgen upp i det 100 va-
ningar hdga huset. Andra brandmin transporterades med helikopter till taket
och sokte genom huset uppifrdn och ner. S6kning och evakuering av bada tor-
nen var avslutat kI 23.30. (Bild 3, sid 42.)

Réddningsarbetet komplicerades av flera faktorer. Det forelag risk for att det
kunde finnas fler bomber, byggnaderna var morka och fyllda med rok och ute
sndade det. Vindstyrkan var ungefir 4,5 m/s. Den hdgsta temperaturen som
uppmatts den dagen var -1,5 "C och den ldgsta -6°C. Den forsta av de fem doda
kropparna som togs ut frdn byggnaden forsta dagen aterfanns ca tvd timmar ef-
ter explosionen. Den sjitte doda kroppen aterfanns 16 dagar efter explosionen.

Att dterstdlla elektriciteten 1 byggnaden var en hogprioriterad atgérd. Conso-
lidated Edison Company tilldts att pabdrja reparationen av elsystemet ca ki
18.00.
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New Yorkpolisens ledningscentral
(The Command and Control Center
— CCC - of the New York Police
Department — NYPD)

New Yorkpolisens ledningscentral liksom andra polisorganisationer och sam-
arbetspartners larmades omedelbart och deras arbete fortsatte i en vecka. Utan
problem upprittades en polisledningsplats i ett av de specialfordon som alltid
finns tillgéngliga. (Polisens ledningscentral dirigerade samtidigt utrymning av
Empire State Building, som hade bombhotats!)

New Yorkpolisen dirigerade trafiken (ungefar 300 poliser deltog i detta) och
hamnpolisen (Port Authority Police) ansvarade for evakueringen av WTC-
byggnaderna. Nér brandsldckningen avslutats deltog dven brandminnen i so-
kandet och evakueringen. Den speciella Emergency Services Unit (ESU) (se
nedan) deltog ocksa i rdddningsarbetet.

Efter nio timmar var det klarlagt att explosionen var en terroristhandling och
FBI (Federal Bureau of Investigation) tog dver ansvaret for utredningen. Andra
polisorganisationer som deltog aktivt var Transit Police som arbetar i tunnelba-
nan och Highway Police som ansvarar for motorvégarna (highways) i staden.
Det var uppenbart att det forelag problem 1 samordningen och ledningen av
dessa polisstyrkor i inledningsskedet av insatsen vid WTC.

Polisen hade en del problem med registrering och informationsspridning. Det
tog ldng tid att stinga av omradet. Fjorton kvarter spirrades av. Verksamheten
flot utan problem forst efter fem dagar. Att forse de hundratals personer som
deltog i den tekniska unders6kningen med ID- kort tog ldng tid. Det totala anta-
let poliser som deltog i verksamheten har inte kunnat faststéllas.

Kommentar

New Yorkpolisen (NYPD) ér den storsta polisorganisationen med 27,000 poli-
ser anstdllda. Den centrala ledningen ligger pd Manhattan. Den ar

uppdelad i fem underavdelningar (boroughs): Manhattan, Queens, Bronx,
Brooklyn och Long Island. Varje underavdelning &r 1 sin tur uppdelad i omra-
den som pd Manhattan dr ytméssigt smd men vélbemannade p g a den hoga be-
folkningstitheten. Uppgiften ar att se till lag och ordning och att vidta atgérder
mot kriminalitet.

Det finns manga andra organisationer med samma ansvarsomrade och inom
samma geografiska omrade: FBI (the Federal Bureau of Investigation) med tu-
sentals hemliga agenter 1 City. Dess ansvarsomrade ticker hela landet och an-
svarar for kriminalitet riktad mot staten (federal crimes); alkohol, tobaks och
vapenbyran (the Alcohol, Tobacco and Firearms Bureau) dr ansvarig for krimi-
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nella handlingar dir springdmnen anvints; hamnpolisen (the Port Authority
Police) 6vervakar broar, tunnlar och flygplatser med ansvar i flera delstater och
fungerar som en interstatlig organisation; transportpolisen (the Transit Police)
ansvarar for tunnelbanan, bostadspolisen (the Housing Police) dvervakar lag
och ordning 1 bostadskvarteren 1 City; motorviagspolisen (the Highway Police)
ansvarar for motorvédgarna i City; immigrationsavdelningen (the Immigration
Service) ansvarar for invandring; missbruksavdelningen (the Drug Enforcement
Agency - DEA) bekdmpar brott i samband med missbruk och sdkerhetspolisen
(the Secret Service) ansvarar for sédkerheten.

Alla dessa organisationer arbetar i New York City helt oberoende av New
York-polisen (NYPD).

Den speciella polisstyrka som bendmns Emergency Services Unit (ESU) ut-
gbrs av poliser som dr utbildade forutom som poliser d&ven som paramedics,
brandmén, rokdykare, grodmén, farligt godsbekdmpare (hazmat fighters) osv.
Dessa specialutbildade poliser som verkar bade som poliser, brandmén, rokdy-
kare, grodmin m m skulle sannolikt 4ven behdvas i Sverige (2).

Det dr uppenbart att den Overmaéktiga uppgiften 1 samband med WTC-
sprangningen orsakade problem med samordningen och ledningen av polisstyr-
korna 1 rdddningsinsatsens inledningsskede.

Man maste acceptera att det &r omdjligt for polisen att klara av att spdra och
hitta alla ménniskor i1 offentliga byggnader vid en katastrof av denna omfatt-
ning.
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Emergency Medical Services aktiviteter

New York City Emergency Medical Services (NYC EMS) larmcentral utloste
hogsta beredskap (Disaster plan Code C) mycket tidigt och anh6ll om hjélp fran
andra EMS-enheter. Resurser och manskap fran andra stadsdelar (boroughs),
tillsammans 250 Emergency Medical Technicians (EMT's) och paramedics ar-
betade pa olycksplatsen under ledning av 60 arbetsledare. 174 ambulanser, var-
av 125 var fran andra distrikt (Bronx, Brooklyn, Queens, New Jersey), var i
bruk. (Bild 4, sid 43.)

Det tog ca en och en halv timme att f igdng verksamheten pa skadeplatsen
och tva-tre timmar att fa underhallet att fungera. Arbetet fordelades sektorsvis
(ops = operations) med var sin sektorchef, t ex Tower 1 ops (med en undersek-
tor i cafeterian pa 43:e vaningen), Tower 2 ops, Vista Hotel ops osv.

Mer én 400 personer behandlades vid World Trade Center och kunde dérefter
klara sig sjdlva. Omkring 500 personer transporterades till narliggande sjukhus
for vidare behandling. Ytterligare 100 personer uppsokte sjukhus utanfér Man-
hattan.

Négra s.k. Medevacs utfordes, d.v.s. utrymning med helikopter, men heli-
koptrarna hade problem p.g.a. det diliga véadret. Nagra turister evakuerades pa
detta sitt och ca 40 poliser sattes av pa taket till Tower 1. Poliserna hade med
sig syrgasflaskor och de pabdrjade rdddningsinsatserna fran taket och nerat i
husen. De helikoptrar som anvidndes var BELL 412, Sikorsky och Aluette.
Manga rdddades dven via skylift. (Bild 5, sid 43.)

Andra resurser som larmades ut, men aldrig anvindes, var Major Emergency
Response Vehicles (MERV's), vilket ér fullt utrustade miniintensivvardsavdel-
ningar, var och en bemannad med en specialistkompetent ldkare och en skoters-
ka. Aven en saneringsvagn rekvirerades.

New Yorks giftinformationscentral (New York Poison Control Center) fick
ca 100 extra telefonsamtal. Ndgra av dem var inifrdn tornen. Det forsta samtalet
kom mellan 15.00 och 15.30.

Kommentar

For att kunna ge alla 6verblickbara ledningsforhallanden var sektorisering av
raddningsarbetet en absolut nddvéandighet.
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Skadepanorama och akutbehandling

Totalt sokte 1.017 personer sjukvard. Ungefdr 400 av dessa hade lindriga ska-
dor eller 6vergdende andningspaverkan och de kunde handldggas ute pa upp-
samlingsplatsen for skadade inom skadeomradet.

Sex personer som befann sig i ndrheten av sjidlva explosionen dodades av
tryckvagen eller projektiler som flog omkring. Ungefér tio personer skadades
allvarligt pd samma sétt och ytterligare tio fick lindriga skador. Ett stort antal
personer skadades nér de f6ll 1 sina forsok att undkomma ide morka, med mén-
niskor fyllda trappor. De flesta hade inandats rok, sot och damm. Centrala
brostsmértor foreldg hos personer med hjartsjukdom och ménga astmatiker
hade uttalade andningssvarigheter.

Maénga av de skadade hade besvir efter inandning av r6k men anmarknings-
vért nog var det inte ndgra som dog till foljd av detta trots den uttalade expone-
ringen for rok och det ldngdragna utrymningsforloppet. Detta forklaras troligen
av att det var forhallandevis lite brinnbart material som antédnts och de rokgaser
som bildades spdddes snabbt ut.

Behandlingen pé skadeplatsen bestod huvudsakligen av syrgastillforsel och
inhalation av bronkdilaterare (orciprenalin - Alupent, ).
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Sjukhusen

Omkring 200 personer tog sig sjélva till ndgot av de 65 sjukhus och vardcentra-
ler som finns i New York. De dvriga 500 personerna transporterades till och
fordelades mellan de fyra stora sjukhusen pd Manhattan: St. Vincent's Hospital,
New York Downtown Hospital (Beekman), Bellevue Hospital och Roosevelt -
St Luke's Hospital. (Bild 6, sid 44.) De tog emot 168, 164, 98 respektive 40 pa-
tienter. 63 patienter lades in p.g.a. allvarliga traumatiska skador eller mer utta-
lad andningspédverkan. De patienter som hade de allvarligaste skadorna fordes
till s.k. Level 1 trauma centers (St. Vincent's, Bellevue och Roosevelt — St Lu-
ke's).

Alla sjukhusen utom Roosevelt — St Luke's utldste sina katastrofplaner, vilket
bl a innebdr att de patienter som &dr pa akutmottagningarna forflyttas till andra
lokaler som cafeterior, hdrsalar och andra utrymmen.

Patienter med luftvigsbesvir hade bronkospasm och rikligt med svart expek-
torat (upphostningar). Pa skadeplatsen, under transport och pé sjukhus gavs
syrgas. Pa ett par stdllen var man tvungen att rekvirera extra syrgas frén tillver-
karen. Vid behov gavs dven bronkdilaterare. Kortikosteroider gavs inte till na-
gon. De flesta patienterna aterhdmtade sig inom 72 timmar. Patienter med an-
amnes pa astma, dldre personer och de som kléttrat nerfér ménga trappor var de
som hade mest uttalade symtom.

New York Down Town Hospital (Beekman)

Beekmansjukhuset ligger nirmast World Trade Center, endast ett par minuters
vag med taxi. Beekman dr ett Level II trauma center, vilket innebér att enligt
EMS protokollen skall det inte ta emot traumapatienter (Se Tabeller 1 och 2).
Enligt atagande gentemot sjukvérdsledningen (the Joint Commission of Accre-
ditation of Hospital Organizations - JCAHO) skall katastrofovningar genomfo-
ras tva génger arligen. Dessa Gvningar inbegriper vanligtvis brand i World Tra-
de Center.

Sjukhuset fick larm om olyckan genom "pladder" pé radiokanal 311 (larmka-
nalen) om ett ras pa World Trade Center kl 12.20. Tre patienter frdn World
Trade Center kom till akutmottagningen med taxi kl 14.20. De kunde tala om
att de sett 90-100 offer. Akutmottagningen utrymdes enligt katastrofplanen.
Narliggande cafeteria gjordes om till intagningsavdelning med 30 akutplatser.
En ldkare och en sjukskoterska sorterade och prioriterade patienterna genom
klinisk undersdkning och pulsoxymetri allteftersom de strémmade till. Vends
kolmonoxidhemoglobinbestdmning och lungrontgen gjordes nér s& ansags be-
fogat. Pulsoxymetrar och syrgasflaskor placerades vid varje sdng. Extra sygas-
flaskor rekvirerades fran andra sjukhus.
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Allt som allt undersoktes 184 personer vid akutmottagningen. Tjugo patienter
skrevs in pd sjukhuset. Tre patienter fordes till operationsavdelningen. Tio pati-
enter hade patagliga besvir efter rokexponering, fyra hade lindriga och nagra
allvarliga lacerationsskador, tre patienter var gravida och tre var astmatiker. De
ovriga behandlades for mindre allvarliga rokskador. Behandlingen som gavs
var syrgas, hostmediciner och bronkdilaterare. Inga kortikosteroider gavs.

Beekmansjukhuset var det enda sjukhus déar uppfoljning gjorts. Veckorna ef-
ter olyckan ringde en sjukskdterska upp patienterna. Manga hade psykiatriska-
psykologiska problem som kravde kontakt med psykiatriker och psykologer.

Kommentar

Alla var ndjda med hur allt hade forlopt. Det fanns dock nagra problem med
kommunikationssystemet och da speciellt sokarsystemet, men mobiltelefoner
fungerade liksom det ordinarie telefonnitet. Behovet av psykiatrisk-
psykologiskt omhéndertagande var ej tillgodosett primart.

St Vincent's Hospital

St Vincent's Hospital dr ett Level I trauma center och ligger ca 8-9 minuters
bilvig fran World Trade Center. (Bild 7, sid 45.)

Sjukhuset blev uppmirksammat pa explosionen vid World Trade Center
12.19. (Forestandaren pd akutmottagningen horde ndgonting pa radion). Liksom
ovriga sjukhus har St Vincent's en katastrofplan och genomfor katastrofévning-
ar enligt uppdrag av Joint Commission of Accreditation of Hospital Organiza-
tions (JCAHO). Klockan 13.03 utlostes katastroflarm.

Den forsta patienten anlédnde k1 12.44 och under de foljande 12 timmarna be-
handlades totalt 168 patienter vid St Vincent's Hospital. Sortering och priorite-
ring gjordes vid entrén till akutmottagningen och bestod av klinisk undersok-
ning och pulsoxymetri. Kolmonoxidhemoglobinbestdmningar och lungréntgen
gjordes vid behov. Om syreméttnaden var dver 95 procent, patienten inte hade
nagra komplicerande sjukdomar och om den kliniska undersdkningen var
blank, beholls patienterna for observation i ndgra timmar och fick sedan ldmna
sjukhuset.

Av de 168 patienterna som behandlades pa St Vincent's Hospital hade 128 re-
lativt beskedliga symtom efter inandning av rok, utmattning, angest eller smérre
skrapsédr. De behandlades och skrevs sedan ut fran sjukhuset. (Av dessa var tva
paramedics fran St Vincent's som var stationerade vid World Trade Center). Av
de aterstdende 40 patienterna var en dod vid ankomsten till f61jd av multipla
skador med instabil brostkorg och krosskador. 31 hade symtom som tillskrevs
inandning av rok: lindrigare kolmonoxidforgiftning (9), enbart rokexponering
(9), forvarrade symtom hos personer med kronisk obstruktiv lungsjukdom eller
astma (5), brostsmirtor/angina pectoris (4), sotpartiklar i luftvigarna (2), ter-
misk skada 1 luftvdgarna (1), status post hjérttransplantation (1). Sju patienter
hade traumatiska skador.
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(1) Multipel trauma med hogersidig pneumothorax, frakturer pd transver-
salutskotten pa L2-L5 och frakturer pa spinalutskotten pa L3, L5, Si, S2.

(2) Laceration av arteria femoralis och hypovolem chock.

(3) Hematom i flanken

(4) Skallskada

(5) Ryggmirgsskada i lumbalregionen med neurologi.

(6) Vinstersidig backenfraktur

(7) Hogersidiga tibia och fibula frakturer.

Dessutom fanns det en gravid kvinna som hade eklampsikramper. Hon anlénde
kl 18.30 efter att ha haft tre kramper som behandlats med diazepam av parame-
dics. Hon genomgick kejsarsnitt och bdde modern och barnet madde bra.

Problem

Syrgasforrdden tog nistan slut och ytterligare syrgas fick rekvireras.

Telefonsamtal frén oroliga anhdriga blev ett problem. De meddelades om de-
ras anhoriga fanns med pé listan Over allvarligt skadade eller inte. For ovrigt
kunde man inte ge ytterligare information om andra personer som var berérda
av olyckan da man saknade denna information framst till f61jd av svérigheter att
spara alla inblandade.

Alltfor mycket personal ville hjélpa till. Personal ombads till och med att
lamna akutmottagningen.

En komplicerande faktor var att St Vincent's Hospital hade ett bomblarm 18—
18.30. Detta fororsakade dock inga storre problem.

Sjukhusets utvardering

Katastrofplanen fungerade bra. P4 foljande punkter bor forbéttringar goras.

1. Alla 28 avdelningar pa sjukhuset méste kdnna till vad som géller dem
vid en katastrofsituation

2. Det skall klart definieras vilka avdelningar som skall ta emot skadade
frén akutmottagningen.

3. Ett system for radiokommunikation méste finnas med 1 katastrofpla-
nen. En 6verenskommelse eller kontrakt med ett externt foretag bor
finnas.

4. En rontgenolog, som kan hjélpa till att tolka rontgenbilder bor finnas
pa akutmottagningen.

5. Rutiner for krishantering bor ingé i katastrofplanen.

Kommentar

Ungefédr en méanad innan WTC katastrofen intrdffade hade man genomfort en
katastrofovning och det dr uppenbart att det gynnsamma forloppet vid denna
olycka hade paverkats av denna 6vning
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Bellevue Hospital

Bellevue Hospital har en katastrofplan enligt lag liksom de 6vriga sjukhusen.
Det ar ett Level I Trauma Center och ligger ca 10—15 minuters vig fran World
Trade Center. Det mottog den forsta patienten klockan 14.30. Allt som allt be-
handlades 98 patienter i &ldrarna 25 till 50 ar och omkring klockan 16.00 var
akutmottagningen 6verfylld. Inga trauma- patienter kom till detta sjukhus. Fjor-
ton patienter lades in, som alla hade komplicerande sjukdomar som astma och
hjartsjukdom. Alla skrevs ut fran sjukhuset inom tre dagar.

En ledningscentral upprittades som tog hand om "trafiken" och samordning-
en av anhoriga.

En ldkare, en sjukskdterska och en administratdr var ansvariga for akutmot-
tagningen. Sortering och prioritering bestod av fysikalisk undersékning och
pulsoxymetri (som ockséd anvéindes for 6vervakning). Vid behov gjordes lung-
rontgen och kolmonoxidhemoglobinbestdmningar (COHDb). Inga patologiska
lungrontgenfynd eller COHb-virden noterades. De symtom som forelag var
hosta och bronkospasm. Sputa var svarta. Behandlingen utgjordes av syrgas,
hostmediciner och vid behov bronkdilaterare.

Bellevue Hospital skickade ut tva sjukvérdsgrupper bestdende av en specia-
listkompetent ldakare och en sjukskoterska till skadeplatsen. De var utrustade
med likemedel och sjukvérdsmaterial.

Informationsavdelningen handlade massmediakontakterna utan ndgra pro-
blem. Det finns ett vil upprittat samarbete och personliga kontakter mellan re-
portrarna och informationspersonalen. Den mesta informationen frédn skadeplat-
sen fick man via TV-nyheterna, som gav en verklig bild av antalet patienter och
deras tillstand.

Problem

Det enda problemet av betydelse var att telefonsystemet pa sjukhuset inte fun-
gerade, men det gick att anvdnda mobiltelefonerna.

Roosevelt - St Luke's Hospital

Roosevelt — St Luke's Hospital dr ett Level I Trauma Center och genomfor tva
katastrofovningar arligen, en forannonserad och en oannonserad. Dessutom
genomfors en sjukhusdvning arligen. Sjukhuset mottog den forsta patienten ki
14.00 och den sista ca kl 17.00. Totalt kom 40 patienter till detta sjukhus och
tva lades in, ett 6-veckors prematurt fott barn och en 60—70-arig man med akut
hjartinfarkt och rokinhalation.

Verksamheten pé sjukhuset var i det nirmaste som en normal dag. De flyttba-
ra viggarna pa akutmottagningen var mycket anvandbara. COHb analyserades
hos ca 10 patienter, men endast ndgra enstaka blodgaser togs.

Sortering och prioritering gjordes av en sjukskoterska vid entrén till akutmot-
tagningen. De vanligaste symtomen var hosta och bronkospasm.
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Kommentar

Ett allmént intryck fran alla sjukhusen var att relationerna med massmedierna
var okomplicerat. Genom att folja TV-nyhetssdndningarna var man uppdaterad
pa sjukhusen over ldget och vilinformerad. Vid flera sjukhus var journalisterna
vélkdnda och ett vilfungerande samarbete forelag redan sedan tidigare.
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New York City Emergency Medical
Services (NYC EMS)

New York City Emergency Medical Services (NYC EMS) dr ansvariga for
samordningen av den prehospitala verksamheten m m i staden New York i aku-
ta situationer. De dr ocksa ansvariga for utbildning och 6vningar f6r "emergen-
cy services technicians" (EMT's) och paramedics. Utbildning av EMT's och pa-
ramedics startade 1974. De medicinska insatserna pd en skadeplats utfors helt
av EMT's och paramedics som r vana att arbeta pa en skadeplats. De arbetar pa
delegering och under Overinseende av ldkare. Utbildningen innefattar ca 250
timmar for EMT's och 1.300-1.500 timmar for paramedics. Vart tredje ar ge-
nomgar de en obligatorisk vidareutbildningskurs. 60 procent av EMT's och pa-
ramedics &dr anstdllda av staden och 40 procent av sjukhusen. Omkring 26 av
New Yorks sjukhus har sina egna ambulanser, men alla tillhor 911- systemet
(911 motsvaras av vart 112-nummer, f d 90 000). Ambulanserna ar utrustade
antingen for basal aterupplivning (Basic Life Support - BLS) eller for avance-
rad aterupplivning (Advanced Life Support - ALS). Paramedics i New York
City ar allmént sett vilutbildade och arbetar under delegering av en lidkare.

Den medicinska katastrofplanen
(The Emergency Medical Action Plan)

Katastrofplanen (The Emergency Medical Action Plan - EMAP) har upprittats
for att utnyttja alla resurser tillhorande New York City Emergency Medical
Services (NYCEMS) i akuta situationer och da speciellt vid storre olyckor. Pla-
nen utloses nar det foreligger en storre olycka (Multiple Casualty Incident —
MCI) som definieras enligt foljande

o sex eller fler patienter
o fem eller farre patienter och ovanliga forhallanden
e ndr olyckan krdver mer dn tva ambulansers insatser

Planens grunder

Maximal effektivitet och kompetens uppritthalls genom att insatspersonalen
vid en storre olycka i sa stor utstrackning som mdjligt utfor sina i vardagen ru-
tinmédssiga goromal. Den Overgripande ledningen pd skadeplatsen innehas av
den forst anlanda EMS-ledaren (supervisor). Ledningsorganisationen &r mycket
strikt och noggranna instruktion finns for alla funktioner. Speciell sékerhetsper-
sonal (special EMS safety officers) ansvarar for sidkerheten for den Ovriga
EMS-personalen.
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En nyckelfunktion &r en hanterbar ledningsorganisation. En person kan inte
forvéntas att pa ett effektivt sitt kunna hantera mer dn 5-6 grupper, enheter el-
ler personer. Delegering av arbetsuppgifter dr en nddvéandighet. Det dr absolut
nddvindigt att veta vem som ansvarar for vad innan olyckan intréffar. Alla
tdnkbara situationer utnyttjas for 6vning av personalen i hur man arbetar pa det
effektivaste sittet. Den ordinarie verksamhetens organisation trappas upp alltef-
ter omfattningen av olyckan.

De antal sjukhus som behover utnyttjas bestims av regeln att patienterna bor
fordelas med 5—10 per sjukhus. Sjukhusen utnyttjas allteftersom.

Man ér av den absoluta uppfattningen att personal som skall arbeta pd en
skadeplats skall vara van att arbeta under sadana forhéllanden. Darfor kallas 1
regel inte ldkare och sjukskoterskor fran sjukhus ut till skadeplatsen, men de
speciellt utbildade paramedics deltar alltid.

Emergency Medical Services ledningscentral

Ledningscentralen handhar 3—4 000 samtal per dag. Alla larmsamtal (911 sam-
tal) som inbegriper medicinska problem vidarebefordras till EMS centralen.
Ledningscentralen handhar &ven alla larm rérande masskadesituationer (mutlip-
le casualty incident — MCI) och telemetri. En speciell person (Dispatch Tour
Commander) &r stationerad vid centralen for att samordna verksamheten vid
masskadesituationer. Telemetri skulle helst skdtas av en erfaren paramedic och
en ldkare som kan ge rad till EMT's och paramedics. Om det inte finns nagon
léakare 1 tjanst skots telemetrin 1 samrad mellan en paramedic och en lékare pa
ett sjukhus.

Fort Trotten

Utbildningscentrum for New York City Emergency Medical Services ér forlagd
till Fort Trotten. Under World Trade Center-incidensen bistod personal fran
denna skola i ledningsarbetet. De foljde den ledningsplanering (Incident Com-
mand System — ICS) och det upptrappnings- och sektoriseringsprinciper som
rekommenderas.

En leksaksmodellstad anvidnds for att 6va EMT's och paramedics. (Bild 8, sid
45.) Olika metoder for att genomfora Gvningar har provats och denna minia-
tyrmodell av staden har visat sig vara mycket bra. Ovningarna kan géras myck-
et verkliga med speciella ljud- och ljuseffekter. Férutom dessa 6vningar deltar
EMS-personalen ockséd 1 de érliga katastrofévningar, som genomfors tillsam-
mans med New York-polisen och Brandforsvaret.

Kommentar

Betriffande rdddningsarbetet vid World Trade Center var alla réitt nojda med
EMS-insatserna. Det mest patagliga problemet som foreldg var de begrénsade
mojligheterna att uppritthalla samband 1 hoghusen och svérigheterna att leta
efter folk. Man har diskuterat véirdet av att anvénda streckkoder i registrerings-
arbetet. Det dr visentligt att man foljer de planer som finns for ledning och or-
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ganisation av verksamheten (ICS) pa alla storre olyckor. Pa sd vis dr alla vl
fortrogna med det system som géller och kan da uppritthalla en hog kvalitet péa
arbetet.
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Allmanna kommentarer/diskussion

Storleken av, uppbyggnaden av och kvalitén pd New York City Emergency
Medical Services dr uppenbarligen anpassad till att d&ven klara av extraordindra
situationer som den 1 Word Trade Center-komplexet. Terroristattacker som
denna i storstdder 0kar i hela virlden och kan i viss man anses ha ersatt konven-
tionella krig. Erfarenheterna fridn New York ér darfor av allméant intresse.

Denna typ av terroristhandling pdverkade sa ménga ménniskor att det blev en
masskadesituation. De flesta hade endast smérre "medicinska" skador och kun-
de handldggas av EMS-personalen pa skadeplatsen. Pa sé sitt undveks dverbe-
lastning av ambulanstransporterna och akutmottagningarna pa sjukhusen. Om-
flyttningar av patienter fran akutmottagningen till andra delar av sjuhuset var
dock nédvéndigt pa nagra av sjukhusen.

Samarbetet mellan brandforsvaret och polisen fungerade bra och erfarenhe-
terna frdn gemensamma Ovningar var av stort viarde och forutséttningen for
denna insats' lyckade resultat. Det var en allmén uppfattning att vningarna &r
av mycket stort virde trots det stora antalet olyckor som handlaggs rutinmassigt
1 staden New York. Situationen var snart under kontroll. En inledningsvis kao-
tisk situation kunde dock inte undvikas.

Det forelag stora svarigheter for Emergency Medical Services att tidigt in-
formera alla sjukhus i omradet om det aktuella medicinska ldget. Detta kom-
penserades delvis av de fortlopande rapporterna fran skadeplatsen i TV. Ett eta-
blerat samarbete mellan sjukvarden och massmedier dr en forutsittning for att
massmediernas insatser vid katastrofer skall komma sjukvarden till del.

Rokinhalation under en utdragen utrymningssituation ledde till att de expone-
rade fick uttalade symtom fran luftvigarna. Den visentligaste medicinska erfa-
renheten frdn World Trade Center-explosionen var att dessa symtom snart gick
Over efter en stunds vila 1 frisk luft, tillforsel av syrgas, bronkdilaterare och 1
vissa fall dven hostmedicin. Det forelag inget behov av att ge kortikosteroider
eller andningsassistans. Syrgastillforsel visade sig vara av stort vdrde varfor
man behdvde forse sévil skadeplatsen som nédgra sjukhus med ytterligare syr-
gas. Endast patienter med hjartproblem och astma eller kronisk obstruktiv lung-
sjukdom fick allvarliga symtom speciellt i samband med svar fysisk och psy-
kisk stress.

Det foreldg inga dodsfall som direkt kunde relateras till rok- och damminha-
lation Detta beror troligen frimst pa att det inte foreldg nagra hogre koncentra-
tioner av toxiska dmnen i roken. Roken spdddes snabbt ut och det var inte
mycket brannbart material, som kunde forvéntas generera toxiska dmnen, som
antdndes.
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Tabell 1. Karakteristika fér Niva I, Il och Ill Trauma Centra

NIVAER

SJUKHUSORGANISATION 1 I o I SJUKHUSORGANISATION n 1
Trauma service E E E  *QOgonkirurgi E E D
Kirurgklinik/division/sektion (var och en bemannad med kvali- *QOral kirurgi E D
ficerad specialist)
*Thoraxkirurgi E D *Orthopedi E E D
* Allménkirurgi E E E  *Otorhinolaryngologisk kirurgiurgery E E D
*Neurokirurgi E E *Barnkirurgi E D
*Qbstetrics-gynekologi D D *Plastik and maxillofacial kirurgi E E D
*(gonkirurgi E D *Thoraxkirurgi E E D
*Qral kirurgi - tandkirurgi D D *Urologisk kirurgi E E D
*Ortopedi E E Icke kirurgisk specialist tillgénglig pa sjukhuset 24 timmar/dygn
*Oron, nar- och hals E D * Akutmedicine (Emergency medicine) E E E
*Barnkirurgi E D * Anesthesiologi E** E+ E+
*Plastik ochand maxillofacial kirurgi E D Jourhavande tillginglig pa eller utanfor sjukhuset
*Urologi E D *Kardiologi E E D
Akutklinik (Emergency department/division/service/section) E E E  *Lungmedicn E D
Kirurgspecialist pa sjukhuset 24 timmar om dygnet *Qastroenterologi E D
* Allménkirurgi E E *Hematologi E E D
Neurokirurgi E E *Infektionssjukdomar E D
Direkt tillgénglig jour pa eller utanfor sjukhuset *Internmedicin E E E
*Hjartkirurgi D *Nefrologi D E D
* Allménkirurgi E *Neuroradiologi D
*Neurokirurgi D *Patologi E E D
*Mikrokirurgi tillgangligt E D *Pediatrik E E D
*QGynekologi E D *Psychiatri E D
*Handkirurgi E D *Radiologi E E D

%

Fullstindig information om kategorinivaer och deras nddvéndiga (essential - E) eller 6nskvirda (desirable - D) karakteristika kan erhéllas frin Committee
on Trauma of the American College of Surgeons: Hospital and prehospital resources for optimal care of the injured patient. Bull Am Coll Surg 1986;71:4.

**  Anestesiologisk service for Niva 1 trauma centra kan uppfyllas av underordnad lakare (residents) som kan bedéma och omgéende behandla akutfall, forut-
satt att jourhavande personal informeras och kan vara tillginglig omgéende.

+  Anesthesiologisk service for Niva Il and III trauma centra kan uppfyllas av legitimerad vidareutbildad anestesisjukskoterska som &r kapabel att bedoma
och omgaende behandla akutfall, om anestesiolog &r pa sjukhuset eller kan komma mycket snart efter det att patienten anlént till sjukhuset.

(Kélla: Trauma Anesthesia and Intensive Care. Levon M. Capan, Sanford M. Miller, Herman Turndorf)
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Tabell 2. Kriterier fér Traumacenter

Orsak till skadan

1. Fall fran 2 véningar (15 feet - 4,5 meter) eller hogre.

2. Overlevande fran motorfordonolycka vid vilken en person (eller fler) avli-
dit.

3. Patient som pakdrts av motorfordon som kort fortare an 20 miles/ timme
(32 km/tim).

4. Patient som kastats av/ur motorfordon. Barn som inte varit fastspént.

5. Allvarlig materiell forstorelse av motorfordonet.

6. Fordon som vilt.

Fysikaliska fynd

1. Dalig kapillar aterfyllnad.

2. Pulsfrekvens ldgre dn 50 eller hogre dn 120 slag per minut.

3. Systoliskt blodtryck pa 90 mm Hg eller ldgre.

4. Andningsfrekvens ldgre dn 12 eller hogre dn 28 andetag per minut med ytli-
ga andetag.

5. Glascow Coma Score ldgre dn 13 eller annan pataglig CNS-péverkan.

6. Reviderad Trauma Score pa 11 eller lagre, eller Pediatric Trauma Score pa
8 eller lagre.

7. Alla traumata mot huvud, nacke, brostkorg, buk eller backen.

8. Bickenfraktur eller tva eller fler frakturer pa proximala rérben.

9. Instabil brostkorg, pneumothorax eller hjarttamponad.

10. Lindrigare brannskador i kombination med blédningar eller storre trauma.

Ytterlighetskriterier

l.
2.

Traumatisk utlost hjartstillestand.
Ofti eller svarbeméstrad luftvig.

Patienter med storre traumata skall transporteras till ett traumacenter forutsatt
att det inte ligger langre bort dn pa 20 minuters transportvag.

Patienter med storre traumata i extremiteterna skall transporteras till ndrmsta
akutsjukhus (911 (emergency number) receiving hospital).

29



Referenser

1. Isner MS, Klein TJ. Explosion and fire disrupt World Trade Center (Inves-
tigation Report). NFPA Journal November/December 1993: 91-104.

2. Rikspolisstyrelsen. Bombattentatet mot World Trade Center. PM POB-01-
1101/93. (Krister Jacobsson. Ingvar Lilja.)

(Swedish Police Board). The bomb attack against the World Trade Center.
Report 1993)

3. Froman N, Jonsson C-E. Katastrofmedicinska studier i Nevada, USA.
Branden pA MGM Grand Hotel i Las Vegas den 21 november 1980. Stock-
holm: Forsvarets forskningsanstalt, Huvudavdelning 5, 1982 (KAMEDO
Rapport 47).

(KAMEDO Report No XLVII (1982).

Disaster medicine studies in Nevada, USA. The fire at the MGM Grand Ho-
tel in Las Vegas November 21, 1980.

4. Socialstyrelsen. Branden i tunnelbanestationen King's Cross den 18 novem-
ber 1987. SoS-rapport 1990:30 (KAMEDO 56). AtelpFaktor, Trosa Trycke-
ri AB, 1990.

SoS Report 1990:30. (KAMEDO Report No 56).
The fire at the King's Cross underground station November 18, 1987.

5. Socialstyrelsen. Branden pa passagerarfarjan Scandinavian Star den 7 april
1990. SoS-rapport 1993:3 (KAMEDO 60). Stockholm: Modin-Tryck, 1993.

SoS Report 1993:3 (KAMEDO Report No 60).
The fire on the passenger liner "Scandinavian Star" April 7, 1990.

6. Socialstyrelsen. Branden pd Huddinge sjukhus den 9 november 1991. SoS-
rapport 1993:19 (KAMEDO 61). Stockholm: Modin-Tryck, 1993.

SoS Report 1993:19 (KAMEDO Report No 61).
The fire on Huddinge University Hospital November 9, 1991.

30
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Bild 1. Genomskérning av World Trade Center. Figure 1. Cross section of the World Trade Center (NFPA
Journal 1993)

(BILD)

Bild 2. Skadorna var omfattande. Figure 2. The damage was vast. (Reuter)

(BILD)

Bild 3. De flesta fick sjélva ta sig ut.
Figure 3. Most people had to find their way out of the building by themselves.
(Pressens Bild AB)

(BILD)

Bild 4. Ménga réddningsfordon var pa plats.
Figure 4. A large number of vehicles was involved. (The New York Times)

(BILD)

Bild 5. Manga rdddades via s k sky lift.
Figure 5. Many people werw rescuered via skylift. (Pressens Bild AB)

BILD)

Bild 6. Karta 6ver Manhattan.
Figure 6. Map of Manhattan. (Hagstrom map company)

(BILD)

Bild 7. Ambulans fréan St Vincent
Figure 7. St Vincent Ambulance.
(Olle Almersjé, Kerstin Hagnevik)

(BILD)

Bild 8. NYC EMS utbildningscentrum i Fort Trotten.
Figure 8. Fort Trotten Training Center
(Olle Almersjé)
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Foreword

There was an explosion at the World Trade Center in New York February 26,
1993. Six persons were killed and more than one thousand were injured. Asso-
ciate Professor Olle Almersjo, Department of Surgery, Ostra Hospital, Gothen-
burg and Associate Professor Kerstin Hiagnevik, Department of Anaestesiology
and Intensive Care, Karolinska Hospital, Stockholm were sent to New York by
KAMEDO to investigate the accident. They visited the hospitals that were in-
volved in taking care of victims, the New York City Emergency Medical Servi-
ces Dispatch Center and the training center, Fort Trotten. Professor John Kral,
Department of Surgery, King 's County Hospital Center was kind to arrange for
appontments with the representatives from the hospitals and the other agencies.
This help from Professor Kral is most appreciated and facilitated the informa-
tion collection for this report.

The report is written originally in English together with Dr Richard Westfal,
Emergency Department, St Vincent's Hospital, New York.

Authors: Kerstin Hégnevik, M.D. Ph.D.
Department of Anaesthesia and Intensive Care Karolinska
Hospital, Stockholm, Sweden

Olle Almersjéo M.D. Ph.D.
Department of Surgery
Ostra Hospital, Gothenburg, Sweden

Richard Westfal M.D.
Emergency Department
St Vincent's Hospital, New York, USA

Editor: Per Kulting M.D.
Swedish Poisons Information Centre, Stockholm and
KAMEDO, Swedish National Board of Health and Welfare,
Stockholm, Sweden

The following persons have kindly shared their experiences of the bomb explo-
sion at the World Trade Center.

Dr Chris Freyberg, Emergency Department, New York Down Town Hospital

("Beekman").

Dr Robert Hessler, Emergency Department, Bellevue Hospital
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Dr Stephan Lynne, Emergency Department, Roosevelt/St Luke Hospital Dr Ri-
chard Weissman, New York Poison Control Center

Dep Chief EMT-P Steven Kuhr. New York City Emegency Medical Services

D/C Paul M Maniscalco, New York City Emergency Medical Services. On
scene commander

Cover picture: World Trade Center, Manhattan, New York. (Pressens Bild AB)
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Summary

On Friday, February 26, 1993 at 12.18 p.m. the World Trade Center (WTC)
complex in New York was rocked by an explosion which killed six people and
injured more than thousand.

The detonation and subsequent fires were caused by the explosion of at least
1,000 1b. (454 kg) of explosive material and ripped open a hole 60x100 feet
(20x35 m) in diameter and three storfes deep. Most of the normal lighting and
other electrical circuits were interrupted. The cooling water system was dama-
ged and the emergency generators could not be cooled efficiently and became
overheated after 20 minutes and shut down automatically.

The explosion produced copious amounts of thick black smoke that spread by
a strong draft from the ground floor to the roof ("the stack effect"). The greasy
black smoke significantly influenced the already difficult mass evacuation.

The loss of the Operations Control Center (OCC) on level B 1 was one of the
most significant events in the incident period. The emergency response of the
complex was based on the premise that trained OCC operators would be able to
receive information from areas involved in an emergency and provide response
instructions to trained people throughout the complex.

The New York City Fire Department (NYCFD) received the first alarm at
12.18 p.m. from a telephone box just outside the WTC and dispatched a normal
assignment from a station across the street. The response subsequently escala-
ted to become the largest commitment ever of the NYCFD, the New York Poli-
ce Department (NYPD) and the New York City Emergency Medical Services
(NYC EMS). More than 700 fire- fighters, 300 EMS personnel and 300 poli-
cemen were engaged.

The rescue work was complicated by several factors such as the weather con-
ditions, the smoke, and the loss of electrical power. People were stuck in shaft
areas which had no doors. To locate and search all elevators in the complex
proved to be an extremely difficult and timeconsuming operation.

The New York Police Department (NYPD) was responsible for conducting
the traffic and the Port Authority Police was responsible for the evacuation of
the WTC buildings. After nine hours when it was clear that the explosion was
an act of terror, the FBI took charge. The other police organizations active du-
ring this incident were the Transit Police working in the subway and the High-
way Police in charge of the highways in the city. It is evident that the overw-
helming task at the WTC caused problems with the co-ordination and command
of these forces in the beginning of the rescue work. There were also problems
with registration and information. However, it has to be accepted that it is im-
possible for the police to arrange for tracing all people in public buildings in a
disaster of this magnitude.
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New York City Emergency Medical Services (NYC EMS) are responsible
for the co-ordination of prehospital emergency care, transportation services and
resources for the city in case of medical emergencies. They are also responsible
for the education and training of Emergency Medical Technicians (EMT's) and
Paramedics.

Maximal activation was instituted very early and a request for Mutual Aid
Response was issued. It took around one and a half hours to set up on site ope-
rations and two to three hours to get the support systems going.

The Emergency Medical Action Plan (EMAP) which was followed has been
developed to provide for efficient utilisation and employment of all resources to
manage a medical emergency. (There is a strong and visible command structu-
re. The key determinant is a manageable "span of control". Delegation of tasks
and authority is essential. It is imperative to know who is in charge of what be-
fore a crisis occur.)

In all 1,017 patients were registered for seeking medical attention. Approxi-
mately 400 of these had mild injuries or transient respiratory problems and
could be managed at the EMS treatment areas. About 500 persons were trans-
ported to nearby hospitals. Another 100 visited hospitals outside Manhattan.
Six persons were killed by the blast and projectiles from material flying around.
The majority of people were exposed to and inhaled smoke and dust but remar-
kably there were no fatalities despite the severe exposure to smoke and the
lengthy evacuation time. The explanation for this was the limited amount of
combustibles which were ignited and the significant dilution of the products of
combustion. The treatment on site consisted mainly of administration of oxygen
and orciprenalin (a bronchodilator) inhalation.

The patients were distributed between four major hospitals in Manhattan: St.
Vincent's Hospital, New York Down Town (Beekman) Hospital, Bellevue Hos-
pital and Roosevelt — St Luke's Hospital. They received 184, 164, 98 and 40
patients, respectively. 76 patients were admitted due to major mechanical inju-
ries or more pronounced breathing difficulties.

All hospitals involved, except for Roosevelt — St Luke's Hospital, activated
their disaster plans. The triage was performed at the emergency department en-
trance door by a doctor and a nurse. Apart from physical examination pulse ox-
ymetry was used in all patients. Venous carboxy hemoglobin measurements and
chest X-rays were done as needed. The trauma patients were treated according
to their injuries. The treatment for the less serious smoke inhalations were oxy-
gen, cough medicines and bronchodilators. No corticosteroids were given.
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Experience and conclusions

Experience

High-rise buildings, like the WTC building in New York, is not only a feature
of large cities, but also of smaller cities and towns, which cannot always rely on
all the resources and preparedness of a large city.

The loss of the Operations Control Center (OCC) was one of the most signi-
ficant events in the incident period. The complex's emergency response proce-
dures were based on the premise that trained OCC operators would be able to
receive information from areas involved in an emergency and provide response
instructions to trained people throughout the complex.

Blocking of emergency exits is not an unusual phenomenon in many public
facilities, such as restaurants and discotheques. This has many times caused pe-
ople to be trapped and killed by fire and smoke

In major incidents with many different organizations involved, there is al-
ways a problem of co-ordination.

In all hospitals there was some kind of communication problems. Especially
the paging system and regular telephone lines were failing. However, by using
cellular telephones much of these problems were solved.

Oxygen stores were depleted in several hospitals and new supplies had to be
ordered and delivered.

The great amount of telephone calls to the hospitals from worried relatives
became a significant problem.

Initially there were too many staff offering their help. Many staff members
appeared at the hospitals when they heard about the accident on the radio and
TV.

Post traumatic stress counselling programs were lacking, but should have
been very useful.

Close co-operation with the mass media proved to very useful.

Much information to the hospitals about the situation at the accident site was
given on the local TV and radio programs, something that proved to be very
useful information for the hospitals.

Conclusions

Disaster plans for combating lires etc in high-rise building must be at hand
wherever such buildings exist, and regular rescue drills must be performed.

The importance of rescue drills in darkness and in dense smoke cannot be
overemphasized. Fluorescent emergency lines, such as in aeroplaner, and flash
lights facilitate evacuation in darkness (and heavy smoke).
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In major events involving a great number of people and organizations, secto-
rization of the rescue work facilitates the possibility to manage and control the
rescue work, provided co-ordination of the sectorized work is managed satisfac-
tory.

The use of cellular telephones might be very useful when the regular te-
lephone system breaks down due to overloading.

Special telephone lines for relatives should be opened and manned as soon as
possible.

Huge amounts of oxygen may be needed and sufficient supplies must be at
hand (or easy to get delivered without time delay).

There should be a system (e.g. special telephone lines) for hospital personnel
to get in contact with the hospital(s) in case of a major accident asking if they
are needed, thus avoiding too many staff turning up at the hospital in the early
phase of a major incident.

Radio communication network should be established at an early stage, prefe-
rably by an outside supplier.

Post traumatic stress counselling programs should be included in all hospital
disalter programs.

The hospital staff should follow the radio and TV broadcasting - a quick and
efficient way of following the situation at the accident site.

Only well trained medical personnel with experience of or drilled for "outsi-
de" hospital care should be sent to the accident site.
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World Trade Center

The World Trade Center (WTC) complex which opened December 1970, inc-
ludes seven high rise buildings, a shopping mall and several levels of under-
ground parking. It has an average daily population of 150,000 including an es-
timated 60,000 people working in the WTC. The complex also serves as a
commuter rail station, a connecting point for thousands of commuters into and
out of the city. (Figure 1, p. 41.)

The twin towers are the world's second tallest buildings 110 floors 1,350 feet
(411 meters) high. Each of the towers has 99 elevators and three enclosed sta-
irways located in the core area of the tenant floors. On top of Tower 1 is a 360
feet television mast from which the television stations in the Metropolitan area
broadcast. Tower 2 contains an exchange for the New York Telephone System.
This exchange services the telecommunication systems for air traffic control at
New York City's Metropolitan's three major air ports (Kennedy, La Guardia and
Newark).

Below the concourse there are six basement levels BI-B6. The police and fire
command center for most of the complex is located on the B 1 level. B2-B6
contains public and private parking, maintenance shops, utility areas, B5 and
B6 also serves as a major terminal for the Port Authority Trans-Hudson
(PATH) trains.

Comment

This type of buildings (high-risel etc.) are not only a feature of large cities but
also occur in smaller towns which cannot rely on all the resources of large cities
prepared for major incidents.
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The explosion

On Friday, February 26 1993 the WTC complex in New York was rocked by an
explosion that killed six people and injured more than one thousand. The bomb
exploded on plane B2 and ripped open a hole 60x100 feet (ca 18x30 m) in dia-
meter and three storfes deep. The detonation and subsequent fires were caused
by the explosion of at least 1,000 lbs (454 kg) of explosive materials stored in a
van that was parked in an area adjacent to Tower 1 and under the Vista Hotel.
The floor slabs for two basement levels collapsed onto vital electrical commu-
nications and domestic water systems for the complex. (Figure 2, p. 42.)

The explosion interrupted most of the normal lighting and other electrical
circuits in the complex and disabled many of the fire protection systems inclu-
ding the fire alarm communication system for the two towers and other areas.

On the B6 level of the complex six emergency generators were located. The-
se diesel engine drivers are water cooled. Water tapped from the building's do-
mestic water supply is circulated. The cooling water system was damaged du-
ring the explosion and it could not cool the engines efficiently. The emergency
generators ran for about 20 minutes before they became overheated and the die-
sel engines automatically shut down leaving tens of thousands of frightened pe-
ople trapped in coal-dark smoke-filled elevators, officer and stairwells. Because
the communication systems were incapacitated, the occupants had no way to
obtain emergency instructions and many of them embarked on a prolonged
escape on their own.

All doors, which provide access to the stairways, allow egress at all times.
However, many doors were locked to prevent occupants in the stairways from
re-entering most floors. With few exceptions, unlocked re-entry doors were
provided at four-floor intervals or less.

On the B 1 level, an Operations Control Center (OCC) staffed 24 hours a day
was located. The OCC monitors all of the fire protection systems for Towers 1
and 2, buildings 4 and 5, the Concourse and all the sub levels. The explosion
damaged the critical conductors connecting the OCC with the voice communi-
cation, public address and fire detection systems and as a result these systems
could not be used at any point in the incident. In addition to inoperative sy-
stems, OCC operators were forced out of the center by extreme smoke condi-
tions.

Comment

The loss of the Operations Control Center (OCC) was one of the most signifi-
cant events in the incident period. The complex's emergency response procedu-
res were based on the premise that trained OCC operators would be able to re-
ceive information from areas involved in an emergency and provide response
instructions to trained people throughout the complex.
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Blocking of emergency exits is not an unusual phenomenon in many public
facilities, such as restaurants and discotheques. This has caused people to be
trapped and killed by fire and smoke (3-6).

Smoke movement

The detonation of the explosive material produced copious amounts of superhe-
ated thick black smoke and the force of the detonation propelled the smoke into
areas weil away from the explosion area. The speed with which the smoke mo-
ved throughout the building can be better understood by a report from a Port
Authority engineer who was on the 44th floor of Tower 1 when the explosion
occurred. He reported that smoke reached his location about one minute after
the explosion and that visibility in his area was quickly reduced. Even with the
aid of a flashlight, he could only see up to one foot away.

As the smoke travelled away from the fire, another natural force - referred to
as the stack effect - became the primary force that influenced the movement of
smoke. The stack effect in a tall building is characterized by a strong draft from
the ground floor to the roof. This contributed to vertical smoke movement in
the complex. The greasy black smoke significantly influenced the mass evacua-
tion.

The smoke exposed tens of thousands of people to potentially lifethreatening
conditions. It was not possible to establish specific information about toxic ga-
ses. But none of the deaths at the WTC were attributed to the effect of smoke,
despite the occupants prolonged exposure and the lengthy evacuation time. This
was due primarily to the limited amount of combustibles initially ignited and
also due to the collapse of the sub level floors, which limited the fire spread to
adjacent materials. The products of combustion were significantly diluted as
they moved through the massive building complex.

Even though the smoke was diluted, it obscured egress paths and caused se-
vere respiratory irritation. More importantly, the smoke appears to have frigh-
tened the evacuating occupants and may have added to their confusion.

Reportedly, a few occupants followed the instruction of news broadcasters
who advised people still in the building to break the windows. The breakage of
windows had an impact on the fire ground operations. Falling debris struck and
injured some survivors who were exiting the building on the ground level. It
created additional hazards for emergency personnel who were working in the
close proximity to the exterior of the building.

Comment

The major problem with the smoke was not its toxic effects but the consequen-
ces of decreased visibility. This stresses the importance of drills in darkness and
the value of fluorescent emergency lines and flash lights etc.
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Fire fighting and evacuation

The New York City Fire Department (NYCFD) received an alarm from a te-
lephone box just outside WTC at 12.18 p. m. and dispatched a normal assign-
ment from a station just across the street from the complex. The assignment
subsequently escalated anda total of 16 alarms were sounded. The response
escalated to become the largest commitment ever of New York City Fire De-
partment (NYCFD), NY Police Department and New York City Emergency
Medical Services (NYCEMS). More than 700 fire- fighters (corresponding to
approximately 45 % of the NYCFD on duty personnel and equipment), more
than 300 EMS (Emergency Medical Services) personnel were engaged and
more than 300 policemen took part in controlling traffic.

At 1.48 p.m. the fires in the ground floors were under control. The Vista Ho-
tel that appeared to be in the most immediate danger was evacuated primarily.
The occupants were able to get out in 10-15 minutes. The fire-fighters comple-
ted their search in around one bour. After the Vista Hotel, Tower 1 became top
priority. On the 43rd floor in Tower 1 (a Port Authority Cafeteria) a staging
area for equipment and a medical triage area was established.

Many of the occupants trapped in the elevators were stopped in shaft areas,
which had no doors. To locate and search all elevators in the complex proved to
be an extremely difficult and time consuming operation.

Since the elevators were not operational, fire-fighters had to climb the stair-
ways in order to reach the areas which they were to search. A few fire- fighters
climbed the stairways all the way up to the top of the 110 storey tower, which
took over two hours to complete. Others were brought to the roofs of the towers
by helicopters and searched from the top down. The search for and evacuation
of all occupants of both towers was completed by 11.30 p.m. (Figure 3, p. 42.)

The rescue work was complicated by several factors. There was a possibility
that there were more bombs, the buildings were dark and filled with smoke and
outside snow was falling. The wind was about 10 mph (4.5 m/s). The high tem-
perature that day was 29°F (-1.5°C) and dropped to a low of 21 °F (-6°C). The
first of the five dead bodies to be removed that day was recovered approximate-
ly two hours after the explosion. The sixth and last dead body was recovered 16
days after the explosion.

Restoration of electrical power was a high priority objective. Consolidated
Edison Company was given permission to start restoring power to the complex
at approximately 6.00 p.m.
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The Command and Control Center
(CCC) of the New York Police
Department (NYPD)

The Command Control Center (CCC) of the New York Police Department
(NYPD) and other independent police organizations and co-operating agencies
was immediately activated and kept open for a week. There was no problem to
establish a field command with the NYPD special vehicles which are available
all the time. (The CCC also had to coordinate an evacuation of the Empire State
Building that had a bomb threat the same afternoon as the incident in the
WCT!)

The NYPD was responsible for conducting the traffic (approximately 300 po-
licemen took part) and the Port Authority Police was responsible for the eva-
cuation of the WTC buildings. When the fire-fighting was finished the fire-men
assisted the police with search and evacuation. The special Emergency Service
Units (ESU) also took part in the rescue work. The members of the ESU are
apart from being policemen also trained as paramedics, fire fighters, smoke and
water divers, hazmat fighters etc.

After nine hours, it was clear that the explosion was an act of terror, the FBI
took charge. The other police organizations active during this incident were the
Transit Police working in the subways and the Highway Police in charge of the
highways in the City. It is evident that there were problems with the co-
ordination and command of these forces in the beginning of the rescue work at
the WTC.

There were problems for the police with registration and information. It took
long time to close the area. Fourteen blocks had to be roped off. It did not work
properly until after five days. To issue all the ID-cards to the hundreds of peop-
le participating in the technical investigation took a long time. The total number
of policemen participating has not been possible to estimate.

Comment

The NYPD is the largest of the police organizations with 27,000 policemen
employed. The Central Command is located on Manhattan. The Department
consists of five boroughs: Manhattan, Queens, Bronx, Brook-

lyn and Long Island. Each borough is then divided into precincts which on
Manhattan are small areawise but very weil staffed because of the population
density. The task is to keep law and order and take legal measures against cri-
me.

There are several other organizations with the same jurisdiction within the
same geographical area such as: the Federal Bureau of Investigation (FBI) with
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thousands of agents within the City. Its jurisdiction covers the whole country
and it takes action against federal crimes; the Alcohol, Tobacco and Firearms
Bureau, is involved in crimes where explosives have been used, the Port Autho-
rity Police are supervising bridges, tunnels and airports with authority in several
stater and function as an interstate organization; the Transit Police are working
in the subways; the Housing Police are supervising law and order in the living
quarters of the City; the Highway Police are in charge of the highways in the
City; the Immigration Service is in control of immigration; the Drug Enforce-
ment Agency (DEA) is fighting drug-related crimes, and the Secret Service.

All these organizations work in New York City and are totally independent
of the New York Police Department.

The type of policemen working both as policemen, paramedics and "rescue
workers" (members of the Emergency Service Units) does not exist in Sweden,
but would probably be of great value (2).

It is evident that the overwhelming task at the WTC caused problems with
the co-ordination and command of all forces in the beginning of the rescue
work.

It has to be accepted that it is impossible for the police to arrange for tracing
all of the people in public buildings in a disalter of this magnitude.
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Response of the Emergency
Medical Services

New York City Emergency Medical Services Dispatch Center instituted maxi-
mal activation (Disaster plan Code C) very early and a request for Mutual Aid
Response was issued. Resources and manpower from other boroughs, alto-
gether 250 Emergency Medical Technicians (EMT's) and Paramedics worked
on site under the control of about 60 supervisors. 174 ambulances of which 125
were mutual aid (Bronx, Brooklyn, Queens, New Jersey) were in action. (Figu-
re 4, p. 43.)

It took around one hour and a half to set up on site operations and two to
three hours to get the support systems going. The operation had to be divided in
sectors (ops = operations) each with a sector officer in charge, for example To-
wer 1 ops (with a subsector in the Cafeteria on the 43rd floor), Tower 2 ops,
and Vista Hotel ops. Each sector had its own multiple triage, treatment and
transport areas. No doctors or nurses were included in the EMS on site.

More than 400 people were treated at the WTC and could thereafter manage
on their own. About 500 persons were transported to nearby hospitals for
further treatment. Another 100 visited other hospitals outside Manhattan.

Some medical evacuations (Medevac) operations were carried out, but the
helicopters had problems because of the weather. Some tourists were evacuated
and about 40 policemen were dropped on the roof of Tower 1. The policemen
brought oxygen-tanks and began rescue work from the top and down. The heli-
copters used were BELL 412, Sikorsky and Aluette. Many people were rescued
via skylift. (Figure 5, p. 43.)

Other resources that were requested, but not used, were two Major Emergen-
cy Response Vehicles (MERV's), fully equipped "mini" intensive care units,
each manned with a senior resident and a nurse, and one Decontamination Ve-
hicle.

The New York Poison Control Center received around 100 extra telephone
calls. Some of the calls were from inside the towers. The first call came betwe-
en 3.00 and 3.30 p.m.

Comment

To give everyone a manageable span of control, sectorization of the rescue
work was considered as absolutely necessary.
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Type of injury
and emergency treatment

All in all 1,017 patients were registered for seeking medical attention. Approx-
imately 400 of these had mild injuries or transient respiratory problems and
they could be managed at the EMS treatment areas.

Six persons being close to the explosion were killed by the blast and projecti-
les from material flying around. Approximately ten persons were severely inju-
red in the same way and approximately another ten sustained mild injuries. A
great number of persons sustained injuries by falling in their efforts to escape in
the dark, crowded stairs. The majority of people were exposed to and inhaled
smoke, soot and dust. Central chest pain appeared in patients with pre-existing
cardiac disease and many asthmatics had severe breathing difficulties.

Many of the injured occupants suffered from smoke inhalation but remarkab-
ly there were no fatalities despite the severe exposure to smoke and the lengthy
evacuation time. This occurred primarily because there was a limited amount of
combustibles which were ignited and there was significant dilution of the pro-
ducts of combustion.

The treatment on site consisted mainly of the administration of oxygen and
orciprenalin (Alupent) inhalation.
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The hospitals

Approximately 200 patients went by themselves to one of the 65 New York
hospitals and treatment facilities. The remaining 500 patients were distributed
between four major hospitals in Manhattan: St. Vincent's Hospital, New York
Down Town (Beekman) Hospital, Bellevue Hospital, and Roosevelt — St Luke's
Hospital. (Figure 6, p. 44.) They received 168, 164, 98 and 40 patients respecti-
vely. 63 patients were admitted due to major mechanical injuries or more pro-
nounced breathing difficulties. Those with most critical injuries were brought to
the hospitals with Level I Trauma Centers (St Vincent's, Bellevue and Roose-
velt).

All hospitals except for Roosevelt activated their disaster plans which means
among other things that "regular emergency patients" were transferred to desig-
nated areas such as cafeterias and auditoriums.

The patients with respiratory problems had signs of bronchoconstriction with
plenty of black expectorate. On site, during transport and in the hospital, oxy-
gen was administered. Extra supplies of oxygen had to be ordered from the ma-
nufacturers in some cases. Bronchodilating agents were given where appropria-
te. Corticosteroids were not given to anyone. Most patients recovered within 72
hours. Patients with a history of asthma, elderly people and those that for many
hours climbed down many stairs had the worst symptoms.

New York Down Town (Beekman) Hospital

Beekman Hospital is situated closest to the WTC, only a couple of minutes
away by taxi. Beekman is a Level II Trauma Center, so by EMS protocols sho-
uld not get the trauma codes. As required by the Joint Commission of Accredi-
tation of Hospital Organizations (JCAHO) the hospital has a disaster plan and
disaster drills twice a year. The drills usually features a fire in the WTC.

The Hospital was alerted to the incident "by chatter on the 911 (emergency)
radio about a structural collapse in the WTC" at 12.20 p.m. Three patients from
the WTC arrived in the Emergency Department (ED) by taxi and at 2.20 p.m.
informing that 90-100 victims had been seen.

The ED was cleared of stable and admitted patients. The cafeteria was con-
verted to a 30 bed emergency unit adjacent to the ED. One attending physician
and a nurse triaged the patients by physical examination and pulse oxymetry as
they flowed in. Venous carboxy hemoglobin measurements and chest X-rays
were done as needed. Pulse oxymeters and oxygen tanks were brought to every
other bedside. Extra oxygen canisters were delivered from other hospitals.

All together 184 persons were seen at the ED. Twenty patients were admitted
to the hospital. Three cases were taken to the Operating Room (OR). Ten pati-
ents suffered from more serious smoke inhalation, four had minor and some
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major lacerations, three were pregnant women and three were asthmatics. The
others were treated for less serious smoke inhalation. The treatment given was
oxygen, cough medicines and bronchodilators. No corticosteroids were given.

Beekman was the only hospital where the patients were followed up after-
wards. During the weeks after the explosion, a nurse telephoned the patients. It
was evident that many psychological problems existed and she had to arrange
contact with psychologists and psychiatrists.

Comment

Everyone was quite satisfied with how everything worked out. There were
some problems with communication, especially the paging system, but cellular
telephones worked and so did the ordinary telephones. Post stress reactions
were present in many patients necessitating psychiatric and psychologist inter-
ventions.

St Vincent's Hospital

St Vincent's Hospital is a Level I Trauma Center and is located about 89 minu-
tes away from WTC by car. (Figure 7, p. 45.)

The trauma center received the first notification of the explosion at the WTC
at 12.19 p.m. ("The supervisor heard something on the radio".) Like all the
other hospitals, St Vincent's has a disaster plan and performs disaster drills, as
required by the JCAHO and at 1.03 p.m. the disaster plan was implemented.

The first patient arrived at 12.44 and during the next 12 hours St Vincent's
treated a total of 168 patients. The emergency triage took place at the emergen-
cy department (ED) entry and consisted of a physical examination and pulse
oxymetry. Carbon monoxide hemoglobin analyses and chest X-rays were taken
if deemed necessary. If oxygen saturation was above 95 %, the patient had no
coexisting disease and the physical examination was OK, the patient was kept
for observation for some hours and then discharged.

Of the 168 patients treated at St Vincent's 128 were suffering from varying
degrees of smoke inhalation, fatigue, anxiety and minor abrasions. They were
treated and then discharged. (Among them there were two paramedics from St
Vincent's stationed at the WTC.) Of the remaining 40 patients, one was DOA
(dead on arrival) secondary to multiple trauma with flail chest and crush injuri-
es. 31 had smoke inhalation related problems: Minor carbon monoxide poiso-
ning (9), isolated smoke inhalation (9), decompensated COPD (chronic obstruc-
tive pulmonary disease)/asthma (5), chest pain/angina (4), carbon deposits in
the airways (2), thermal airway injury (1), and status post heart transplantation

(1).

Seven patients had traumatic injuries.

(1) Multiple trauma with right pneumothorax, transverse process fractures
of L2-L5 and spinous process fractures of L3, L5, Si, S2.

(2) Femoral artery laceration and hypovolemic chock.

(3) Flank hematoma.
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(4) Head trauma.

(5) Lumbar spine injury with sciatica.
(6) Left pelvic fracture.

(7) Right tibia-fibula fractures

And finally one obstetric patient had eclamptic seizures. She arrived at 6.30
p.m. after sustaining three seizures, treated with diazepam by the paramedics.
She went for a caesarean section and both she and the baby were weil after-
wards.

Problems

e The stores of oxygen were nearly depleted and new supplies had to be deli-
vered.

e Telephone calls from worried relatives became a problem. The list of the
severely injured was checked and they were then told if their relative was on
the list or not. Other information about people involved in the incident was
impossible to give mainly due to tracing difficulties.

e Too many staff wanted to help. People even had to be asked to leave the ED
because it became too crowded.

e A complicating matter was that St Vincent's Hospital had a bombthreat
6.00-6.30 p.m. It did, however, not cause major problems.

Hospital evaluation

The disaster plan served extremely weil all in all. The following are some areas

which are being further looked into to strengthen.

1. Department of Education. Each of the 28 departments must clearly unders-
tand its concise role in the disaster plan.

2. Secondary Treatment Units should be clearly delineated in the disaster plan,
in order of utilization in the plan.

3. Radio Communication network should become a part of the disaster plan.
An agreement/contract with an outside supplier should be established.

4. Radiology Department. An Attending Radiologist assigned to interpret X-
rays physically in the ED should be established. It was invaluable during the
WTC disaster.

5. Post-traumatic Stress Counselling Program need to be included in the disas-
ter plan.

Comment

Approximately one month prior to the WTC disaster St Vincent's had had a dis-
aster drill "and there is no question that the response to the WTC disaster was
tremendously enhanced by this drill".
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Bellevue Hospital

Bellevue Hospital has an existing disaster plan according to the law like all the
other hospitals. It is a Level I Trauma Center and it is located approximately
10-15 minutes away from the WTC. It received its first patient at 2.30 p.m. Al-
together 98 patients aged between 25 and 50 years were treated and around 4.00
p-m. the ED was quite overwhelmed. No trauma patients arrived. Fourteen pati-
ents were admitted all with preexisting diseases like asthma and cardiac pro-
blems. All of them were discharged within three days.

A Control Center was established to handle "the traffic" and to coordinate re-
latives.

One physician, one nurse and one administrator were in charge of the ED.
The triage consisted of physical examination and pulse oxymetry (also used for
monitoring). If deemed necessary chest X-ray and carbon monoxide hemoglo-
bin were taken. No changes were seen on the emergency X-ray and no signifi-
cant amount of COHDb was registered. The symptoms were coughing and whee-
zing. The sputa were charcoal col-

oured. The treatment consisted of oxygen, cough medicine and if needed
bronchodilators.

Bellevue sent two Major Emergency Response Vehicles (MERV's) to the ac-
cident site. They are equipped with various medications and supplies and staf-
fed with one senior resident and one nurse.

The Public Information Department handled mass media without any pro-
blems. There is a weil established co-operation and personal knowledge betwe-
en hospital people and reporters. Besides most of the information from the inci-
dent came from the TV news, which gave a reliable picture of the amount of
patients and their condition.

Problems

The only significant problem that occurred was a failure of the telephone sy-
stem. Cellular telephones were useful.

Roosevelt — St Luke's Hospital

Roosevelt — St Luke's Hospital is a Level I Trauma Center and has two disaster
drills every year; one prepared and one unprepared. In addition there is also an
inhospital disaster drill each year. The hospital received its first patient at 2.00
p.m. and the last one at around 5.00 p.m. All in all 40 patients arrived and two
were admitted, including one 6-week-old premature new-bom and one 60—70-
year-old male with acute myocardial infarction (AMI) and smoke inhalation.

No problems were experienced and it was much like a "normal" inflow of pa-
tients. The disaster plan was not activated. The movable walls in the emergency
room was most useful. COHb was analysed in around 10 patients, but few
blood-gases were taken.

Triage was done by one physician and one nurse at the ED entry. Most com-
mon symptoms were coughing and wheezing.
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Comment

A general impression from all hospitals was that interactions with the media
were uneventful. On the contrary, by following the TV news, the hospitals were
kept updated and informed. At many hospitals, the reporters were well known
and an established and well working cooperation was already existing.
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New York City Emergency
Medical Services (NYC EMS)

New York City Emergency Medical Services (NYC EMS) are responsible for
the co-ordination of prehospital emergency care and transportation services and
resources for the city in case of medical emergencies. They are also responsible
for the education and training of emergency medical technicians (EMT's) and
Paramedics. Education of EMT's and paramedics started in 1974. They work
under the license of a physician. The medical action both at minor and major
incidents depends on EMT's and Paramedics experienced with work in the fi-
eld. The EMT's have around 250 hours and Paramedics 1,300-1,500 hours of
training. Every third year there are mandatory refresher courses. 60 % of the
EMT's and Paramedics are city employed and 40 % hospital employed. Around
26 of the New York hospitals own their own ambulances, but they all belong to
the 911 (emergency) system. The ambulances are equipped either for Basic Life
Support (BLS) or Advanced Life Support (ALS). The Paramedics of NYC are
generally weil trained and work under the licence of a physician.

The Emergency Medical Action Plan (EMAP)

The Emergency Medical Action Plan (EMAP) has been developed to provide
for efficient utilization and employment of all NYC EMS resources to manage
a medical emergency. The EMAP is activated when there is a Multiple Casualty
Incident (MCI) defined as

e six or more patients
e five or less patients and unusual circumstances
e scope of any incident exceeds the capabilities of a two ambulance response.

Basis of the plan

Efficiency and effectiveness is maintained at maximum levels by having the
responding personnel function as closely as possible to their daily routine.
Overall responsibility for command is assumed by the first arriving EMS su-
pervisor. There isa strong and visible command structure and there are detailed
plans for every function. Special EMS safety officers are designated to control
the safety of the other EMS personnel.

The key determinant is a manageable "span of control". One person cannot
effectively direct and control more than five to six groups, units or individuals.
Delegation of tasks and authority is essential. It is imperative to know who is in
charge of what before a crisis occurs. Every possible situation is used for trai-
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ning the personnel in how to work in the most efficient way. The ordinary acti-
vity escalates according to the size of the incident.

The number of hospitals needed (not included Speciality Care Referral Cen-
tres) may be determined by using one hospital for every five to ten patients as a
guide. Hospitals are to be used sequentially.

There is a strong opinion that Emergency Medical Services personnel wor-
king at the accident site must be familiar with this type of work. Therefore doc-
tors and nurses are generally not sent out, but the specially trained personnel
(Paramedics, EMT!' s) are always involved in these situations.

The EMS Dispatch Center

The dispatch center handles 3,000-4,000 calls per day. All 911 (emergency)
calls involving medical problems are transferred here. The dispatch center also
includes a city-wide dispatch which covers all Multiple Casualty Incident
(MCI) and includes a Telemetry Dispatch. A Dispatch Tour Commander is sta-
tioned in the Center and functions as co-ordinator during MCI's. The Telemetry
should ideally be manned with senior Paramedics and a doctor who can advise
the EMT's and Paramedics. If there is no doctor on duty the Telemetry func-
tions as a liaison between the Paramedics and an in-hospital doctor.

Fort Trotten

The training center for NYC EMS is located at Fort Trotten. During the WTC
disaster, staff from here were recruited to assist. They referred to the Incident
Command System (ICS), to the escalation schedules and sectorization princip-
les and stressed that the implementation of the ICS on all MCI's makes everyo-
ne familiar with the system and makes it possible to maintain a good quality.

A Toy model city is used to train EMT's and Paramedics. (Figure 8, p. 45.)
Different methods of training have been tried and this city model had been
found to be a very good one. This can be made life-like, with special sound and
light effects. Beside this training, the EMS personnel also participate in yearly
disaster drills together with the NY Police and Fire Departments.

Comment

Regarding the rescue work at the WTC everyone was quite satisfied with the
NYC EMS response to this disaster. The problems had been mainly the com-
munication within the high-rises and the tracing of people. The introduction of
Bar Codes for the use of tracing victims and patients was discussed.
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Discussion

The size, organization and quality of New York City Emergency Medical Ser-
vices (NYC EMS) is evidently built up in a way to be able to renpond also to an
extraordinary situation like the one in the WTC complex. Terror actions like
this in big cities are increasing all over the world and to some extent replacing
regular wars. The experiences from New York are therefore of general interest.

This type of terror action affected so many people that it became a mass ca-
sualty situation. The great majority had only minor medical problems in this
special case and could be managed by the EMS-staff at the site. Thus overload
of the ambulance transport system and of the Emergency Rooms (ER) of the
hospitals was avoided. Evacuation of the ER facilities of "regular patients" to
other localities according to the disaster plans were anyhow necessary in some
of the hospitals.

The co-operation with the fire department and with the police was good and
the experience from continuous joint drills were of great importance for the
success of the total action. It was a general opinion that drills are of value in
spite of a large number of accidents in routine in New York City. The situation
was soon under control. An initially chaotic situation could not be avoided ho-
wever. This included spontaneous evacuation of patients to the nearest smaller
hospital.

There were great difficulties for NYC EMS to directly inform all hospitals in
the area about the medical situation. This was partly compensated for by the
continuous reports given by TV teams at the scene. An established co-operation
between emergency medical organisations and TV is a basis for valuable effect
of the mass media activity in connection with disasters.

Smoke inhalation during the prolonged evacuation caused intense symptoms
from the airways. The main medical experience from the WTC explosion was
that these symptoms soon disappeared during rest in fresh air and with oxygen
supply, bronchodilators and sometimes with cough medication only. There
were no need for corticosteroid administration nor for assisted ventilation or use
of ventilators. Oxygen administration was found being of great value why extra
supplies were necessary to the WTC treatment areas and to some of the hospi-
tals. Only patients with preexisting heart disease or respiratory (asthma, chronic
bronchitis) had serious signs and symptoms from the exposure of smoke in
combination with hard physical and mental stress.

There were no deaths directly related to smoke and dust exposure, probably
mainly because there were no significant concentrations of toxic components in
the smoke. There was a significant dilution of the combustion products and the-
re were very limited amount of combustibles which were ignited.
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Table I. Characteristics for Level I, Il and Il Trauma Centers

LEVELS LEVELS
HOSPITAL ORGANIZATION I il III HOSPITAL ORGANIZATION I il I
Trauma service E E E *Ophtalmic surgery E E D
*,
Surgery departments/division/ services/sections (each stall- Oral surgery E D
led by qualified specialists)
*Cardiothoracic surgery E D *Orthopedic surgery E E D
*General surgery E E E *Qtorhinolaryngologic surgery E E D
*Neurosurgery E E *Pediatric surgery E D
*QObstetrics-gynecologic surgery D D *Plastic and maxillofacial surgery E E D
*Ohtalnnic surgery E D *Thoracic surgery E E D
*Qral surgery - dental D D *Urologic surgery E E D
% ;
Orthopedic surgery E E Nonsurgical specialty availability in hospital 24 hours a day
*Qtorhinolaryngologic surgery E D *Emergency medicine E E E
*Pediatric surgery E D * Anesthesiology E** E+ E+
Plastic and maxillofacial surgery E D On-call and promptly available from inside or outside hospital
*Urologic surgery E D *Cardiology E E D
" ..
Emergency department/division/ service/section E E E Chest medicine E D
Availability of surgical specialties in hospital 24 hours a *Gastroenterology E D
day
*General surgery E E *Hematology E E D
Neurosurgery E E *Infectious diseases E D
On-call and promptly available from inside or outside hos- *Internal medicine E E E
pital
*Cardiac surgery D *Nephrology D E D
*General surgery E *Neuroradiology D
*Neurologis surgery D *Pathology E E D
*Microsurgery capabilities E D *Pediatrics E E D
*Gynecologic surgery E D *Psychiatry E D
*Hand surgery E D *Radiology E E D

*  Complete information on levels of categorization and their essential (E) or desirable (D) characteristics is provided in Committee
on Trauma of the American College of Surgeons: Hospital and prehospital resources for optimal care of the injured patient. Bull

Am Coll Surg 1986;71:4.

** Anesthesiology services for Level I trauma centers may be fulfilled by residents capable of assessing and promptly treating

emergency conditions, provided the attending stall on call is advised and can be available promptly.

+ Anesthesiology services for Level Il and III trauma centers may be fulfilled by certifed registered nurse anesthetist(s) (CRNA)
capable of assessing and promptly treating emergency conditions, if the stall anesthesiologist is in the hospital at the time or
shortly alter the patient's arrival in the hospital.

(Source: Trauma Anesthesia and Intensive Care. Levon M. Capan, Sanford M. Miller, Herman Turndorf)
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Table 2. Trauma Center Criteria

Mechanism of injury

A e

Falls of 2 storfes (15 feet) or more.

Survivor of a motor vehicle accident in which there was a death of an occupant.
Patient struck by a vehicle moving faster than 20 milel per hour.

Patient ejected from a vehicle. Pediatric patients not secured in vehicle.

Severe deformity of the vehicle.

A vehicle rollover.

Physical findings

1.

2.
3.
4

N

0 %0 N o

Decreased capillary refill.
Pulse rate less than 50 or greater than 120 beats per minute.
Systolic blood pressure of 90 mm/Hg or less.

Respiratory rate less than 12 or greater than 28 breaths per minute with inadequate
volume.

Glascow Coma score of less than 13, or the presence of other significant CNS distur-
bance.

Revised Trauma Score of 11 or less, or a Pediatric Trauma Score of 8 or less.
All trauma to the head, neck, chest, abdomen, or pelvis.

Pelvic fracture, or 2 or more proximal long bone fractures.

Flail chest, pneumothorax, or pericardial tamponade.

10 Minor bums with associated hemorrhage or major trauma.

Extremis criteria

1.
2.

Traumatic cardiac arrest.
Obstructed or unmanageable airway.

Major trauma patients should be transported to a trauma center provided it is not more
than 20 minutes away.

Major trauma patients in extremis should be transported to the nearest 911 (emergency

number) receiving hospital.
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