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7:00 9:00 A.M.
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First Scientif ic Sessi-on
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Board of Directors Meeting

Breakfas t
Third Scientific Session
Fourth Scientific Session
Presidential Address Stephen W. Carveth, M.D. (wives incl.)
Western Trauma Association Busj-ness Meeting

28, 1990
Breakfas t
Fifth Scientific Session
NASTAR Race (families incl.)
Picnic and Picture
Panel Discussion
ttMedical Marriagestt by John and Debbj-e Moore
(Wives included)

Breakfas t
Sixth Scientific Session
Special Guest Presentation Bob Stuplich
ttArcheology on the Russian Turkey Bordertt
ttHoneymoon on Mount Ararattt
Reception/Cash Bar
Annual Banquet

NASTAR Awards
Introduction of New Ilembers

Band Dancing

Breakf as t i;'

Eighth Scientific Session
Ninth Scientific Session
Adj ournment
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Mond.ay thru Friday B : 00 9 : 00 A. M. Grand Caf e



WESTERN TRAUMA ASSOCIATION
TWENTTETH ANNUAL MEETTNG

CRESTED BUTTE, COLORADO

Monday, February 26 , 1'990

7:00 AM Welcome from President Stephen W. Carveth, MD

7:O5 Aryt Program introduction by Steven R. Shackford, MD

Time Title Presentor

Moderator: Steven R. Shackford, MD

7 z LO AM Early tracheostomy vs late Dr. I . Lesnik
tracheostomy in the multiply
injured patient

7z3O AIvI Continuous arterio-venous Dr. L. Gentilel-Io ,

rewarming
7:50 AM Predictors of mortality in Dr. A. Morris

geriatric trauma
B:20 AM Invasive candidosis in Dr. A. Murphy

severely injured adults {

8:40 AI{ Hypoxic events in the surgical Dr. F. Moore
intensive care unit A
rational- approach

Moderator: Peter V. Tea1, MD

4:00 PM Rigid nailing of the tibia- Dr. D. Sobba
Biomechanics of the nail
insertion site

4: L5 PM 'Ankle mortice stability in Dr. J. Sol-ari
Weber C ankl-e f ractures :

fndicati-ons for transmalleol-ar
f ixat i on

4 : 3 0 PM Resection of partial physeal Dr. R. Klassen
arrest

4:45 PM Improved outcome with early Dr. B. Latenser
fixation of unstabl-e pelvic
fractures

5: 00 PM Management of large soft tissue Dr. S. Hoekstra
defects followi-ng close range
shotgun inj ury

5 : l-5 PM Topic Review: Dr. c. Jurkovich
Soft tissue infections



Tuesday, February 27, I99O

Time Title

Moderator:

7 zOO AM

7:2O AM

7 :4O AM

B: OO AM

8z2O AM

Moderator:

4: O0 PM

4245 PM

5:00 PM

5:30 PM

J. Scott Mil1ikan, MD

Torn thoracic aorta: Evolution
of a repair technique
The management of flail chest
inj ury
B1unt carotid dissection: 4
year experience in a trauma
system
Conservative management of
infected post traumatic
hemothorax
Parasternal and transmediastinal
gunshot wounds: Grady Memorial
Hospital clinical_ study

John A. Morris, Jr., MD

Topic Review:
ARDS: Current update on
management
fncreased morbidity with
abnorma] pulmonary alburnin
flux in septic adult resp-
iratory distress syndrome
Bronchial bl_ood flow and eico-
sanoid bl-ockade
Presidential Address Stephen W.
(wives included)

Presentor

Dr. B. McCroskey

Dr. M. Freedland

Dr. J. Davis

Dr. A. Mansour

Dr. M. Stout

Dr. H. Sugrerman

Dr . H. Sugrerman

Dr. J. Stothert

Carveth, MD



Wednesday, February 28, L99A

Time Title

James Benjamin, MD

CL-C2 posterior arthrodesis
for odontoid nonunion
Use of xenon-enhanced computed
tomography as an indicator of
cl-inical outcome in neurologic
inj uries
Dynamic computeri zed tornography
of the occiput-atlas-axis complex
in trauma patients with odontoid
lateral mass asymmetry
Balloon catheter tamponade
in cardiovascular wound.s
Intracranial injury in mid-face
fractures

1- o : o OAM NASTAR Race ( f ami r ies included )

Moderator: Thomas F. phillips, MD

4 : 00 PM Panel Discussi_on:

Moderator:

7:OO AM

7:2O AM

7 :4O AM

8: OO AM

8:30 Al4

5:30 PM

Presentor

Dr. M Cabenel_a

Dr. T Johnson

Dr. W Iannacone

Dr. D Feliciano

Dr. K. Brandt

Dr, F. Phillips

Moore

Management of the mangled
extremity
t'Medical- Marriagest' by John and Debbie
(wives inctuded)



Time

Moderator:

7:OO AM

Thursday, March L, IggO

Tit 1e

Peter A. Mucha , Jy. , MD

The Morbi-dity and fj-nancial
impact of col-ostomy closure
in the trauma patilnt
Esophageal perforations
Duodenal trauma: A multicenter
review

Presentor

Dr. J. Hobaltah

Dr. C. Bailey
Dr. T. Cogbitl

7 :2O AM
7 :4O AM

8: 0O AM

8:2O AM

B:40 AM

4: OO PM

Nonoperative.management of Dr. M. Knudsonbl-unt liver in j uries : The needfor continued surveillance
Cornplicatj_ons in evaluating Dr. J. Davisabdominal trauma: Diagnostlc
peritoneal_ Iavage vs CT scan
Emergency center ultrasonoqraphy Dr. A. Kimurain the evaluation of hernop6rilo'"rrn,
A prospective study
Special guest presentation Bob StuplichfrArcheology on the Russian Turkey border,,rrHoneymoon on Mount Araratrf
(faniles included)



Friday, March 2, 1,g9O

Time Title

Moderator: Thomas H. Cogbil], MD

7:oo AM Restabrishment of dentar occlusion

fi+ : ixiS:.H::'3F' il.::3::i:i =i i"., i on7:20 AM Multipj_ece tire rim injuries7:40 AM The ef fect of alcohol rn isor_atedsplenic injury
B : 0o AM Firearms, arcortol,protective devicesand the public device for fundingtrauma care.

fmpact of the seat belt law ontraffic injuries in Hawaii

Will_iarn E. Olson, MD

Penetrating iIiac vascul_ar
inj uries
The asymptomatj_c patient withsuspected myocardial contusion:
fs hospital admission really
necessary?

8:30 AM

Moderator:

4:00 PM

4:1,5 pM

4:3O PM

4:45 pM

5:30 pM

5:45 pM

Presentor

Dr. G. Lanz i

Dr. A. Sussman
Dr. W Rappaport

Dr. R Mackersie

Dr. W. Limm

Dr R Richardson

Dr. M. Foil

Dr. N. Smeidra

Dr. S Shackford

Dr. R. Reed

Dr. J. Wudel

fs proximity an indication
for mandatory angiography inpenetrating extremity irj.rriesTopic Review:
Bl-ood and fluid resuscitation
Hypertonic sal-ine alters plasmacl-otting times and platelet
aggregation
Mass ive trans f us i_on : Outcomein L44 trauma patients



1990 II.E8TERN

Deadline: November 1-

EARLY

TRAttl.LA A8SOCIATION AB8TRACT FORI.!

1"989

TMCHEOSTOMY VS LATE TRACHEOSTOMY IN THE MULTIPLY
INJURED PATIENT

I. Lesnlk, M.D., W. Rappaport, M.D.
Universitv Medical Center

I. Lesnik Member Guest x Resident
Senior Sponsoring Members Dr. Jim Benjamin

TITTE:
(ALL CAPITALS )
Authors:
Institution:
Presenter:

Time:
Spec ia I

10 minutes
Audiovisual Requirements :

ABSTRACT

Multiply injured patients frequently require prolonged mechanical
respiratory support. Such support is not without its own morbidity
and mortality which is noted to frequently increase with length of
time requiring mechanical ventilation. It has been the clinical
impression at our institution that early tracheostomy results in
earlier weaning and decreased i-ncidence of nosocomial pneumonias as
compared to late tracheostomy. The purpose of our study was to
retrospectively j-nvestigate the ef f ect of early tracheostomy ( ET ) vs
late tracheostomy (LT) in trauma patients and the resultant effect on
the incidence of nosocomial pneumonias and weaning from mechanical
ventilation. From 1980 to 1989 , Li-I tracheostomj-es were perf ormed on
trauma patients. Five early deaths ( 4. 5% ) occurred in this population
leavi-ng 106 (95.5%) patients who were studied. Patients were divided
into two groups. Group I comprised 37 patients who underwent
tracheostomy 4 days after injury (ET) and Group II consisted of 69
patients who underwent tracheostomy four days after injury (LT) .

There was no difference between the two groups in age (range 15 to
86). Glasgow Coma Score (GCS) (range 3 to 15), Injury Severity Score
( fSS ) ( range 9 to 43 ) or the presence of thoracic injuries. The
decision whether to perform early tracheostomy was based on the trauma
surgeons preference. Six of 37 ( 19% ) in group I had evidence of
nosocomial pneumonia versus 4L of 69 ( 59e" ) in group II (p< 0. 00f ) .

Early weaning defined as ventilatory support
greater frequency in group I than group II ( p
total time of mechanical ventilation was 5.6 days ( range 2-L7 ) in
group I and 20.6 days (range 6-65) in group II (p
complications associated with tracheostomy occurred in 3 (2 .7 %')
patients. From the above findings we conclude that early tracheostomy
results in a reduction in hospital acquired pneumonias, weaning time
and total time of ventilatory support with little operative morbidity.
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TrTLE (ArL CAlrTrIJ): CONTINUOUS ARTERIO-ITEilOUS REIIARI{ING

Au clo rs
Iss et cu cloa
Prescscer
Sealor Sgocsorlag

UniverslEv of Hlaal School of llediclne
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AlsT&t6r
Hypocheraia ls an ooinous coopllcacion in crtclcally injured pacieacs. 'rJe

eveloped a nelr trethod of reverslng the patbophyslologic effecrs of hyPocheraia
lag a Eethod of extra-corporeal resa:mlng rhich does noc requlre heparia or

ulop assistance. Eypochero.la to 29.5C was Lnduced ln elghc anesthesized dogs, aad

d theru,istors placed is Che pulmonary artery, liver, bladder, esophagus' reccua,
scle, and skin. Four coutrol aulnals were re.raraed rith a f luid circulacing

blankec set at 4lC cpufigured as au abdooino-Ehoraci.c tlraP. Four experinescal
aoimals qrere re.laraed using a couuEer-current fluld ltalmer (Level I Fluid liar-aer)
shich uas oodifled by beodlug lc 90 degrees, thereby placing che heac eschange
eleoent 1n a horizoocal posiclou at bed heighc. Argerial aud venous feuoral li'ses
erere conaected to che igilos and outflow side of tbe heac exchanger, forei-ng aa *

A-V fiscula rhlch used arterial pressurp to drive blood continuously chrough the
iacerposed fluid lrarqer (CAVR). Bleedlng tine (BT), coaFrrlacion profile (PT'PII,
TT) , aad cardiac outpur (C0) rere Deasured duping rerani.ug to 35C. Teoperature
rose slgnlflcaatly faster rith CAVT, at all sltes (p-.007). Average clne co resat.sr
iag was 45 iliouCes rich CAVR vs. 4 hours aud 45 u.inutes rith exterual rewatmlng.
Hapcoglobia, platelec, fibrlnogeu aud fibrin spllt producc levels sere unaffected
by CAVR.

BT, PT, PTT,
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B.s

1.0 2.0 3.0 4.0
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These results represent the fastest reversal of hypothermia and associated
coagulopathy and cardiac depression yet reported. usi-ng methods not requiring
heparin or Pump assistance. The application of CAVR j-n post-traumatic and
environmentally j-nduced hypothermia warrants further investigatj-on.

20 30 40
minutes



1990 WESTERN TRAII}I.A AsBOCIATION ABSTRACT FORX

Deadl,ine: November L- 1989

TITU I pREDICTORS OF MORTALITY IN cERIA'rRrC. TRAIIT\4A
(ALL CAPITAI,S
Authors: ,Iotrn A. Morris, Jr., M.D ,D.Institution:
Presenter: Uoir" A'.f"f
senior sponsorinff 

-'i. rme : I0 minutes
Special Audiovisual Requirements :

AB BTRACT

Data on factors influencing mortality in geriatrj-c trauma are
sparse and contradictory. To develop a model for health policy
decisions we examined all trauma admissions aged 55 and older to
acute care hospitals in the state of California in the )zear 1983.
Logistic regression was used to define the relative importance of
the following factors: dg€, injury severity (determined using a
mapping from ICD-9 CM codes to AfS scores), presence of preexisting
conditions (PEC) , and anatomic region of maximal injury (RI Max) .

Results: The study group (N-69n480) had a mortality of 2.62 and
represented 34 .3e" of al1 trauma admissions (N=2 02 | 6 4f ) . The ntost
important predictor of mortality was injury severity, dlthough the
effect of severity on mortality was not linear. An ISS of 25 or
more was associated with a 50? mortatity independent of age, PECrs
or RI-MAX. In contrast, mortality for those with an ISS less than
25 was only 2eo . For these individuals , the inf luence of age , PEC ' s ,
and RI-MAX were significant risk factors over and above ISS " Patients
aged B0 and above had a fourfold increased risk of dying compared to
younger patients aged 55-64. Five PEC's contribute to mortality
( cirrhosis , congenital coagulopathy , chronic obstructive pulmon ary
disease, lschemic heart disease, and diabetes mellitus) . The
presence of a PEC doubted (P (,0.00f ) the relative odds of dying,
but the effect was significant only in mild and moderate severity
groups. RI Max (AIS
in relative odds of dying compared to low risk regions (chest, face,
spine , and Iower extremity) (P < 0 . 0 01) .

Conclusions : 1) I{e have modeled f actors impactittg mortality in
the geriatric trauma pooulation and identified patients at high risk
of dying from a traumatrc i-njury. 2) The effect of these risk
factors is not uniform accounting for the confusion in the literature.
3 ) In light of th-re rapidly growing elderly population, these f indings
have implications for health care policy r Tesource allocation , lt iage,
quality assurance, and reimbursement.



1990 WEETERN TRAUMA A8BOCTATION ABSTRACT FORU

Deadline: November f,_ 19g9

TTTLE:
(ALL cAprrAr,s) J+v
Authors:i"Jiititr"''
Presenter: Guest Res ident ...

Time:
-\ve 4sglr u xg Mgmbgfl Ale-anrtcr_Rnqcmurgy M fl1 n -: -.-t- ^ -Special Audiovis

i

ABSTRACT

this study was urxlertaken to deterrnine tlre inciderrce of invasive cardidainfections in trar-una patients, to identify comnpn factor:s in trar-una patieptsttlat developed i.rnvasive candidosis ard to assess nrcrbid.ity arxl nprtaiityassociated with cardida infecfions.
Thirty-three - ( -72) of 4818 trar-una patients developed inyasive card.idosisrequirirq fV antifi-rgal ttrer:aEg between Januarry LggT ard July 19g9. ftre averageage !{as 37 .7 years +17 -9. AII patients htere significantly trir-unatized: average

-Tj"w severity score of 26.! I tt.t; averagre transfi-rsioir of 1g r,rrits 13.0;blmd; average trospital stay 63.6 days (ranqe J,4-L4g) . kior to devef"pirrgcardidosis, all patierrts had oocunentea nacrcriar infecti"toi zr prer,unciria, 13bacteronia, 11 r^lourdr/peritoneal | 7 lTyr., 9 velrcus catheter, 3 sinp.sitis. .Theseinfections h/ere generarly porymrcrrobial treated with mriipie oroaa specb,..nnarrtibiotics (an avmge of-S.a antibiotics tor L7.2 days. ) T\uerrty-eight. (85?)of 33 patients received errter:a} feedirqs for an averagre of 11 dayA (ti.5)'priorto devetopirg carxtidosis and 24 (7?r"l i*:ivd Nc/orai Nystatin ior an averaqeof 7..6 dalns (t.9) prior to.developing cardidosis. canai-aosis was aiagnosed by apositive candida antigen,tig (>i:ai in i.2 patierrts, positive titer f,ir*-sol*."ein rz, nnrltiple sourrces in 5 ard a sirgle roi,rce in;(b"i;t*tl. AII patientswith cardidosis were treated wittr intravenous Arprrotericin B. C\nrulative doseof AnFhotericin B was L57 .3 ng + 31.3rg given ovlr 10 days * 1. L. one patierrt
developed recurrent cand.idosis despite-ue/oral pnophyfa<is ald enteral ieedirgs.six patienrts(L8t) died due to s"p.iu ard;rnrltipie organ fai}:re. rn trre patierrtsthat dd, rsl. Q7IL.B), netlrod or aiagnosis oi 

"u.niao"is.-ano transfusions($=6r x'=30 u:nits t.37.9),anteedent inrections, enteral feedirgs (N-4, >e10 dap* 2.9) | ard nystatln ttreraEg (N:4, )F6 days) did rrot differ from that ofsrrrrrivors.
Cardidosis is an infrequent infection in severely injr:red patients.

Cardidosis was inrrariabfy pieceOeO by treabnerrt with irnrftlpfe broad spes;nnnantibiotics for a varj-ety of pofyrniciobial bacterial infeclions. 116/oralnletatin ard enteral feedings- did not preverrt cardidosis, G ""tr=t to widelybeliefs, Anpl.rotericin B threrapy was safe despit" futg cr-umlativedoses. Rectttrent cardidosis was ,:rrlrsr:at . Candida inf;rtior,= 6.A a hidlncrtality rate associated with multiple blood transfusions apd prolorgedhospitalization. cand.idosis represeirts a synptom of narked.Iy iirq,rair"d no"t
response brt is amenable to pronpt., aggressive treabnerrt.
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Dead I ine : November L-,_ 19 g 9

TTTLE: HYPOXIC EVENTS IN THE SURGICAL INTENSIVE CARE UNIT

Ii:l^:APrrAr,s ; R. n4'rronRrll,pnoecu
Authors:
Inst itution :
Presenter:

FA Moore. M.D.. JB Haenel. R.R.T.. tr.F. Moore* M Ir ,.CM hcrn^ty, M.D,

Senior Sponsoring Member:
Time: 10 minutes
SPeciaI Audiovis 2 SLIDE (DUAL) PROJECTORS

ABETRACT

To insure early identification and appropriate intervention, an oxygen monitoringprotocol with a diagnostic algorithnr"" L"t.iti"t"d in october I9g7. A three nonthauneillance audrt endlng March 19g9 prospectively documented r00 consecutive hypoxrcevents,in 5L of 24r (2rz) srcu patients. There wlre 34 (67'a) r"r"", 
"g""-r"nged from18 to 85 years (mean = 50 yrs)- Forty-slx eprsodes occurred durlng mechanical venti-latlon, 15 during weaning, while 3g were la nonintubated patlents. rdentification wasas follows:

Initial evaluation including hand ventllation, airway inspection, physical exan,ve{tilator check and revrew of receot interventrons identifled the p.ou"ui" cause iq 61events. urgent chest roentgenograms (cXR) weie obtar.ned in 46,3r'(672) vere diagnostlc.Of 12-electrocardiograns, three were abnomal and one revealed an acute uyocardial in-farction (AMr). The 12 patients wlth clinlcal suspicion of pulmonary embollsn hadnegative workups. l{ypoxla was caused by nechanlcal ventilation/artiii"i.i-"i*.y in 42,recent interventious in 21, ouset of a new pulmonary process 1n 19, progression ofunderlying dlsease rn 11 and renained unknown in seven. Two adverse outcones weredlrectly related to hypoxia: one anoxlc encephalopathy and one AMr, rn conclusronacute hypoxia ls a frequent potentiar norbid srcu event. Advances in continuoua oxygenmonitoring pemit early identification and thereby nay limit adverse outcomes, but shouldnot pronpt an expensive diagnostic workup. n thoiough bedside evaruation and a cxR willbe diagnostic in over ninety percent of hypoxic events,

Monitor

Pulse Oximerry (SpOZ)
Arterial Blood Gas (paoZ)
Venous 02 Saturation (Sv02)
Transcutaneous OZ (ptco2)

Events

59
24
15

2

Desaturat ion
Range
6-ssz
20-238 torr
L0-4BZ
24-35 torr

Mean

17z
51 torr
227"

29 tor
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Deadline: Novenber lr- 1989

TITLE:
(ArJ CAPTTALS)
Authors:
fnstitution:
Presenter:

Riqid Nailinq of the Tibia - Biomechanics of the Nail Insertion Site

Uni v. of Mi ssouri--K.C. - Truman Medi cq'l Center
_Menber Guest ResidenE XXResident XXSenior Sponsoring t

Tine: _ 10 ninuteSpecia1AudiovisuatdualprojectorsandscreenS
IESTRICT

The use of a proxinal "universal" insertion site for rigid IH nailing of the tibia
as evaluated in a biomechanical study and in a retrospective clinical study. The purpos
f the study was to investigate the bursting strain patterns in the pr"oximal tibia irac-
ure fragment during nailing and to retrospectively evaluate a clinical series usin!, the

"universal " site.
Eight matched pairs of cadaver tibias !,ere instrumented with strain guaqes and

nailed, four pairs with a Lottes and four with a Grosse-Kempf nail. The iuniversal" site
and the reconmended standard site were used in one of each pair. The "universal" site
as located in the midline at the anterior edge cf the tibial plateau. Burstinq strain
as calculated.for each proxirnal +ibia fracture fragment. In the clincal series tv,,enty-

seven fractured tibias undenvent rigid IM nailing with the use of the "univer"sal" sjte,
These were evaluated for technjcal complications, alignment, and knee symptoms at follow
up.

The results of the biomechanical study showed a much larger bursting strain generated
when using the standard insertion site in the Lottes group and a small difference wheq,
using a reamed Grosse-Kernpf nail. No significant technical complications were encountered
alignment was satisfactory in 23/24 tibias, and three patients had knee synptoms related
to the insertion site. Three patients were lost to follow-up.

The results of this study support the use of the proximal "universal" insertion for
all rigid IM nailing of the tlbia is it provides a sinile site for all rigid IM nailing,
closely approxinates the biomechanically correct site, and generates Iess bursting strain
during nailing. The clincal application of this site should produce less fracture com-
minution during nailing with less resultant technical conplications.



1990 WE8TERN TRAUI,IA ASSOCIATfON AB8TRACT FORI.|

Dead} ine : November f.- 19 8 9

TTTLE: ANKLE MORTICE STABILITY IN WEBER C ANKLE FRACTUNESI
(ALL CAPfTALS) I ND t qAT t oNs FoR TRANsMALLEoLAR F r xAT t oN

AUIhOTS: JOHN SOLAR I , JAMES BENJAM I N, JOHN W I LSON, RUSSELL LEE
INStitUtiON 3 UN I VENS T 'rY OF AR I ZONA HEALTH SC I ENCES CENTER
presenter: JoHN soLAR r Member Guest Resident xx
senior sponsorinffi s "E*E]iliIr . o "Time: 1"0 minutes
Special Audiovisual Reguirements :

ABsTRACT

lleber TApe C ankle fractures were reproduced Jn 12 cadaver lower
extremtttes whtch wete d-r sa tttculated at the knee and mounted tn
a f rane f or btomechantcal test tng. Ile seguenttallg osteotomtzed
the nedtal malleolus, teleased the sgndesmottc ltganents, and
osteonottzed the ftbula 4cm above the nortlce. A 24 tnch/lb
externaf rotatton torque was appl ted to the ankle at each stage
and the rotational stabtlttg of the ankle was documented.
Fluoroscoptc controlled AP and morttce radtographs were also
obtat ned at each stage. The fracture was then segu entt al I q
repai ted t n .reverse otder and agat n tested f Ar totatt anal
stabtlttg.

The maxtnum external rotatton tn the tnt4ct ankle averaged 7.70.
Creatton of a lfeber C tnjurg allowed 3I.Bo of totatton, a 371%
lnctease ftam baseltne. Plate osteosgnthesrs of the lateral
mall eoJus alone inproved stab tl ttg bg 32% and addttton of a
sgndesmotic screw improved the mortice stab t I ttg to 5 7% of that
seen in the intact ankle. Ftxatton of the nedtal malleo,lus al-one
-reconstttuted 57% of the ankJe's stab tlttq. MedtaI and lateral
osteosqnthes.rs reconst,ttuted 73% af the baseltne stabtlttg and
the addttion of a sqndesmottc screw inproved stab tlttg to 701%.
0ur re.ru,lts would tndtcate that ftxatton of the nedtal complex

dtctates the.need for transmaJleolar ftxatton. If the deltotd
ltganent ,ls dtsrupted ot the nedtal malleoJus can not be
.repatred, a lateral plate resto.res onlq a thtrd of the ankle's
stabtlttg, and a sgndesnottc sc.relv slgntftcantlg offers a st-gnt-
f tcant tmprovement. I f repat r of the nedt al complex .rts poss tble,
ttansma,l leolat f txatton does not appear as ctuctaL and r ts
benef-r ts mag not outwetgh the potenttal rt sks.
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ABSTRACT

Physeal injury can cause partial or cooplete prenacure growth arrest of thephysls and associated 10ng bone defornlty. Th. po.po"" of the study was to evaluatethe long-tern results of long bone growti following physeal bar resection.
- This rs a prospective study of 121 patients treated frou lg6g to 1gg6 whounderwent physeal bar resection. Hlstory of injury, age at onset, treatment,physical eren, and roentgenograns (Ap ani lateri1, scanograns, tonograus, and boneage) were noted. Epidemiology, norphology or tne teston, and treatnent reaults wereassessed' The lesions were classified ai-to type r-rv, l'cation, and bone lnvolved.The size of the lesion and projected growth was deternined. rndrcatlon for treatnentwas projected growth of 2 en or nore ind less than 50 percent rnvolveaeni-or thephyseal area. Associated,procedures required ao-g.i., appropriate allgnnent andlength, included osteoto'ies, epiphysiodiesi", ara'bone lengthening, were noted, Thelesions were resected with a. buir-unaer ..aiograptic control, The defects were thenfilled with cranioprast, narker plns 

"ur" ir"!.i!a, and growrh,"",oiiao."a r"aii
'aturity' Additional procedures were perforued as necessary. one hundred andtwenrv-one resions were resecred: disiar feour, 46; proxinlr aili",-16;-ir"..rtibia,^39; distal fibu1a, l; toe, l; proxinal h.r"..",2; distal radlus, g; distalulna' 3; and acetabulun, 1- Etiol0!y-was tr.oru,-ao^p".cent; infectron, 1o percentituuor, 5 percent; iatrogenic,3 per-ent; ,aaiatlon,2 percent; and burns, 1 percent.Forty-rhree patienrs wirh 56 lesions weie followed'to naturiti. ooiiy"i!...ra 

""r"Dale and 13 percent fem1e. sixteen requireJ no-ir.tr,.. treatnent, Forty requiredadditional treatment: osteotooies, 22; epiphysioiesis, 20; and lengthening, g.Thirteen conplications were noted: S ..."r;."n"us, Z i.t"ctions, and 2 fractures.
.- Results: Bone growEh occurred in the affected bone as 

"ori"r"J io-tt..o.*raide as this follows: fenur, 76.g percent; pi.*ir"f tibia, gT percent; distal tibia,86'8 percent; for an overall 
"gg."g.t".t 

g+'p"r;."t, rt was also noted that growthfrequently could be stinulared at ihe unaffeci.a-fny"f",
Conclusion: tesions are resectable and bone growth is to be expected in84 percent of cases. physeal growth contributio, f" variable. The age of thepatient was not related ro the. results. Multiple procedures 

""ru ottSn ilqrir.a toequalize the linb and physeal bar resection is usetul in Eany cases.
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ABSTRACT

Iulassive hemorrhage and delayed septic complications axe significant causes of

morbidity and mortality in patients with skelLtally unstable pelvic fractures' rn

order Lo determine the efficacy of early pelvic stabili zation (defined as internal

or externar fixation within eight hours oi hospital admission) , 37 consecutive

patients with unstable pelvic fractures were divided into two groups: Group I

(July lggl to December Lgg4; n=lg), when ear:ly fixation was not routinely used

and Group Z (January 1985 to lularch 1988; n=19), when early pelvic stabilizaLLon

was performed unless contraindicated by the patients clinical status'

Both groups were well matched for baselj-ne demographics, including &8€' sex'

injury severity score, mechanism of injury, Pelvic fracture type' and associated

injuries. outctme variables measured included duration of hospital stay, long-

term disability, incidence of complications, transfusion requi-rement, and mortali-ty

rate. Significantly more patients in Group 2 underwent early pelvic fixation

(B=.05). There was a 37.g2 decrease in median hospital stay for Group 2 patients'

whichwashighlysignificant(p=.004).ofgrouplpati-ents,60%wereconfinedtoa
wheelchair or bed for at least six months .rut"rr" L5-77" in Group 2 (p='001) ' rn

Group l, 457, of patients required discharge to a rehabilitation facility' versus

26.47" of patients in Group ;. Group I had more complications, I.4 per patient

versus i.0 per patient in Group 2. patients in Group 2 taken directly to surgery

from the Emergency Department averaged 27.27, fewer units of blood transfused than

patients in either group whose surgery was delayed. survival was better in Group 2'

t00Z vs. 83.32 (p=.06).
rn conclusion, early fixation of unstable pelvic fractures significantly

decreases duration of hospital stay and long-term disability, and may result in

less complicatj-ons, decreased transfusion requirement, and better survival'
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rarge soft tissue defects follcrdrg crose r=rge shotgun blast-s r€main a najor
tecbnical dralrerge to tr* t*una surgem. D-rrirg tf,e period r.98o-r"98g, 43 pa.tients
sunrived grcater tlnn 48 horrs follcrrirg this injurlz arrl Here nanaged in cur center.
rhe locatiqr of their sofE tissue defects necre: abdcmery'chest 20, o<treldty 20; ard
heaq/neck 3.

A11 patierfts urdewent irn'ediate surgicar e)pror:ation ard wide d€bridq=nt of
aLl devitalized tissue arog with relnir of associated injuries. sixteen hqi
associated viscetraf inju4z, 1r- had associat-d rd,g bqp injury, ard 11 had associated
rnajor rrascurar i''jury. rulrt€€n patients $er€ a&nitted i', shock (sBp <90 torr). An
aveftrge of 4.7 urdts (ruge, o-30) of b100d rere required duri-ng res-uscitation anQ
i''itiat operation. koaat-spectnnn antibiotics lrrcre adnilistered to all pa.tients.
Patients urxien€nt daily or everlr otlrer day dressirq changes, debtidqrEnt, ard
irrigaticn in the oper?rtirq roon. Three patients lrtrGe abilcmhal uall defects could
rbt be i,'itially closed tnd placement of ohen's ctoth to prevent
eviscer:ation. o/e!:a-r,r, 2 patients had evenbrat derayed prfunary cro6-ure, 7 had
cleure vrith sprit thi.ilsess skin grafts, 9 had cr,Gur€ wittr rnyocutaneo.:s flaps ard
23 closed by secddary futer't. oily 6 patierts develcpeal sepsis postcperatively arxt
all patients srnrived.

@nclusion: lladatolT fr€quent cperative d:essirg charye, debridqnent ard
irrigatim nr-infurdzes sepsis forlcodrg cLose r.urge shotgun brasts arrt shour-d be the
treabrEnt of ctloiae for this de\rastattq. lnjury.
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TORN THORACIC AORTA: EVOLUTION oF A REPAIR TECHNIQUE

BL McCROSKEY, EE MOORE, FA MOORE, CM ABERNATHY
DENVER GENERAT HOSPITAL, UNIVERSITY OF COLORADO HEALTH ScIENCES cENTER

successful reoair of the torn descendi.ng thoracic aorta contlnues to be a najorchallenge confronting trau'a surgeons. The infrequency of these injuries and thelrearly lethality preclude any one Trauna cenrer fron having a large experience. con-troveray regarding their repal.r tras foer".a on ,at-shcenii. i"""".Ig"i-iv trr. "pprrcaiio;-; ;;.-il:::;fir::rt;:ff;trli"u'll!"llillt "..u
;ffT#::f*,01.:n:":"f::',::"ff:?:':::.i:'.H:l' at rhe 16ti Annual ,reeiing or-the
ar our institirion in rses. D".-i.".;;;i";;:;il xi.l":il"T::f"ili: ::"*r::;::ffi;relied on a cenrrifugar urooa p"rf-"iiri-n"iiiri'i.r. hearr_bypass foi spinar ccrd pro_tection' This report reveiws o-.'."".rt'.*f;;1";"" wirh thoracic aorta repairr.,descrlbing the two technlques 

""a ""rp..i"g'itui, ,""rra".Twelve patients undffient repalr of a-torn thoraci-c aorta over a three yedr periodeDding tn ocr' 1989. Ten-patlents were nale uoa-z r"r" r"r.i.,iii i,".i.g" o, so;a1l- lnjuries were due to biunt roao" ""rri"tiri'i"""t"rutioo. Two patients had ,,c1ampand sew" rechnlque' 4 oarienrs-had e."i;-t"p]i.-ierforned ,"rrg 
"r'irlJ;i,lrinat gr"ft(Meadox)' and rhe nore recenr o pati"tis;;;;;";a parrral left atrlar.-fenorar bypassusing the Blonedlcus centrifugal purp. a";;;;i;;;t soltd org* urJ-"oi.-ii""r" injurieswere comon' but patr'ents groups were conparabre in Revised-Tra"ru iJo..-ira rrirryseverl'ty score. ot the tnlra*ri".r-er.il-piii""a", r developed sploal cord rscheniaand 2 others deveroped sustained typ"it"r"iir-Jr" ,o " 

r,pseudo-coarctation;, 
syndrome.rnsertion of the lntraluninal shuni'was Jtiii"iii.r. acconplish in rhe nornar sized aortaof voung injured patients'-and had ro be.u"iJ"""a rr or. p"ti"oir -;;;;;.."., 

partialbypass waa successful in aLl patient" ;;.;;;";;'was enployed, and resulred i.n noadvers.e effect or neurologic norbldLty. -f"--"Jaiifr", 
partial bypass was lnstrunental

i:.i:#:'ililfirt!j:.;il:5i::1ar-arterioad-a"'i"e"""..i" cross cramplng parricularly in

iilltt";l,i::,!:il;;'1":J:#lil"i"llli'llj".iT:"";1,:'.: :::*:n.fi::t:1,*iil*.
Based on this exDerrence we have abandoned use of the rntraluulnal graft for repairof the torn thoracrc aorta;.instead 

"" "aro"gii li"o*"na conventlonal repair conblnedwlrh rourine partial left atrlal_feror"f Uvpl"l.--
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ABSTRACT

The records of 57 consectrtive patients withr flail chrest were revievsed todeterrnine fact'ors affectirg nrorrcibiry ard nrortality. Ttre patierrts were dividedinto three gro-ups. - eroup i (n - 20) had frair ctrest a" an isorated injurrr;Group rr (1116) had flair chrest prus ortremity fi:actures; ard Grcnp rrr (n _ 21)had flail chest plus majol on]an injury invoriirg head, chest, or abdofipn.rntulcatj-on was perfonned in 36 pati6nts for clinicar eviderrce of iradequateventil-ation.

20o
160
21 10 e}z)

5 (25e" )
10 (632 )
2r (100?)

0 9 + 48 (sOZ ) :o + 22t7 (100?) 50 + 48

25 (sI? ) zg t 34
TCIAL *_ 57 _ 10 (18%) 36 (51% )--Four early deaths not included.

A11 nrortalities were in Group rrr. Four of these patierrts died within 7zhours of a&nission from rnassive bleeding 
"i nlJ-injuries. T\,vo patients died at6 ard B days from candiac injuries. rour patients ai.a beb/een days 30 ard 1g7from pulmonarl,r sepsis.

of 55 patients in vhom the anrount of pulrronary contusion courd be quantifid,11 (2oe") had no apparent cont,sion, 13 (ztz) had minimal 
"o'i.r=io.,, 15 (272) hadrnoderate contuslons and 16 (2gz) had severe contusions. of the 31 patients vtrohad rroderate to severe contusions , 24 

. 
(772) required verrtiratory support ard 1g(58?) develo@ pnetmronia. Tn 24 patierrts'ritn no or mininal contr:sions, ttreincidence of verrliratory support Gazl and pneunonia (r+"t;;r significantlylower at p<0.05.

Group 2 patients wittr concurr:ent fractures versus Group r (isolated f1ails)had a sigrrificant increase in need for intubation (632 vs 242) at p<0.03,incidence of pneurnonia (50? vs 0?) ut p.o.0o1 and lerqth of stay (3o + 22 vs9 + 4) at p<0. 01.
rn this series, the prlrnary determinant of norbidity, lerg.th of stay andmortarity was ttre presence and e>tent of associated injuries. patie'ts wit5isol-ated flail cheit did well withr n'Liniroal nrorrcidity. Mortarities occur=.ed onlyin patients with najor associated i.,;,rti"=. rinairy, patielts wittr frair a'dconcurrent frastures have sigrrificanl nrorbidity and inlreaseo hospital stay.
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Traumatic blunt carotid dissection (BCD) is a rare anatpotentially lethal. injury. we reviewed the experience of 6 traumacenters to deternine if specific feaiures might lead to earllerdiagnosis and treatment.
Fron L/95 - 3/99, -LL,L4g patients were admitted after blunttrauma. Twelve patients (0.1-j-t) i,.""-iJ.ntified r^rith blunt dissectionof the internal carotid artery, e nua-Oif"t"ral i.njuries. One patj-entwas assaulred, 9 were injured in motor vehicre 

"r;;h;;.-;";"i eacrr in. ski and bicycre crashes. A11 h;d ir"""i"t"a i-njuries:' n."a- injuries(92\l ' rib fractures (42*), p.i"i.-i."ltr.." (33t) , faciar.. or skurl
f::::li:: llll,l."n,. cervicai spine-lractures (j.z%i i,,J-i,l.ru" spine

All patients underfient.angiography to confirm the diagnosis, 5' because of neurorogic.deterioriti.6.r.-uit.a"onography of the carotidarteries was obtained il S piti."l"r'2"i.". non_diagnostic. 2 revealedinternal carotid occlusion. u"; i-;;r;";rrated inLimal fIaps.To assess the associatibn of freia injury, facial and skullfractures and other injuries *itt it. occurrence of BCD, a case_control analysis was performed. controls were serected fron brunt
:;;"1:".o..rents 

and frequency mateheal-ior i"i".v-..,rJiilv i"o.., ase

rN!'uRy ?fi:f;i ,fi!3j;1, opps RArro p 
'ALUE

Head inj 464 4;;--' 
-.;** 

NsCspine Fx gt 3t Z.g NsHead inj/i.aciar Fx 3it tlt 3.1 o.o5Head injlcspine Fx 8t 6% 1.3 NsHead,/Face/Csplnex 9ZS 68& 5.6 0.06Iiead/Face/Cspj-nex + Extren 54S ga,t Z-g 0.06* Head injury or Faciar fracture or c-spine fracture
BCD 1s rare, occurring in 1 in 1000 blunt trauma patients.Deccel-eration tvpe -injuries are tne preooninant cause--oi iao. Anycombination of head injury. raciii i.i"t,.,.. and c-spine tractureshould increase the index of-.""pi-i-"-iJr this diagnosis and patientswith neurorogic deterioratio" i"a "".*ir o. unchanged cr findings.require consideration, f?T r.g.rrt -u"gi"g..ph\r- 

i"--JiuJrro"" BcD.Angiography remains. the diagnoiti" t."i or choice as non-invasivescanning was not reliable in ifris stud;- -
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ABSTRACT

closed chest tube drainage of infected post-traumatic hemothorax
Tqy fail if the rube is not oftinally placed. within rrre ioc"iations orif the f luid is crorted. sra;dard minigernent af ter chesi t.rr" t.it,_r..includes open surgical drainage or decoitication. ri"-."ttt"i" aiscussan alternative method involving radiologically-guided catheter placement
and transcatheter instillation-of urokiiase to lromote clot lysis andlung re-expansion.

. sir.patients with infected post-traumatic hemothorax were treatedusing this method. Two of the hemothoraces were due to gr_rrr"tot wounds,
1 yg.".iatrogenic due to presumed intercostal vessel facEiarion (Zfollowing. subphrenic abscess drainage, 2 following transcostai catheterplacement). The collections averagEd'3 days old irior to iniiial
drair.Lage (range 0-11 days). Four fatienrs initiaily underre.tsurgrcal- thoracostomy 

- tube placement, all underwent radiologically-guided placement of single-lumen drainage catheters managed"with ;uctionand saline irrigation. -This therapy haE failed to corplEr-elv ar"intne corlectrons over an average of 11 days (range 1-17- days). urokinase(1000 units/ml) .was instilled.-inEo Lhe pieural Epace in g6:'to 150-m1aliquoEs, left in.place_for.1-2 hours, lher, ""pii."t"a. eitui-f-Z hours,fhen,asplrated. After l-2 hours of suction the procedure was repeaLed..411 6 collections were completely drained after an average.i i.:instillation with an average of iytic therapy u"i"g:o-tt8"rs-llange tz-75 hours) ' The catherers were removed t-2.'aLy" rolrori"g --rii"rio"
of urokinase Eherapy. There were no complrcaLrons.

We conclude that the use of image:guided catheter placemenL
and intrapleural instillation of urokiiasE offers, 

""i.,'.ii."riu",and cost-effective alternative in the Lreatment of infecied post-traumatic hemothorax.
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ABSTRACT

Parasternal and transmediast j-nal gunshot wound s are dramatic andfrequently lethal in juries. Manage*errL is selective and rapidlydetermi-ned by the initiat clinical course as shall be described.
Thirty-four such patients presented acutely during a 16 rnonthperiod. The diagnosis of parasternal entrance or transmediastlnaltra j ectory was e stabl ished by cl inical or radi-ographic means .Twenty-six (7 6e") were hypotensive or had no uro5a br"ssure onpresentation, of which 

_ 
16 required an emergent thoiacic operat j-on,

including ! emergency departient thoracotoiies (noty . Two patientswere clearly dead on arrival (DoA) and EDT was not performed. The
f emaining 1 6 patJ-ents , hemodynamical ly stable on pr;sentation orfollowing initiat resuscitatio.t, imme&irt"ty underwent diagnosticstudies to evaluate the mediastinal structures at risk. riis protocollncluded aortography' 

. 
esophagography or j-ntra-operative esophagoscopy,bronchoscopy, and pericarA:-af wi"aor or echocarhiography as indicated.

Six cardiac, 5 aortic and great vessel , 3 pulmonary artery,3 esophageal, 1 tracheal, and 6 spinal cord injtries were encountered.Thirteen of the 16 patients (81?) diagnosticaliy evaluated weredeterrnined to have no significant thoiacic injuiy, an6 were thereforemanaged expectantly with no subsequent morbidity- related to a misseddj-agnosis. Ten patients died (2gz mortality) , including the 4 whounderwent EDT and the 2 DOA.

Operative interventj-on dictated by hemodynamic instability ordiagnostic studies is appropriate for grrt shot rvound.s which traversethe mediastinum - Mand.atory mediastinal exploration f or all patientsis not optimal since exposure of all'poteniially injured structuresis difficult and in over one-third no significant iiiury is present.
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Damage to the puimonary capillary membrane can be detected. by arising lung: heart iadioacti.viii ratio or slope inaex ( sr ) . Thirty-
:y:^:::*"1,':*Ii1*?-r:,_ 1e p*li."t= -rilr,-cHr 

and 30 parienrs wirhdi.asnosis of sepsis ( f evei, i""t ocyrosi* "Ii'ifii1.il"fl":ffi1:: ) 

til! a
ARF I intubation, mechanicai ,r"rrtif iti"nl i a_u )ot j -ZOO 

rorr withoutPEEP and PAOP
studies. An aEnormal Sr, >0.86-i ro:3-;i; -L, was 2 s.D. > controlmean.

Resul-ts : smokj-ng -history, sex or age did nQt af f gct sr . Therewas no significant difference between si-rx-iolj"*ir-.) in thecontror (0'14 t 0'4) and' cHF (9.?5 t o-gl groups when only pati-entswithPAoPs30mmHgwereinc]uded'.Threeof6patientswithPAoP>
30 mmHg had an abnormal sr- in. septic ARF palients had a higher (p
mmHg) groups' rn the septic ARF group, !5 patients had a normal- and15 an abnormal sr. There r"r"-no difterences in pao2, (A- a)o2,PEEP' mortality or time to death between septic ARF patients withnormal or abnormal- sT '". using a censoring mechanj-sm f or thepatients who died, time-to-reiporr*. analyiis in suiviving patientswere significantly longer in tire patienti with an ibnormal sr than anormal- sr f or duration of mechanicar ,r"rrli lation ( t4 vs 10 d.ays ,respectively, p
respectively, p
days, respectively, p

rn conclusion, computerj-zed. single isotope pulmonary gammasci-ntigraphy in septic patients with ARF was associated. with agreater flux of arbumin than controL patients or those with cardiog-enic pulmonary ed'ema with a PAoP. < 30 mmHg. septj-c patients with anabnormal- scintigraphic 
- 
scan requiied a mucr, more prolonged durationof mechanical- ventilation, =irf in the icu and hospitalization thanseptic patients without an abnormal scan. Bl-ood. gas exchange wasnot sigrnificantly different between these two groups of septicpatients, suggesting that there are additional causes for ventila-tion/perfusion abnoimalties and ARF than an increasea pulmonarycapillary permeability.
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ABgTRACT

The systemic circulation to the lung is thought to be an important microvascular

exchange regi-on which may contribute significantly to pulmonary edema resulting from

inhalation injury. We have evaluated bronchial arterial flow after an injury caused

by aspirati-on of 2.5 ml/kg of 0.1 N hydrochloric acid and blockade of thromboxane

synthetase (TxI) or cyclooxygenase (CyI) in a sheep model with chronj-c lung lymph

fistulae. A11 animals were anesthetized duri-ng airway acid aspiration and were then

followed for 48 hours in the awake state with free access to food and water.

Bronchial artery blood flow was measured by chronically i-mplanted ultrasonic flow

probes around the main bronchial artery (ml/min). Lymph flow is expressed in url/hr.

Statistical significance utilizing ANOVA where * = p 0.05 as compared to 0 time.

Bronchial Artery Flow:
Hour 0 0.5 6 24 48

Conrrol n=5 10 64* 36* 35* 34x
TxI n=5 14 67x 39* 50* 37*
CyI n=3 13 16 9 17 34*

Pulmonary Lyrnph Flow:
Hour 0 0.5 6 24 48

Control n=5 8.4 24.4x 29.8* 26.6* L3.4
TxI n=5 6.7 20.3x 28.4x 25.9x 22.3x
CyI n=3 4.6 15.0* 28.2* 31.8* 42.0*

Conclusion: Thromboxane synthetase inhibitj-on results in minimal changes in

bronchial artery flow and lymph f1ow. Cyclooxygenase inhibition, results in marked

diminuti-on in arterial blood flow response with a consequent increase in lymph flow

especially at 48 hours when compared to eontrol acid aspiration. These data suggest

that an eicosanoid vasodilator (probably prostacyclj-n) has marked influence on the

response to direct airway injury utilizing acid. These data further suggest that

inhibition of the vasodilator response worsens injury.
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ABSTRACT

- The study reports the results of ct-c2 posterior arthrodesis in 2rpatients with establ.ishetl nonunion of a Type II dens fracture. AlIprocealures were performed by one surgeon between February 1976 through trlay1987 at the Mayo clinic. there were ll nale ancl 10 fenaie patients,itt iaverage age of 43 years. A1l patients were follolved untit 6ony union wasverified by flexion-extension radiographs anil trabecular unionl Averagefollow-up was 35 months. Eighteen patients had primary bony union ot [.trefusion mass at 11.5 weeks (range 8-r5 weeks) and were imnouitizea with-a-halo thoracic device for an average of seven weeks followed by a
Philadelphia collar for nine weeki. sixteen had a noilified Biooks-,renkins
wedge conpression arthrodesis while the remaining two had a Galliearthrodesis. All eighteen patients had autogenorls iliac bone grafting.
Three patients had problems with bony union which were felt to-be relitedto alterations in the surgical technique or the postoperative
immobilization. A11 three patients hjd a Brooksl,tenkins arthrodesis. onepatient who was immobilized with a four-poster brace had derayed union ofthe fusion, but rras solid at seven months. A second patient imrnobilizedwith a-Philadelphia collar cleveloped a nonunion which-requiredre-arthrodesis at 12 months. postoperative immobilization with a halothoracic device resurted in successfur fusion after reoperation. The thirdpatient rrith arthrodesis fairure had alrograft rather tiran autogenous graft
and was successfurly reoperated 11 months after the initial procedure.-

conclusion: posterior cl-c2 fusion for an estabrished -nonunion 
Typerr dens fracture was always successful with autogenous bone grafting aihostoperative halo-thoracic imrnobilization. All bony union iroblemlncounterecl in this series were associated with the use of postoperative

immobirization other than a haro thoracic device or the use of airograft
one.
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Utilizing euHent lmaglng technlEree, the prediction of clirrical outcome in the
head-injured patient can be a time coneuming and unrellable Broceeg. Artifactual and
drug-indused chengea may make accurate lnterpretation of the electroencephalograln (EEG)
lmpoaalble. Si.nce radioisotope brain scans ara a lengthy procedure, they are often
LogieticalLy irttpractical in the aeverely injured patient. thie study w*e undertaken to
determirre if Xenon-enhanced conrputed tomography (Xe-Ct) hae any advantages as an
alternatlve indicator of clinical outcone in the head-injured patient,

Five patienta with severe head and neck trauma grere agsegsed. both by routine cT and
concomitant xe-cT- The rate of cerebsal blood flow (eBf) pes LOO $n of sortieal tlEgue
wes oompgred to olintos.l outooffie.

CASES Xa-CT CBF (cc/IOO grm/nln) N=20-40 CLINICA1 OUTCOME

1 GIobaI flows normal
Range 26-47

Survived

n l'ocal right parietal region <10
Remainder global flow 39-57

Motor deficit left hand

3 Global flow <l.O
Range 1.4-2.3

Death

4 clobal flow <lO
Range 1.5-3.0

Death

5 Global <1O
Range right cortcx l.g-g,l
Range left corter 4.6 f,rontal

38.O occipital

Death

All head and neck trauqta petienta undergo routl.ne head CT, xe-qt
additional 15 minuteg. In ous lnstitution the use of, xe-Ct in place o!
f,Iow scsn Eav€s tha pat,J.ent $S3S.

We found Xe-Cl acanning to bc of predictive value in deternininE clinical outcome
in our preliminary atudy of, patlenta wlth ssver€ head and neck trauma. xe-cr is more
cost eff,ectlve and loglatlcally eagier to perfora than iaotope brain flow rcans and are
not subject to the artifastual changea aaeosiated with EEC. Thie atudy indlcates that
Xe-CT may be the gtudy of cholce to deterslne CBF !n heed and neclr tsauna patients.
Further atudy of, the role of xe-ql eoti.flation of in head and nack traurna ie necegEaryr

acanninE addg an
an tsotope brain
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Asymmetry of the interspace between the odontoid and the lateral masses of the
axis is occasionally noted on open mouth anterior-posterior radiographs taken for
routine cervical spine evaluation following trauma. Some patients presenting with this
radiographic finding are asymptomatic while others may have cervical pain, para-
spinous tenderness and fixed deformity or limited range of motion. The most common
cause of this finding is improper head positioning. The clinical significance of this
finding has been addressed in the literature and many authors have suggested that
persistent asymmetry of the odontoid-lateral mass interspace (OLMI) on properly aligned
open mouth radiographs may represent atlanto-axial rotatory subluxation or fixation.

The purpose of this study was to prospectively determine the signifidance of this
finding utilizing dynamic CT scanning. Dynamic CT scanning involves obtaining axial 4
mm thick scans through the occiput, atlas, and axis with the head in neutral position,
followed by scanning through the same levels with the head voluntarily rotated by the
patient 15o to 30o to the left, then 15o to 30o to the right. The relative rotation of the"
occiput (C0), the atlas (Cl), and the axis (CZ1 is then determined utilizing anatomic
landmarks for reference.

From July 1987 to May 1989, 25 patients, aged 11 to 74 years, presented to our Level I
Trauma Center with odontoid lateral mass asymmetry of 2 to 5 mm on properly centered
AP open mouth x-rays. All patients had routine cervical spine x-rays taken- including an
AP, lateral, and open mouth odontoid view. Patients with cervical spine fractures or dis-
locations and patients with less than 2 mm of odontoid lateral mass asymmetry were
excluded from this study. 8 patients had limitation of range of motion, 17 complained of
cervical pain, and no patient had fixed clinical rotatory deformity. 9 patients had asso-
ciated non-cervical spine fractures. From dynamic CT scanning, 19 patients demon-
strated relative range of motion of Cl on CZ greater than 50 bilaterally (average 160). 3
patients demonstrated less than 5o relative motion of Cl on CZ bilaterally, and three
patients had less than 50 of relative motion of Cl on C2 with left rotation only. 2 patients
with less than 50 relative motion of Cl on CZ had follow-up CT scans within one week
which demonstrated symmetric range of motion greater than 5o bilaterally. All patients
had minimal (i.e. less than 50 to 10o) limitation of cervical range of motion clinically at
the time of hospital discharge.

The finding of an asymmetric odonroid-lateral mass interspace on properly
centered open mouth AP roentgenograms in the presence of otherwise normal cervical
spine radiographs, in conscious patients without fixed deformity, appears incidental and
requires no further evaluation or treatment. Patients presenting *ittt this finding and
fixed clinical rotatory deformity should continue to be evaluated with cineradiography or
dynamic CT scanning.
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Though standard nethods of-vascurar contror, are,adequate ln most patients wlthvascular wounds' there ar-e still patients rir-..*qurr. lnnovatlve approaches toprevent exsanguination'.-111100" 
"rtir"t"r i"rp""iog used at operatlon and oftenmlntained ln the postoDeratlve period *y-i..l"irr""aving technique.

". 3:::""i1;'rl;lll:: ;::n"" t"'poo'a" il"-J"Ia-r' elght patlents wlrh cardlac
r e88. i;-;";;;i;.'il1,":Hff;:l'#:lu:".:n:";":fi:: ;:il;tr:ili*;"iif!;".was used to control henorrhagJ rr"i-ai.-.ighi J"i"rt". pul.nonary vein as surures,"ere placed; the balloon catheter ,* af,"i.r"rJi:a. rn the remlnlng sevenSill"lii;"!i'li: ;"ii:;"t or Forev u'*.o"-"liil.er-was passed rnto a bleedlns
attached .' ' 'r''""-'lv :i:ff{i':iff:ff1.";ff;:;"u*ij":;: ;:jl;::i:*!li":i:i.The parient was then olrerved rn the tntensi;;-;;r. unit for 3_4 days, ar whlchtlne the balr-oon catheter-was withdram. rr"i"J"a in thls grorp weie patients
#t:.:'H:il"tirt::'"ll:,ro'o*ing-io;;it"""''iii!*.r. carotld ".t".y "t the base
<rr, ai*""" #";;n:;:Tl:i":n:"":;;:l;ff..:.;:;:;;:,T*,,ji:;:i:::.,i::ii:i"*r-
vertebrat artery (l), ana.."trop..iiir;;i':r;; o'i'pervrs (r). six or slven patlentssurvived rorlowing reuovar,."r .r'.-irii.Ji ;;;";:,, whrle one p;ti.;; iiii'" l,og"r.y:i:T:: :::::."1i":r:.llo.o!ia-,irr,o, Jr"J i..,-""""rebra1 lnraiction. rr",o.,r,.g"
postoperative 

"orpri.".tLort"1.of 
the balloon in any patient, 

""a trr.i.'r".Jl.
Balloon catheter ta'Donade is an extremely useful technique for the trauma surgeon.Temporarv lnsertion into large 

".tit."-..l.i"iill ,orna" w'r arlow for placement
?f.i:.:i.:nllr: :::,:;::1. rn rocatrons ,r,i"i-"i" reratrvery ,,inaccesslbie'
ry r","i"g"iii'#ii#;'iiff;.$"!":"1"r':; iii.l:,iil.i,1:yj;:::i,:i:"*"f::*r*of the balloon at that tlne is safe, and henorihage wlll not recur.

1990 IIE8TERN TRAUT'I'A AS8OCIATION AESTRACT FORI{

Deadl ine : November L- 1919

TITLE:
(Att CAPITALS)
Authors:
Institutlon:
Presenter:
Senior Sponsotirr y:: l :; :Senior Sponsorin r4r=P\'-- KeslqenE_X_
m.i*^- -

6_^_r_t t, . L0 minutespeclal Audiovis -iori"^"*'=o
ABSTRACT

r.ne management of faci

;:::lI ll.:::-+":l-1:":$::_r::atment ;;aions have misrated towardurgent internar risid plate f ixation, ""a "i"i-;;";:i^51'iii3o":H::naror wire fixation' These improvements have shorter"J the preoperative
:::;:ii.linlilili"3: inten-sive evaluation at the time or admission ror

our goals in this review were to anaryze the incidence and etiologyof combj'ned mid-face and intracraniar iniuries, with particurar atten-tion to outcome of early 
".r"gi""r treatml"t. 1,1e reviewea arr patientswith mid-face f ractures- ( excf ,.airrg isol"i"a nasar f ractures ) treatedby the authors in our trauma center over a twerve month period ( rsaz-1988)' The etiorogy of these fractures were motor vehicle accident(MVA ) gr 

' assault- 32, and a variety of oir,"" acccidents 11 . Arrpatients received a detailed neurologicar exam and head and facial crscan' when possible, patients receivea risia fixation of their frac-ture within 24 hours ( og ) . patients with krorr, intracraniar injury andeither 
' open fractures or those urgently anesthetised for another

;;:;"iiii;"1;:;::"o 
intracranial pre"=."u monitoring perioperativery

of the 94 patients reviewed, 33 had intracranial injury, rangingfrom concussion to open cranial vaurt with cerebral ross. Arr wererecognized preoperatively. overarr mortarity was L% (L/g41, and wasdue to neurorogic injury. trr. most common f racture was an isol-atedzygomatic complex (527 ' of the zL isolated rygor.ii" comprex fracturesin the non-MVA groups onry 2 (10%) had ;;-associated intracranialinjury, whereas the incidence in tI" MvA group was Lz/gz (g?x). LeFortand frontal sinus fractures had a hish inliaence of intracraniarinjury r but were almost excrus ively r,lvn related . uitimately, only L 0Patients teft the hospital neuroroii""irt iTqaired r 8s defined bymotor or sensory loss or se izure disord'er. . of these , only 3 ( 5x I werein the grouP undergo lng surgery within 24 hours , ,rt 
"reas 7 (25%) werein the group receiving delaled- surgical intervention.our resurts indicate that the MvA group was at much higher risk forcNs injury ' This conf irms the need f or aetailed ,,.rr"ologic evaluation,including CT scan, in all patients in this group. Although theinc idence of intracranial iU""i is much lower r mid_ f ace f ractures ofother etiologies deserve the same work-up to avoid the potentiarnorbidity of a neglected i"ju"y. r' this series, patients operated onwithin 24 hours fared bettei than the delayed groupr possibry due todifferences in the severity of other i";,r"ies, However, the favorabre

:::::T.,ll-13:-:?:1"_.:llsicar sroup i; ;;idence or the sarety orurgent intervention w.ith "pp"oi*irl. rru*o;;;;;.;i :il;":;;:
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Though standard nethods of vascular control are adequate in noat patients wlthvascular wounds, there are still patients ,tro req.l.e innovative approaches toprevent exsanguinatlon. 
-lill:* 

catheter a"rpo"Ja. used ar operation and oftenmaintalned ln the postoperatlve period *v U"'.--irr""aving techntque.operatlve balloon catheter t"rpoo.J.-11"-J"la''t eight patlents with cardiacor vascular injuries fron penetratr'ng wounds at oue trauma center between rgg0-1988' rn one parient with a gunshot"rr"iJ-i.-irt" hearr, a Foley balloon catheterwas used to contror' henorrhage fron the iigii 
""i.rrr. pulnonary veln as aurureawere placed; the balloon catheter ,"" irr"i'r"r"J5a. rn the renainlng sevenpatlents, elther a Fogarty or Foley barloon 

""irr"a", was passed into-a bleedingslte through the bulLet tract or proxtnal ;.";;i; inflated wlth raclloJ-ogic dye,attached to a three-wav stopcock, and left intfaiea in the po8toperative period.The patient was rhen olserved in the intensi;;-;;r. unlt for 3_4 days, at whlchtiue the balloon catheter-was withdram. fncfrJea in this group were patlents
:lt:r:'H:il'?i,t::'"13:, rollowrns i'"'ii'""'-i"iernal carotld .'t..y't the base
rrr, Jiii""" il;";,:;:";::i-ili,:;#:#:.,:T:;$f;:ff*".1il;:jj:i.;j::i::f*,*
vertebral artery (1), and retroperit;;;;i-;r;; oi pervrs (r). Slx of seven patlentssurvived forloving removal of tire ba'oon ;;;;";;., whte one patreri ,iii'" rog"rtybal100n placed in the carotid slphon dleJ iror-"-""r.u."1 lafarction. lrenorrhagedid not recur after renoval rr air" r-"iiJo.."-ii-"iy'p"ai"rt, and there were nopostoperative complicatlons.

Ba1100n catheter tamDonade is an extreuely useful technique for the trauma surgeon.Tenporary insertion into r-arge."tar""-r. 
"l'""iiii rorra" will al1ow for pJ-acenenrof sutures in a drv flelrl, In locationa,frf"f, 

"r" relatively,,inaccesslblerl(base of skull' nasooharvu, deep pelvis, 
"a".),-I"-a" hemorrhage can be controlredbv leavtng the balroon ritr"."a iol-l't:; ;;;'iiri.d after operarion. Defrationof the balloon at that rime is safe, and fr.ilrii"g" wlll not recur.
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ABSTRACT
rne managernent of facial

cantry in the rast decade ' Treatmenl ;iliJns have mieraterr *.nwqr.rrurgent internar risid iil;"';il;[i3;, ":;i"H"]";:"fr'5:ili3otlXill"",
or wire f ixat ion ' These i-mprovements have shortened the preoperat iveperiod' requiring an inteniive evaluation at the time of admission forassgciated injuries.

Our goals in thls review were to analyze the incidence and etiologyof conbined rnid-face ana intracra"i"r-iiji"i"s, with particurar atten-tion to outcome of earrv-surgi""i-1i""il!it. w" reviewed alr patientswith rntd-face fractureg t"*"iuai"g-i;;i;;;; nasal fractures) treatedby the authors in our treune 
";;G"-;;;;-i twelre nonth period ( 198?_ ._

1.q.8.91.-Th. etiorogy or these-i;a;;";;;-r;". notor vehicre accident(MVA) 51, assault 92. and-a 
"""i"iv-oi- oifrer accciaents 11. AIIpatients received a detaired 
"""."i"si""i exan and. head and facier crscan' when possibre, patients 
""".i"Ea-risid fixation of their frac-ture within 24 hours (66). patient. 

"itf,-i"""n intracranial injury andeither, open fractures.or those,""i."iiv anesthetised for another
iiSi'liii;"1::;::"u intra*anj'ar ;;;;;;;';'"itorins p."iop"".li.,.rv

of the 94 patients reviewed , 3 3 had i.ntracraniar injury , rang ingfrom concussion to open cranial vault with cerebral ross. Arr wererecognized preoperativery. overarl mortarity was L% (L/g41, and wasdue to neurorogic injury. rrr" most common fraeture was an isoratedzygomatic comprex (527. of the 2r isoratea zygomati; complex fracturesin the non-MVA groups only Z (lOX) hal ;;-associated intracranialinjury, whereas the incidenee in the MvA group was LZ/gz (g?x). LeFortand frontar sinus fractures had a high iniiae."" of intracranialiniury, but were almost excrusivery r'lve related . ultimateJ.y, only L 0patients reft the hospital neuror"gicalry impaired r 8s defined bymotor or sensory loss or se izure disord'er. 
- of these , only 3 ( sx I werein the group undergoing surgery within 24 hours, whereas 7 (ZS%) werein the group receiving delayed'surgicar intervention.our results indicate that the MvA group was at much higher risk forcNs iniury' This confirms the need for altaired neurorogic evaluation,including CT scan, in all patients in this group. Although theincidence of intracranial injury is much lower, mid_face fractures ofother etiologies deserve the same work-up to avoid the potentialmorbidity of a negrected injury. rn this series, patients operated onwithin 24 hours fared better than the derayed groupr possibry due todifferences in the severity of other i";""ies, However, the favorable

:::::T'., il^ll:-:?:lv :Y:s icar srgup is l.,ia",,." or the sarety orurgent intervention w-ith 
"pp"opriate nerlros-urgical support.
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ltre cqnplication rate follcr,ring tramatic corostcnJz c1999re has beqr reported to be in_
ff :Tr';,$1'.3'#:"T,"tr"-F;tH1*,.*":F'*?i*?^:!-.,*pi#15,.*""."ra

"T"rf;"lilhw"rtr*l;ItosPj-tal was urdertaken to evaluate 'ttt r,'iuiar6-ot trarnriii-"oii"i6 lio".o." ard irsf_ffi"#.T.::;r#y,ffi: p.;r"p;;;;-#"'friir. :;t-;;-G d"il#,; !i". ot $13,87s.zqz,*Jti #;:"iffi";3i.*.ffi*i##""ccrplication occ*ri4q i" t"o p"ii*r""iid;"#";;irlrrns --? prorongarion-of hospital
;HIoffi Hi":t a cost or $6,soo p.. p.ii*t.--6rr,"' b.npricitic'J"i. Ltaihd'in rhe

AI'PLICA?iON
EARLY $4ALL BOI,EL OBS.
SIIPIIRFICIAL I,\X]IJI{D INFEffiION
SIIBPHRS{IC ABSCESS
]NCISIOML IIERNIA
TRAI{SIM{I RESPIRIfTORY EATLURE
TOIAL

#oF
PATIMilS

MTNB
AVE DEIAY IN
HOSPITALIZATION

8 ( ei:)
1 ( r.3"1)
2 ( 2.32)

0
24

01 ( I .3ii)T-@zf
Tlre norbidiEy rate of 2t+Z :rspsTps6 herein after colostcnry cloqre for colonic injtrieswith its sirnificant ri"arciir -"t "rt*raJ.-ioiJia"r.a as a sigr_ificant factor intavorine pifuar." re.pair $,trcn€n er ieesibGl
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Of 53 patients wit.l- esophageal perfor^ations reviewed from reconds over thepast 13 years , 22 (42e" died) , Seven of these perfor:ations were diagnosed at
gutopsy. The etiology of these perforations (ard rnrfality) were as follows:
iatrogentc 24 (Lo/24t 422), gunshot wourds LO (4/LO, A}Z),-ttu.rt I (o/I, oZ),
spontaneous 15 (7/L5, 472), and foreign body 3 (O/3, OZ). In the iatrogenic
9roup, the trrerforations were due to 7 dilatations, 6 e6dotracheaf tufes, S
endoscopies, 4 nasogastric tubes, and 2 Sergstaken Blakenrore tubes.

Of 52 chest x-rays, 12 (232) were norrnal. Ttte nost comnon firdirqs on chestx-ray were: effusion - 23 (422), subcutaneous enphyserna - 19 (37e");
pnetmromediastinun - 14 (272), and pner-unothot=x - 1f- 1ZfZ1 . Of 29 contrast
studi-es, 7 (242) were falsely-negative. of 10 flexi1cle erdoscopies, 3 (30?)
were falsely-negative. I,ihren two or ntore of ttrese diagnostic tests were per-
formed, at least one was always trlositive.

The mortality rates for the different treabnents used were:

None (autopsy dx)
Antibiotics only
Chest tubes
Penrose Drains
Di-version
Prirnaql Repair
Gastric Wrap
Celestin TUlce

TCIAL

vr
'(u
o/4
o/r,l'

3/20

6/6
o/L
u(t

5/B
L/2
L/s
o/r

18/3L

7/7
r/7
5/B
o/4
5/e
3/Ir
r/6
o/r

22/s3

vL
o/L

L/2

The mortality.rate withr ttroracic or abdominal esophageal perforations (Ig/33:
?9?l Yaf; =iTificantly higher than wittr cenrical esophageal perforations (3,/2o :
L5Z) (x' : 9.29i P <0.005). The various diagnostic tests were fatsely-negative
in Zl to 3O?. Cenzical esophageal tea::s h/ere hardled successfully blralnrost anytech:rique. Tlre use of a gastric vn:ap, utren possible, seemed to be beneficial
for low tioracic or abdorni-na} perforations.

Ttris review underscores the fact. tJ.at a high irdo< of suspicion is needed to
diagnose an esophageal perfor:ation and begin early definitiie treabnent,
pafticularly in the chest and abdomen. A negative ctrest x-l=ry, contrast swal-l-ow
or esophagoscopy should not deter fl:rther study ard/or direct- surrgical examina-
tion in suspicious cases, paticularly jn the l*rest and abdonren.
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- The experience of eight trauma centers with duodenal injuries wasanalyzed to- identify trends in rnanagenent, nortarity, i"a a"6J""ur-reLated-norbidity. .A standard anat6rnic oigan injuri'.;;i";;; appliedand evaruated. During t_he s-year period 
"iaing 6""ilr".-igi6] ,asduodenal injuries were identitied.' patient ag6s .urrg"i-r.o, live to zeyears. There r,rere 38 crass r, 70 class rr, +6 crass-rir,-ioui crass rv,

319^I""r.Class V injuries. Injury mechanisrn was penetratinq in 1o3(628).patients and brunt in az- p-e21. r" "p""iitl-J""a!iii'rlpai, w.=used in 34 (2Lz) patients. an intrinur;i ;;;;t;; ;"-:-;;:;*;;5l""u"ii
:5::13).l"|iyi9:?-r:. primary repair or tne auoaenir-i;j;il' ru"pelronned in r-r-7 (21?).patient., i"ii"ai"; ;-p;;il;il'.ili;I"13!u ri.npyloric excLusion and r-1 with tube auoaen6stony. Duodenal resectionwith primary anastonosi.s was used i" 

"i*--t+*l ir"tiE"i=-u"; ---'
pancreatoduodenectomy was necessary in oniy iiir" ij*il --'-

overall nortality was L9t. The cause of death r{as uncontrotled
l:I?::*e" ::"i_::":_T |:p:tic. or vasculai i";".i.-J i"-zi"iiliipatients.. rn onty rwo (r?) patients 

";"i; ;;;il-r" iitiir,ltlirto .n"duodenat lnjuryi each as tire-rlsurt ot auoaenal ."puii-a"tiJJJn"e .na?!!::suel9 sepsis. Duodenat-related rnorbiditv *u"-a"""r""[Ii-i" ze(r-5*) patients. These included z1- patieni= ritr, i"iii:ira'"ii""rabscess, six with duodenal fistula, and iour wrttr iianx-a""J"ii.rdehiscence.

., _ gg+g+ueieng: 1) A revised organ injury scale for duodenal trauna
i3 liylii.i!:-_3) Tl" :1::_pj:Illt ?f auoainar i"i",i".--u"-te nanaseorv rltcttldby simple repair . 3 ) Pyloric exctusion i; -;--;;";;i ad j unct f or more
:::ll":_:?jyll"l.:^-11_., p:l"rearoduode_necloTy i;-rii"rv necessary totreat civilian duodenal rrauma. 5) l,rortarity-r;;-;i;;;;-iij"ii." i.prinarily related to associatea valcuiai ind irepatic tru"ril --
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ABSTRACT

corputed torcgraphic scanrdry (cl) after blunt abdcll.inal tr:arna has arlowed
nonotrrr:ative nanagdnent of selected patients with liver injuries. rr:is report.
contairs tlre acqnml-ative e>perience of tfre authors in treatiry Zo patients with sucfi
injuries without i:rurediate suagery. 54 aduLts ard 16 crhil-dr:en are fuEluded, with ttle
najor rechanisn of injurY beirg rctor vetr_icle accidents. patients wtro atzived jl
harorrtagic shock or v/ith sviderEe of peritonitis were not considered cardidatqs for
noncperative rnanagsnert. Liver iajuries based on cr diagrrcsis ttrat r"rere tredteo
expectantty included 52 laceJ:atid*, j-6 i-ntlahepatic hqnatcanas ard 2 subcatrEular
hernatomas. r):ee intraperitoneal blood in snatl to npderate arcunts lras present on cr
iI 45 patients. Senfir hepatoceLlufar €nz\jrrres were elerrated in 40 of ttre 44 patients
tested, but dqnonstrated a rapid return tc,vrard nor]rlal. Ttrere r^,ere no deatf)s in ttris
series, no najor ccrqrlications, ard no kochm nissed intr.aabdcflniral injurie-s. No
patient uxters.rrt ercrgenq/ raparotony for h-,prrhage. Hc,hrever, one pa.tierrt had a
staged laparotqfly 4 da]E after injury to eval'ate charge.s seen on cr. Forr-c,hr-up c-r
scans !'/ere avai]able for reviq,r iI one-hatf of tlre patients, ard were performed at
varior:s ti:nes post injury (frun 1 day to tuo years). lihire nnst injuries atrpear to
heal rapidly, 5Z of those patients wtro lrlere restudied dqnonstrated residuaL liver
defects persistirq lorger tlran four rnontls post-trauna. None of these have deveroped
hqnatobilia.

sultrnarlt: Ihis report on a large series of selected pa.tients with liver injuries
demonstrntes tlrat .ilitial nonq:erative treatlr'nt is safe ilt*n cai€fuuy nonitorcd.
HemorrlEge even frcrn najor liver lacerations after initial cessation of bleedirq
rarely occurs. A snal1 nnnber of patients with po:sisterrt liver defects ho$rever nay
be at risk for future cdrpl"ications suctr as henatobiLia.
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Both diagnostic peritonear ravage (DpL) and computerizeal axialtonographv (cr) are used in the eviluation of trr.- uro"r.n aftertrauma. This study was undertaken to compare the significantcomplications associated with the use of these tno moaiiities]
The care of 1-L,027 patients admitted to 6 trauma centers from6/L/86 to 7/3r/a8 was reviewed 

"otr",r".-niry and retrospectively usingdata fron hospital records and a computerized a;;;;'-feqistry.Autopsies were performed on arl patients who died. silniflcantcomplications from e19h diagnostic procedure.were e,raf,rii6a by amultidisciplinary medicar iudit .i*ritt". 
""rp"r.o---"i' traumaspecialists. The committee's findings were reviewea'..ii".p."tive1y toverify their accuracy.

2695 patients underwent DpL and l"j-52 patients underwent CT scangf lhg abdomen durinq resuscitation. There were r.8 DpL courpiications:6 .false 'negative lavages, 10 visceral perforations and 2 vascu]arinjuries. AII but 3 of the perioiattons i"q"ir"O operativerepair.There were no deaths associa-ted with DpL 
"orpii"itiorr..'There were 42 comprications associated with aLdoninat cr scan.There were 3 false positive scans ."a 15 ful".- 

".Sitj-"" scans(incruding 6 sprenic injuries ana s smiii bowel injuries). seven crscans were initially. nisread, Ieading to delays in Aiagnosis andtreatment of 5 sprenic injuiies and 2 srnarr bor^re1 injuri6s. Twelvehemodynanically stable^patients were significantly d.i;;;-i.;'golng totltg operating room ()2 hours) because 6i outaining a cr scan of theabdonen' operative treatnent of an epidurar henatoma was significantryderayed by obtaining an abdominal cr scan and contributeal to apreventable death. Five hemodynamically unstable patients wereevaluated by abdominal CT scan. AIl 5 subsequently died; 2 were non_preventable, 2 died from other errors in management. One death waspotentially preventable due to the delay to the operating roonattributable to the CT scan.

The incidence of conplications is 1ow for both modalities. Thererr'ere no preventabre deaths fron DpL but there were 2 pr-ventarredeaths associated with abdominal Cf scin. This stuAyi i"A:.i"i", thatoverall DPL is associated Hith less preventable mortality andmorbidity than cT in the evaluati-on ot afAominaf trauma.'-------
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ABSTRACT

rn the united states, diagnostic peritoneal lavage (DpL) has been widely used for
evaluation of blunt abdominal trauma. rn Japan, ultrasonography (us) is routinely usedin the emergency center, and its usefulness has been discussed. In thl.s study weprospectively anallzed the accuracy of US detection of hemoperltoreum in blunt abdominal
trauma.

Material and Methods
From March 1989 to mld-october 1989, 236 blunt trauma cases were admitted to our

emergency center. Excluding DOA cases, obvlous isolated head traunacases and isolated
extremity cases, us exaqinatlon were done for 82 cases. There were ten ircomplete
records, which were elininated fron this analysis. The 72 cases studied consisted of
59 nal"es and 13 fenales, havlng a mean age of 33. The uost comon mechanrsn of injurf
was the motor vehicle accident (6r.rz), 52,32. ot whlch were motorcylce accldents.
Examination were perfomed by various physiclans ranging fron postgraduated year (pcy)
2 to PGY 8. The ltitachl EUB-400 was used as the US nachine, Examinatlons were mostly
done just after admission, and were repeated lf the lnltlal examination was equivocal $r
negatlve but abdonlnal trauma was sti11 suspected. Initlal examinations were done 63.5
miDutes after injury on the average, wlth 61.22 of these performed within 60 minutes. Af
an anechoic or echo-free space was recognized in Morrisonrs pouch or Douglasr cul-de-sac,
we took it to be positlve hemoperitoneuu. Bilateral hemothorax, cardiac tamponade,
liver, spleen and bllateral kidneys were also checked as routlne measures. Most
examination were done wlthin 15 minutes, and it took no longer than 5 minutes to evaluate
hemoperitoneum.

Result s
The sensitivlty of us detection of hemoperltoneum was g7.62 and tts speclfiity was

1002 (flg 1) rn one of the tvo false negative cases, 5 nl of blood was taped by DpL
catheter. llowever, laparotomy was not indicated. The other case had a hlstory of lap-
arotomy and his heart rate was unstable in spite of rapld fluld infuslon. Hemoperitoneuu
was not demonstrated by us' though it was revealed by cr scan. Laparotony revealed
superior mesenteric venous injury. In 6I.57 of the Us posltive cases hemoperitoneuo was
detected in the initial examination, wLx]n 76,92 of us henoperitoneum positive cases
undergoing laparotouy. A total 0f 87,57 0f the inttial us positive cases required
laparotomy. No negative nor unneceasary laparotony was perfomed in this series,

Dlscussion
Although the sensitivity of Us detection of hemoperitoneum (87.62) is lower than of

DPL (982)' lts sPeclflcity was alnost 1002. l'{Oreover, US offered several advantages over
DPL: noDinvasive examination, the examinatlon can be repeated, organ speclfic information
can be obtained, and information concerning henothorax and cardiac tamponade can be
derived. Inconcluslon, we belleve that US ls a very effectlve examination method for
evaluation of blunt abdouinal trauma in the emergency center.
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"riJ"- proi ""to,ABSTRACT

Restoration of dentaf occlusion and immobilization of
the fractures are paramount in the reduction of fractures of
the dentate maxilla and mandible. Anatomic alignrnent of the
bones is secondary and, if functional anatomy is re-
established f orm wiII f ol]ow. In order to assess the
importance of closed reduction maxillomandibular fixation
( CRMMF ) alone , and in combination with open reduction and
internal fixation (ORIF) of fracture sites, w€ undertook a
retrospective study of rnultiple traurna patients treated f or
mandibular fracture during a 42 month period. Treatment
with or without CRMMF (+/-ORIF) was determined, and follow-
up radiographs reviewed to determine occlusal relationship
and function.

Of 73 patients sustaining mandibular fracture, 7 died
prior to definitive therapy, and adequate follow-up was
unavailable for 9. Results of therapy are summarized in the
table. Three patients had stable fractures, not requiring
intervention, and 3 patients had non-operative management in
the face of severe head injury. 5 patients in the oRrF
group had too few teeth to assess occlusion. One additional
patient underwent open reduction 'and external fixation of
the mandible with poor results.

THERAPY NO. PTS. OCCLUSION ACCEPTABLE MALOECLUSION
cRMl,IF L7 l_7(100?) 0
cRMlrF+oRrF L6 LL(6eZ) 5(31?)
oRrF 17 2(L2z) 10 ( 5e? )

Mandibular fractures which can be managred by CRMMF
arone, have a row incidence of malocclusion. when open
reduction is reguired, concomitant CRMMF is necessary to
insure proper bite. ORIF without CRMI'IF should be reserved
for patients with inadequate dentition for interdental
fixation, as the risk for marocclusion and the rongterm
complications thereof is high.
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ABSTRACT

Multlpiece tire rins used on trucks, tractor trailers, campers, and buses can
predlspose to severe inlury as a result of explosion during tire change. Although
nore than 500 such accident' have been reported to the National Highway tiafftc
safety Adnlnistration (NHsrA) leadtng to approximately 100 deaths, no;eports exist
ln the surgical literature as to the nature.and the cause of these injurles.

The case recordg of seven patients hospitalized at ltenorial Medlcal center, rnc.,
savannah, ceorgia betseen August 1981 and August \989, with injurles secondary to
a nultipiece tire rio were reviewed and analyzed to determine the nature of the
injuries and to assess the cause.

All patients were nale; age range 17 to 47 years. Mean trauna score was 13; nean
injury severlty score was 30; and mean head abbreviated lnjury score was 3. Four
vlctins required intubation at the scene or in the energency departnent for alrway
control. dll seven victins had nasslve naxlllo-facial ir.r."; 

"i" had ocular danage;
four had both cranial and intracranial injury; and three had extrenity fractures.
There were two deaths both due to extensrve head injury; three patients suffered
signtficlnt long tern disabillty; and all survivors required extensive reconstructive
surgery.

The6e accidents reeult from a flaw inherent in the design of the nultiplece tire rim.
under nornal circunatancea, there le a delicate balance of the rin parie withholding
trenendous energy levels. External and internal physical factors during tire change
nay disrupt this balance causlng an explosive separation of the apparatue into the
victim. The force i€ estlmated to be 2000 G.

since nany of these accldents are not reported to the NEsrA, the incidence of these
injuries may be slgnificantly higher. An alternative tire rim deslgn is available
which ls.not hazardous. Safety devices, design modlfications or a law reatrictinethe use of the nultlplece tire rin must be consldered if these accidents ... to-uZ
prevented.
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ABSTRACT

The effect o-f alcohol on the trauma patient is controversial, with numerous authors
citing no difference in Dortality in the acutely intoxicated patient. The purpose of
our study was to investigate the effect of alcohol in the patient with lsolated splenic
injury. Fron 1980 to 1989, 47 adult patlents with splenlc trau@ as the onl-y najor
injury were adnitted to the Traum service. There were 37 nales and 10 femres with a
mean age of 29 years (range 15 to 6l). Blunt traum was responsible fot 44 (g4 percent)
of the injuries. Group I consisted of 24 patients with a mean blood alcohot level of
185 ng/dl (range 15 to 380). In Group 2 there were 23 patients without detectable blood
arcohol' There vas no statisticalry significant difference. betveen the two groups in age
Abbreviated Injury Severity Score, initial henatocrit, and grade of splenic injury.
Hypotension was present in 13 patients (55 percent) in Group I versus six patients (26
percent) in Group 2 (P < O.O5). Significant abnorulities in clotting studies vere
present on admission in six patients (25 percent) ln the alcohol detected group versus
one (4 perbent) in the other group (p <0.05). Blood transfusion requirements in the
fitst 24 hours vere significantly greater in Group I (uean 3.9 units) versus Group 2
(nean 0.5 units) (P < 0.001). If alcohol was presenr, there was much less chance for
splenic conservation as 18 patients (75 percent) underwent splenectomy versus 7 patients
(26 percent) in the non-alcohol group (p < 0.05). There was one death and this occurred
in a patient acutely intoxicated who suffered a cerebral infarct. From the above find-
lngs we conclude that arcohor has a negative impact on the trauma patients with splenic
injury' Hypotension on aduission, abnormarily in clotting, and transfusion requirenents
in the first 24 hours are greater in this group conpared to a sinilar patient without
alcohol' rn addition' when surgery is required in the alcohol intoxicated patient,
splenectony is often necessary versus splenic salvage in the lon_alcohol group.
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The eurvival of trauma centers nay increasingly rtepenrr on financiar viability.Public agencv based trauma reimbursemtnt is rimftea, ind nev ,";;;; providingfundinq for trauna care are badly needeat. rnjury rerated i";L;; includingintoxication, the use of vehiclar piotective ilevices, anal the o"" o,t-ti.""urng havebeen.aE'ociated vith a greater risk of injury. rtisabiiity, 
"na """t".-rn'" extent tovhich public agencies bear the tinanciat burien for i"iuii, i""o"i"i"i ,iin high riskbehavior is not clear. The purpose of this stu<ly vas to determine the rerationshipbetveen private versus public trauma care tunrting. anil the frequency of intoxication,the uge of protective devices, and the nechanigmlt iniury.

. The .trauna registry recorals of 10.0u aaults hospitalized at one. ot 5 traudacenters in san Diego county over a 55 month perioit 'were inirvr"a,'-iutients yeregro-uped according 
. 
to private (uuoTlra party/eic) ; polii".(neilicaid/county/medicare/etc.) hearth care sponsorship.- rr" in"iaen"" or averagevalueg for various tactors flere analyzeal for eich group: I

Iticidence or value for: public funrling (n=5290) private funrling (n=3727)age 31.8 t 15.3 (lrs) 31.9 + 15:srss 14.2 t L4.8 (Ns) 13.? r 13.1length of stay ?.9 r 16 (l{s) 7.4 ! LLhosp,charges (thousands) 19,1 r 43.5 (NS) Lg.2 + 34.7

average BAt (gmt)
BAt ).1
llVA's trlo seat belts
llCA's v/o helmets
penetrating trauma
gunshoL wounds

.101L2*.0?5+.0g5
L748/4308 rested (41t)* 738/2542 rested (29t)
L5041L932 knovn (?8t) * LLLT /L649 knoyn (6st)
4491627 known (?2t)* z3z/420 known (55t)

L4881 629a Q4\l * 37 S / 37 27 ( 10r)600/6290 (9.5t) * L6L/3727 (4.3t)* p ( .001" public vrs. private groups

This alata demonstrates that trauma Datients not providing tor their own healthingurance vere nore frequently intoxicateat. haal higher Ulooe aicotrot'i"u"f", dial notvear protective devices as often, anal h.ad i higher inciitence of gunshot
Younds/penetrating trauna vhen compared to patients vittr private t"iittt inrurun"".Failure to establish and enforce aalherence to lavs which are'<lesignea-to 

"Lou"e 
injuryincidence and severity guch as. mandatory geat beit and hermet rir", so* contror, ordrunk driving lavg are generating enormoug trauma care costs vhich are being borne toa 'Erhstantial.degree by public agencies. Either the establishment of stricterpenalties and regulations governing this bebavior, or the institution of ,,user feea,,in the form ot vehicular licensure anil regietration taxes , arcohor tax, anal firearmgtax siII be necessary to offset the increalerl public costs g"n"."t"d ri irti" activity.
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ABSTRACT

Hawaii's seat belt law took effect on December 15, 1995. In an

effort to evaluate the impact of this on traffic rnorbidity and mortality
on the island of oahu, we reviewed. the charts of traffic accid.ent victims
kilLed or seriousry injured (N=441) in the 6 month period before and after
the seat bert raw took effect. Fortowing enactment of the l-aw, the number

oi hospitalized victims decreased from 215 to 16g and the nurnber of
fatarities decreased from 40 to 18. The percentage of victims with major
r"eurologic (188 to 108), thoraclc (L2Z to 98), abdominal (148 to 9?) and

orthopedic (158 to 108) injuries decreased. after the seat belt raw. The

percentage of victims with at least one major injury d.ecreased. from 41g

lo 272 (p..Ot). A survey of passesger vehicl-es shohred that seat bett use

increased from 348 Lo 742 after the seat belt rar"/. Among the vi-ctims,
seat belt use increased from 222 to 542. we concrud.e that seat beLt use

on oahu more than doubled after the seat bert Law and this coincided with
a significant reduction in traffic morbidity and mortal-ity.
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ABSTRACT

Iliac vascular injuries are a source of significant morbidity and
nortality. To define those tactors which influence outcome, the records
of 233 consecutive patients with these injuries were reviewed.

Isolated injuries (arterial only 298, or venous only 71t) occurred in 170
patients. The renaining 53 patients had conbined arterial and venous
injuries. Although the nortality rates for isolated venous and isolated
arierial injuries were similar (2!% vs 26*l , the nortality rate for
conbined. arterial and venous injuries was signilicantly higher (49t).

Ttre presence of shock, defined as systolic BP <8onnHq. was deternined
in both the preoperative and intraoperative peri-ods. Normotensive patients
anc those experiencing transient preoperatj-ve shock had a mortality rate
of 3t. patients experiencing preoperative shock whj.ch persisted i-n the
operating room (sugqresting continuing henorrhage) had a nortality rate of
66&. Methods of repair of the conmon and external iliac arteries includ€d
Iateral suture (35 patients), end to end anastomosis (16 patj-ents).
ligation (11 patients), PTFE interposition graft (17 patients), arterial
autograft (2 patients), and extra anatomic bypass (5 patients) - The
simpiest methods of repair (lateral suture and liqation) were associated
with mortality rates 40t and 828 respectively. In contrast. patients
treated by end to end anastomosis and PTFE interposition grafting had
nortalities af 258 and 248 respectively. This suggests the severity of
injury was more inportant than t,echnique of vascular repair in determining
outcome.

Injuries of the common and external iliac veins were treated with
lateral suture (94 patients) , ligation (60 pati-ents) , end to end (2
patients), and PTFE interposition graft (1 patient). Ligation of the
.onnon or external itiac veins (65 patients) was associated with a 46t
nortality rate and zor| of the survivors ceveloped acute or chronic edetna
of the lower extremities.

The overall nortality for the series was 309, and 878 of bhe deaths
occurred within 3 days of the injury. The belter results seen with end to
end repair and graft interpositS-orr are a reflecti-on of less extensive
injuries. Although morbidity fron venous tigation nay be siqnificant, the
hiih nortality in this group of patients suggests heroic efforts to repair
these injuries should not be attenpted. Mortal-ity for penetrating iliac
vascular injuries is related to both the conplexi"ty of the injury and
continuing hemorrhage but not necessarily the method of repair'
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Diagnostic criteria and guidelines for hospita] admission
for suspected myocardial contusion, (MCC) remain unclear, 'and
many eenters continue to admit otherwise uninjured patients
with isolated chest wall contusions because of the suspicion
of myocardial contusion. The purpose of this study was to
examine the clinical sequela of patients admitted with a
suspicion of l*lCC and develop speeific criteria for short term
observation or immediate discharge folloning isolated, minor
blunt chest walI trauma.

The hospital and trauma registry records of al} patients
admitted over a 33 month period yith suspected I*{CC vere
revieved. Admission EKG, cardiac rhythm, isoenzymes, cardiac
related eomplieations, and associated injuries yere analyzed
for 524 patients.

28 cardiac related complications occurred in 27 1524
patients, (4.8t). These complications included 23
dysrhythmias, 3 infarctions and 2 pericardial effusions.
23/27 had abnormal adnission EKG's. Ll27 patient developed
dysrhythmias 4 hours following admission, and 3/27 patients
had normal EKG's, but major associated chest trauma requiring
ICU admission.

There were no complications in patients with isolated
chest waII eontusions, a normal admission EKG, and a normal
rhythm at 4 hours. CPK isoenzymes were elevated () 5t) in
LL3/479 (23t) There was no relationship between CPK elevations
and the development of related cardiac complications.

The importance of blunt myocardial injury is related to
the clinically significant complications that arise fron it.
In this study, aIl patients rvith elinically significant
cardiae complications associated with blunt chest injury
presented with either abnormal EKG's or dysrhythmias rithin 4

hours of admission, or major associated chest injuries. The
complete absence of significant cardiac sequela in patients
with isolated chest vall contusion, normal admission and 4

hour EKG, and no other associated major injuries suggests
that these patients do not require hospital admission and may

be discharged following a short period (4-6 hours) of
observation and cardiac monitoring.
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ABSTRACT

We revieted the records of all patients $Iith penetrating extremity
..rru =Ioli"a-rv ""gi"gtiprtv 

rtit""" ise+ and r-gaz 1n .".td:L t-t--1"-t-ttiil:
iil-";Js""Ji" 

-'yi"id -of' rtutine angiography .in patients whose onrv
i"ii""ti3" i"i ""gi"gi"phv 

was proxirniiv or tne inju51 t":-l1tj"-'-YTll];
;-e;i;A =p""t,- "it.i"6i" 

-oirp'e==ioi'' bv presuned, l"i1!?ii:^and srnarr

rterial branch extravalEion 
-as rninor lngiographic. findings' Major

;;;;;;;phf" 
-ri'ai"g= 

included abrupr r'"s="f culoff, intinal tear, rnajor
essel extravasaEl""l---lrri"*r""i"l pseudoaneurysm and arteriovenclus

fistula (AvF) '

152 extremities with l,6L injuries were evaluated. ll'-h-e av-er'age age

was 2s y;;:---il; l":"iv was a lunshot- $/ound (Gsw) in -103 (68?) and a

stab wound in 48 1a-if'patients' High velocity- gunshot ,11d. 1l"tg:l
"""a= 

-ria" up 6* and r-? ot tne cSW respectively. L.4 .(9t) of the

"Ii""tJ 
-tt"a a'najor "u""it"rity 

on angi.ogrlrn' 8/L4 patien-ts.underwent
;;;;Ii;"-;"piii.- n. p.iit"i wfth -nin;r ansiosraphic findinss had

perative rePair.

L3ll-4 patients with a positive angiogram.anq 8/8 ry!i:"t:-11:^11:
op"r"tiirr"! 

-=.$;i;'-;.a --.rt 6t*ut pnysicai f indings whi-ch indicated
iiqi"g'upnv a.,&7or "*piot iiott'..patfenis "i-tl-"ijw.:Ju.: *f*t:::"::"*:.:;:i;i;"1'"s;;; 7)T "t the tirne as compared to 1-2? in those patients
ithout a fracture. 'r" put1""ii with a Gsw and a maj.or angiographic

;ffi;;;, -. ?;;l;;; ""=';;;;;i 
u\ g!.the tine' Proxirnitv $/as the sore

i;i;;ii"; ioi .nsj."qi"piv-:-" l-08 (714) of the--patients' a !-o:?*)^-hul-i
$;"ir;;;;rtii-til-5"i der-init).on' 1z srnal.f pseudoaneurysms of the
nteriorhumeralci-rcumflexartery).However,thisabnorrnalitywasfelt
o be c1inicallY insignificant.

we conclude that patients r^iith low velocity penetrating :I!T1!I
injuries who n"""'*ItfiJi-"-it.- ".-t .i- 

physical- ind roentgenographic
eiirninations do not require nandatory angiography'
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ABSTRACT

Hypertonic (7.5vo\ sarine (HS) has been advocated as.a.resusciration sorurion for injuredand burned patienrs. Recent.animir ri"or", rt-" ,rffio-th"t Hs i*i"^Jiril"aing ourioguncontrolled hemorrhase while.normar ro.szrjl"rinJ?N's) does not. one potentiaimechanismfor this effect is throusf, ur.oairutt'on p.|io6i"by'ir:sl';"*ever, any.anticbagulant activityexhibited bv HS, in thE absence ;f 
"d"d; 

;;;,i, .o"urip.oro" another mechanism for theincreased hemorrhase. This study *u, urJ"ri"ili.til"o""f"r-io" ir Hs J"* r#ffit dextran)exhibits anticoazulait effects. N,i.rnur r'r--1..uv."0",;f"*;;;;ffiJr"*iirlil'."r,"u,
diluted with eitfrer HS o, n"r^ut-(a6%il;iil"'iil?d;." i'rottrrombin times (pr) and activatedpartial thromboprastin times rerrrj *;;;;"'.;;; u.,ng un automared coagulation timer.Normal ptatereti from hearthv_donoi, *"*ii-ii;;il dr"r"?.-ilriE]il,qr;ilil ilom", lzogywere obtained using 5pM Afip as trre aggrelatioi Jriiluiuror. sodium concentrations on theprepared ditutions were measured using5n io*."1"".-ti"J'"r"*."d;:- e9;;;;;;rri"u'"iu""r, g.oupmeans were performed_using student's-t-test *itr, soJi.oni,s correction for multipre simur_raneous comparisons. Results are expressed u. 'n".-l- r i-urr,i 

"iil"iiriJ.j,J il't'Jfrinutionr,
VoARP FI-NS pT_HS APTT-NS APTT-HS ZoAg-NS VaAg_HS

100 11.1 +.1 11.1 t.1
97yz
95 II.2+ .t 11.5 t .190 11.5+.1* I2.2+.1*

31.5 +.1
31.6+ .1* *

3L.6+ .1t' *

32.1t .3 * *

34.1+.4**

31.5 t .1
32.7 ! .2* *

35.3 + 1* *

42.9 + 1* *

94.9 + 2* *

sa i;r
85.6 + 1*
86.6 + 2* *

si i;z
67.2+7*
6./+ 1**

79.9xL 81.0t 1

75 IZ.5t.L** 17.g+.1**
*p

The 97'5vo' 95vo' and 90vo ARP dilutions were found-to correspond to serum sodium levels
2!^]!?:.1w'T!.?63 mEq,/I, respectiv.rv. st'"*tr."tiv Jilr,iti.un, changes were seen at ail con-centratio's of HS tested for the-Aprr 'ana 

"t 
.on."it*i,ons above Svo HS for the pT andvoAg. rrtgh degrees of correlation wer" ;;;fi;;;en the HS concentration with theprolongation in PT (R' =0-97, p<0.000tr *a-*rttr t-r*'irotongutiorrin iifr"iri"'=ii.sa,p<0.0001). Thus, Fis extiuiti inticoaguffi;tr&.'ililfle the prorongations )n croiting timesdo not appear crinicailv sisnificant, a;;.";grr;i .ii".t ,nuy be more pronounced in the

l.ef{ii^qJtit"lt*:#,fi1i*rnJ*f*:ul"*#:-n:.:r##.,n#,TT,."#,"coagulation abnormaliw- ai"ng.with 
"ilg;r i" 

"ti"?;;;r'*l- ron., could contribure to the
il:fi:,r,."X1f". 

loss obJerved"in 
""p;;idil;"r;;;;riirla t".o,rr,uge treated with Hs
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MASSIVE TRANSFUSION: OUTCOME IN L44 TRAUMA PATIENTS

Between October 1984 and March 1989, L657 patients received a total of
L2,600 units of blooal (uRBC) at our institution. I47 (9Zl of these
received massive transfusion, defined as 20 or more uRBC's. In order
to survey utilization and analyze outcome in patients with massive
transfusion, rr'e divided the population into groups based on units nBC's
received: 0-I, 2-5t 6-19, 20-25, 26-35, >35. Outcome variables include
percent survival(s), me.an probability of survival using TRISS (FE), mean
Injury Severity Score (T*), mean hospital charges in dollars (F),
presence of shock on admission defined as Systolic Blood pressure less
than 90 (8 shock), percent complications, and percent of patients with'
closed head injury (CHI) defined as discharge CHf of 4 or 5 on
Abbreviated Injury Scale (AIS) .

URBC N %S FS ISS

0-1 l46se lga l.ga 10 I 76s62-s I e:g I es I .az 20 I 2329s6-re I s22 I ta I .te 28 I 42s 4L
2A-25 1 St I Sr I .ts 33 I 63L9426-3s I St I ss I .aa 36 I 6 4564

36 I r03835

$ ?shock

4

10
16
34
30
39

?CX

20
4L
55
65
70
91

UCHI"

L2
32
50
67
70
67

We concl-ude: (1) The survival rate in patients with massive transfusion
exceeds 508 justifying the high expenditure of resources; (2) The
complication rate clifirbs steadily as the transfusion requirement
increases, suggesting immunosuppression associated. with' massive
transfusion; (3) The presence of closed head injury in the massively
transfused patient increases mortality but does not preclude survival;(4) A majority (66?) of the massively transfused. group were not in shock
upon arrival in our emergency department suggesting, even in a trural
environment with long transport times, a high guality EMS can deliver
these patients to the trauma center in salvageable (559) cond.ition.
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Washington, D.C.20010

14809 Willowbend Circle
I^/ichita, KS 67 230

1836 South Avenue
LaCrosse, WI

0 : 303-B 32-6165
H: 303-3 55-57 09
General /Thorac ic
Surgery

0:802-775-'2937
H:802-773-4L4:)
Orthopedics

0: 503-9 26-947 I
H: 503-9 26-66L3
OB-GYN

0: 503-485-8331

Surgery

o z 602-626-4024
H: 60 2-7 95-7 0L5
0r thoped ic s

0: 804-7 86-9331
H:804-77 4-2584
Urology

o: 61 2-920-0844
Hz 6L2-559-3222
Anesthesia

0:507-284-2226
H:507-285-1045
Orthopedics

0:303-740-7760
H:303-67I-0250
Head & Neck Surgery

a:402-489-6553
H:402-423-77 68
Thoracic/Cardiovasc.
Surgery

O: 202-54I-7 257
H:202-829-3486
Gene r aI lTrauma Surger:v

o: 31 6-268-0296
H: 31 6-7 53-0627
General Surgery

0: 608-7 82- 7 300
H:608-7BB-7808

+Generar burgery



EDI'{ONDSON ' Robert C.
(Ann)

EDNEY, James A.
(Patricia)

ESRIG, Barry C.
(Ann)

FELICIANO, David
(Barbara)

FERRIS, Bruce C.
(Joan)

FISCHER, Ronald P.
(Nancy)

GALL, Warren
(Beth)

G00D, James T., Jr.
(Jan)

GOLDSTEIN, Alan S.

GRIFFIN, William T.
( Sheila

HELLING, Thomas C.
(Linda)

JOHNSON, James H. Jr.

JOSEPH, Jon W.

L207 Fairchild Court
Woodland, CA 95695

University of Nebraska I'Ied. Center
42nd and Dewey
Omaha, Nebraska 68150

50 Bellefontaine St. 11403

Pasadena, CA 91105

University of Rochester Med. Center
Dept. of Surgery 501- Elmivood Ave.
Rochester, NY L4642

825 N. Hillside
wichira, KS 672I4

UTHSC aL Houston
643I Fannin , ll4 .284
Houston, Texas 77030

345 W. Washington
l"ladison, WI 53703

2658 S. Dexter
Denver, C0 80204

Loren Industries
3801 Green Street
Hollywood, FL 33020

600 North Cotner Blvd.
Lincoln, NE 68505

4320 Wornall, //308
Kansas ciry, M0 64111

1145 North 29th
Bi11ings, I'{T 5910f

6490 Excelsior Blvd. llE-L}4
Minneapolis, MN 55427

0: 916-666-1631
H:916-662:7856
Internal Med
(0ncology)

o:402-559-407 5

H: 40 2-592-4335
General Surgery

o: 818-793-1135
H: 818-355-1883
Thoracic Surgery

0: 71 6-27 5-1516

Gen/Trauma Surgery

0: 316-688-7500
H: 316-7 33-L24L
Plastic Surgery

0:713-792-5407 ,
H:713-827-7925
General Surgery

0: 608-2 52-847 3

H:608-276-8605 '
Cardio /Thorac ic
Surgery

0: 303-B 93-62L3
H:303-756-6398
Internal Lledic ine
(Pulmonary)

0: 800-3 27 -022L

GeniTrauma SurgerY

o z 402-467 -3495
Ht 402-48B-9517
General SurgerY

0: 816-7 53-7 460
H: 91 3-649-6L64
General SurgerY

0 : 406- 252-7 Ll-5
H: 40 6-652-240I
Neurosurgety

O: 61 2-920-0844
H: 61 2-925-4L17
Anesthesia
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JURKOVICH' GregorY
(Deanne )

KAPPEL, David A'
(Caro1)

KLASSEN, RudolPh A'
(Frieda)

LANDERCASPER, J€ffreY
(Betty)

LAU, JeffreY M.

(Diane )

LEWAI-LEN, David G '
(I'Iar t i )

fTINDSCHEID, Ronald L '
(Carol)

J,UCIE, StePhen R.

( Sharon)

MACCOLLUI'I, l'{. S. (Bif f )
(Fran)

MACKERSIE, Robert C'

I'ICCROSKEY, Brian L '
(Be t sy)

I'ICGUIRE, Arthur M'

LTc. I"lc (Peggy)
(Inactive Member)

MCKINLEY, Richard C'

. (Susan)

MEHROF, Austin 1', Jr'
(Trudi)

METZDORFF' l'lark T'
(Marie-Louise)

Harborview Medi-cal Center
325 9th Ave., ZA-L6
Seattle, WA 98f04

1300 ChaPline Street
Wheeling, WV 26003

200 First Street, SW

Rochester, MN 55905

1836 South Ave.
LaCrosse, WI 54601

2228 Liliha St.
Honolulu, HI 968f7-1651

200 First Street SW

Rochester, MN 55905

200 First Street, SW

Rochester, MN 55905

3804 l'lcGirts Blvd.
Jacksonville, FL 322L0

L26 E. Desert Park Ln'
Phoenix, LZ 85004

4185 Front St. llL
San Diego, CA 92L03

Denver General HosPital
771 Bannock St.
Denver, C0 80204

USA I"IEDDM NURE}'IBERG

APO NY O9TO5

6333 Halifax Ave ' South
IlinneaPolis, MN 55424

Box L54, MCV Station
Richmond, VA 23298

2226 NW PettYgrove st'
Portland, 0R 972L0

O z 206-223-59L2
H:206-232-2L53
Gen & Trauma SurgerY

oz 304-233-0590
Hz 304-27 7-3018
Plastic SurgerY

O: 50 7 -284-3662
H:507-288-4879
0rthopedics

o : 608-7 82-7 300
H: 507 -895-6222
General SurgerY

0: B0B-5 37 -Lgl 4

H: 808-5 95-7 039

Thoracic/CV SurgerY

oz 507 -284-4896
H: 507 -282-4463
Orthopedic SurgerY

Oz 5A7 -282-25LL
Hz 507 -282-5 5 9B

0rthopedics (Hand)

0: 904-3 99-3604
H: 904-3 87 -3604
0rthoPedics

Oz 602-234-0540
H: 60 2-944-387 3

0rtho/Plastic SurgerY

0: 6l g-Zg4-6287
H: 619-5 63-7 7 23

SurgerY

0: 303-89 3-7 47 5

H: 30 3-7 59-37 02

Gen/Vasc. SurgerY

General SurgerY

0: 61 2-835-3582
H: 6l 2-929-6L23
UrologY

0: 804-786-9318
H:804-794-6329
GenlPlastic SurgerY

0: 503-2 26-632L
H:503-243-1088
Gen/Thor. SurgerY



I'{ILLIKAN, Scott J '
(Ann)

l'100R8, E. Eugene
( Sarah)

I"100RE, Fred
(Paula)

l,lOORE, John B.
(Debb ie )

MORRIS, John A' Jr'
(Julia)

I"iUCHA, Peter A' Jr'
(Sonj a)

NELSON, Gerald D'
(D0ris )

NEVIASER, Robert J'
(Anne )

OLFELT, Paul C'
(He len)

OLSON, William E'
(Joan)

o ' IIALLEY, Keith F '
(Lynn)

0SBORNE, Robert W' Jr'
(Llar tha)

PALIIER, Andrerv K'
(Nicki)

PHILLIPS, Thomas F'
(Bonn ie )

P.0. Box 35f00
Billings, MT 59107

Denver General HosPital
777 Bannock Street
Denver, C0 80204

Denver General HosPital
717 Bannock Street
Denver, CO 80204

2L05 KiPling
Lakewood, C0 80215

5-2304 I'ledical Center Nc '
Vanderbilt UniversitY
Nashville, TN 37232

200 Frist slreet, SW

Rochester, MN 55905

825 N. Hillside St'
wichita, KS 612L4

2150 PennsYlvania Ave ' NW

Washington' DC 20037

2206 Parkland Lane
N1inneaPolis, MN 554L6

540 Barton Shore Drive
Ann Arbor, MI 48f05

Three CooPer PLaza, Suite 411

Camden, NJ 08103

LZLZ S. llth Bldg ' ll42

Tacoma, WA 98405

550 Harrison Center
Syracuse, NY L3202

Dept. of SurgerY, Ward 3A

;an Francisco General HosPital
San Francisco, CA 94110

oz 406-256-2500
H: 406-6 56-3982
Thor/CV SurgerY

0: 303-B 93-7 045
H:303-83L-4L02
Gen/Trauma SurgerY

o: 303-89 3-7 045
H:303-7 41-1210
Gen/Trauma SurgerY

0: 30 3-234-L455
H: 30 3-232-4050
General SurgerY

O: 6i 5-322-6580
H:615-292-0483
General SurgerY

0:507-285-6960
H:507-288-8635 p

General SurgerY

o: 316-688-7 500

H:316-684-L524
Plastic SurgerY lt

0: 20 2-67 6-4386
H: 30r-869-1919
OrthoPedics (Hand)

O:612-932-5000
H:612-922-L135
Rad io logY

0: 3l 3-434-4200
H: 31 3-994-0382
Gen/Vasc. SurgerY

0: 60 9-342-30L3
H: 6O 9-234-0253
Gen/Trauma SurgerY

0: 20 6-383-3325
H: 20 6-7 54-l B5B

Gen. SurgerY

O: 3l 5-472-20L5
H: 3l 5-446-LL2B
0rlhoPedics (Hand)

O:415-BZr-5458
H:41 5-BZL-0427
Gen/0rtho. SurgerY



PICKARD, Laurens
(Bonnie)

PIERCE, George
(Carolyn)

POLACK, Edward P.
(Wendy)

POTTS, John R. III

RATZER, Erick R.
(Je anne )

ROSEMURGY, Alexander S.
(Kathryn)

RosnNggRGER, Alan
(Mary)

ROSS, Steven E.
(Caro lyn)

RUTHERF0RD, Robert B.
(Kay)

RYAN, Kevi-n C.
(Sue)

SCALEA, Tom M.

SEY|IOUR, John
(Joan)
(Senior Member)

SHACKFORD, Steven R.
(El1en)

SHARP, Kenne th hr.

(Eileen)

SHERMAN, Harold

One Baylor PTaza
Houston, TX 77030

University of Kansas Med. Center
39th and Rainbow Blvd.
Kansas City, KS 66103

1300 Chapline St.
Wheeling, WV 25003

T-2IL3 Medical Center No.
Vanderbilt University
Nashville, TN 37232

3 Cimmaron Drive
LitEleton, C0 80121

One Davis Blvd., Suite 703
Tampa, FL 33606

4045 Wadsworth Blvd.
htreatridg", C0 80033

1111 Mt. Pleasant Way
Cherry Hi1l, NJ 08034

Box C-3L2-4200 E. 9th Ave.
Denver, C0 80262

1207 Fairchild Court
Woodland, CA 95695

116 Will0w Sr. ll2
Brooklyn, NY 11201

825 E. Brh St. llLL06
Minneapolis, MN 55404

University of Vermont College
o f }ledic ine , The Given Bldg .

Burlington, VT 05405

T2II3 Medical Center North
Vanderbilt University
Nashville, TN 37232

P.0. Box L2B9
Trauma Center Office,
Tampa, FL 33629

0:713-799-4599
H:7L3-669-97 22
Gen/Thor/Ped Surgery

o: 913-5BB-6128
Hz 913-268-5631
Gen/Thor/Vasc. Surgery

o: 304-233-0590
H:304-233-6L32
Plastic Surgery

0: 615-3 22-0259
H: 615-3 52-01L9
General Surgery

0:303-399-1L94
ii: 303-7 BI-2002
Gen/Oncology Surgery

0: 813-253-6001
H: 813-9 3L-3427
General Surgery

0: 30 3-467 -L243
H: 303-980-1106
Gen/Thor/Vasc. Surgery

0: 609-3 42-3AL4
H: 609-3 54-L457
Gen/Trauma Surgery

o: 30 3-394-8552
H: 303- 322-37 90
Gen/Thor/Vasc. Surgery

0: 916-6 66-L63I
H: 91 6-662-LL42
Radiology

0: 718-735-3416
Hz 7 IB-402-0924
General Surgery

o:6L2-336-r653
H: 61 2-245-2458
Neurosurgery

0 : B0 2-656-2563
H:
Gen/Trauma Surgery

0: 615-3 22-0259
H: 615-37 7 -I97 B

General Surgery

0 : 813-2 5L-7 027
H: 813-254-3950



SEIBERT, Charles E.
(FIary)

SNYDER, Samuel K.
(Kathryn)

STREET, David E.
(Karen)

SUGERMAN, HarveY J.
(Be tsy)

TAWES, RoY L.
(Joyce )

TEAL, Peter V.
(!largare r )

THOMAS, Herbert III

VOLZ, Robert G.

(Anne )

WALDRON, John F.
(He1en)

WEBSTER, Dwight A.
(Cons tance )

WHITLEY, Ronald

WILSON, Robert F.
(Jacque line )

I,IINTER, John II
(Pam)

hrMY , Chr is R.
(Rockeye )

YAMUCHI, Hiroshi
(Anna )

YAUN, Hansen

1 Cimmaron Drive
Littleton, C0 8012f

Scott & White Clinic
240L S. 31st Street
Temple, TX 76508

B1B N. EmPoria, 11200

Wichita, KS 612L4

Box 519, Medical College Virginia
Richmond, VA 23298-05L9

LL7 N. San }fateo Drive
San Llateo, CA 9440L

L323 N. 30th Street
Billings, I'fI 59101

8015 W. Alameda , ll2L0
Denver, C0 80223

150f N. CamPbell
Tucson, AZ 85724

6230 Braeburn Cr.
Edina, lN 55435

550 Harrison Center
Syracuse, NY L3202

f40f Johnston-Willis Dr.
Richrnond, VA 23235

376 Wattles Road
Bloomfield Hills, MI 48103

6020 Yellowstone Rd.

Cheyenne, \^ry 82009

601 Elmwood Ave. Box 6610
Rochester, NY L4642

1200 Rancho WaY

Woodland, CA 95695

550 Harrison Center
Syracuse, NY L3202

o: 30 3-7 6l-9190
H:303-781-7760
Radiology
O: 318-222-8243
H:318-631-r660
General Surgery

0: 31 6-263-0296
H: 316-68 2-2012
General SurgerY

0: 804-7 86-0032
H: 804- 7 4L-27 64

General SurgerY

0: 4l 5-342-4LL3
H: 415-3 47 -43L9
Vascular SurgerY

0: 406- 245-3L49
H: 406- 252-543I
0r thopedic s

o:303-893-7950
H: 30 3-696-7 057
Orthopedics E

0: 60 2-626-6110
H: 60 2-299-3634
Orthopedics 7.

0:612-87 1-4551
H:612-94L-3196
Pediatric SurgerY

o: 315-7 42-2015
H: 3l 5-446-LBA2
Or thopedics

O: 804-3 20-2900
H: 804-5 9B-2L95
General SurgerY

O: 31 3-494-3485
H:313-644-r09r
GenlThor/CV SurgerY

0:307-634-087L
H: 30 7 -634-97 34

Orthopedic s

0:716-27 5-5BrB
Hz 7 L6-385-3454
Plastic SurgerY

O: 91 6-666-163I
H: 91 6-662-07 30

Int. l'Ied (NePhrologY)

o: 315-4 7 3-447 2

H: 315-4 46-692L
OrthoPedic s
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Champion, Howard R.
Neviaser, Robert J.

FLORIDA
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Jacksonvi I Ie
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NEW YORK
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Scalea, Tom M -

Rochester
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Yaun, Hansen
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Port land
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TENNESSEE
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Morris , John A. , Jr .

Potts, John R- III
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Houston
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Snyder, Samuel K -
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Bur I ington
Shackford, Steven R.
Rutland
Bahnson, David H -

VIRGINIA
Richmond
Broecker, Bruce H.
Mehrof, Austin I. , Jr.
Sugerman, HarveY J.
Whitl"y, Ronald

WASHINGTON
Seatt 1e
Jurkovich, GregorY
Tacoma
Osborne, Robert W. , Jr.

S.
I{EST VIRGINIA
WheeI ing
Kappel, David A-
Polack, Edward P.

WISCONSIN
LaCrosse
Cogbill, Thomas H.
Landerscasper, JeffreY
Madison



KANSAS
Kansas City
Pierce, George
Wichita
Chang, Frederic C,
Ferris, Bruce C.
Nelson, Gerald D.
Street, David E.
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Ann Arbor
Ol-son, Will-iarn E.
Bloornfield Hil-ls
Wilson, Robert F.

MINNESOTA
Edina
Waldron, John F.
Minneapo I i s
Bucknum, Frank M.
Joseph, Jon W.
McKinley, Richard C.
Olfelt, PauI C.
Seymour, John
Rochester
Cabenela, Miguel E.
KIassen, Rudolph A.
LeWaIlen, David G.
Lindscheid, RonaId L.
Mucha, Peter A., Jr.
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Helling, Thomas C.

I,TONTANA
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Johnson, James H. Jr .

Millikan, Scott J.
Teal, Peter V.
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Carveth, Stephen
Griffin, William T.
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Edney, James A.
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Cogbill, Thomas H
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Gall, Warren

WYOMING
Cheyenne
Winter, John II
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McGuire, Arthur M.


