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Westem T?auma Association
Tentative Schedule

SUNDAY, Februa rY 24, 1991

4:00 - 7:00 P.M. Registration and Welcoming Reception

MONDAY, FebruarY 25, 1991

6:30 - 7:00 A.M.
7:00 - 9:00 A.M.
4:00 - 4:30 P.M.

4:30 - 6:00 P.M.
6:00 P.M.

TIIESDAY, February 26, 1991
6:30 - 7:00 A.M.
7:00 - 9:00 A.M.

4:00 - 6:00 P.M.

6:00 - 8:00 P.M.

WEDNESDAY, Febnrary 27, 1991
6:30 - 7:00 A.M.
7:00 - 9:00 A.M.
10:00 A.M.
12:00 - 3:00 P.M.
4:00 - 5:30 P.M.
5:30 - 6:00 P.M.

TIIURSDAY, Februa ry 2, 1991
6:30 - 7:00 A.M.
7:00 - 9:00 A.M.
4:00 - 4:30 P.M.
4:30 - 5:00 P.M.
5:00 - 6:00 P.M.
7:00 P.M.
8:00 P.M.

6:30 - 7:00 A.M.
7:00 - 9:00 A.M.
4:00 - 6:00 P.M.
6:00 P.M.

*Breakfast
First Scientific Session
Invited Lecture: Siryard T. Hansen

"Management of Grade III C fibial Fractures'
Board of Directors Meeting
Special Guest Presentation

Will Steger - "Six Across Antarctica"

*Breakfast
Second Scientific Session

Earl Young Resident Paper Competition
Third Scientific Session

Earl Young Resident Paper Competition
WTA Business Meeting

*Breakfast
Fourth Scientific Session
NA,STAR Race (families included)
Picnic and Picture
F\fth Scientifi c Session
Invited Lecture: Siryard T. Hansen

"llhe Economics of TYaumatologyp

9:00 - L2:00 Midnight Band - Dancing

FRIDAY, March 1, 1991

*Breakfast
Sixth Scientific Session
Seventh Scientific Se ssion
Presidential Address - George E. Pierce
Panel Discussion
Recepfion
Annual Banquet

NA,STAR Awards
Introduction of New Members

*Breakfast
Eighth Scientific Session
Ninth Scientific Session
Adjournment

*Spouse's Breakfast Monday thrl Friday 8:00 - 9:00 A.M"
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Westem TYarrma Association
Past Fresidents

Year

1971
L972
1973
L974
r975
1976
L977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

Location

Vail
Vail
Vail
Aspen
Sun Valley
Snowmass
Park City
Steamboat
Snowmass
Snowbird
Jackson Hole
Vail
Jackson Hole
Steamboat
Snowbird
Sun Valley
Jackson Hole
Steamboat
Snowbird
Crested Butte

The
1992 WE ST]ORN TRAUIT{A ASSOCIATION MEETING

will be:
February 29 - March 711992

Steamboat Springs, Colorado



Western Tbauma Associatron
T\nrenty F'irst Annual Meeting

Jackson l{oleo \ilyom,ing

MOhIDAY, February 25, 1991

7:00 A.M.

7:05 A.M.

Moderator:

fime

7:10 A.M.

7:30 A.M.

7:50 A.M"

8:10 A.M.

8:30 A.M.

4:00 - 4:30 P.M.

4:30 - 6:00 P.M.

6:00 P.M.

Welcome from President George E. Pierce, M.D.

Program introduction by Steven R. Shackford, M.D.

Dwight A. Webster

Page Title

L2

.13

L4

15

16

Biomechanical & clinical
assessment of ankle arthrodesis
External fixation in pediatric
fractures
Revision surgery for renrpture
of the rotator cuff
Management of open pelvic
fractures
What do state-of-the-art
prosthetics have to offer the
hi ghly-motivate d I ower
extremity amputee?

INIYITIOD I,ECTT,]RE:
"Management of Grade III C
fibial Frlctures'

Board of Directors Meeting

SPECIAT GUEST
PRESEI{TATION:
"Six Across Antarctica'

Presenter

M. Dohm

M. Rasmussen

R. Neviaser

S. Zietlow

W. Koniuk

Sigvard T. Hansen

Witl Steger



Western T?auma Associati.on
Twenty First Annual Meeting

Jackson Ilole, Wyoming

TUESDAY, February 26' 1991

Moderator;

Time

7:00 A.M.

7:2A A.M.

7:40 A.M.
8:00.A..M.

8:20 A.M.

8:40 A.M.

Steven R. Shaekford

Moderator:

4:00 P.M.

4:20 P.M.

4:40 P.M.

David V. Feliciano

43

45

5:00 P.M.

5:2A P.M.

5:40 P.M.

6:00 P.M.

Page

44

46

48
49

51

4L

Title

Delayed diagrrosis of cervical
spine injuries
Hemoccult testing in rectal
trauma. Is it enough?
Open fractures of the patella
Radioulnar dissociation: The
spectrum of E ssex-Lopresti
injury
Alternative approaches to
difficult abdominal wound closure
Post-traumatic renal failure :

A multi -institutional study

Neurologic consequences of
traumatic asphyxia
Results of an organized
disaster plan in trauma
management in a war zone
Hypertonic fl uid resuscitation
improves cerebral oxygen
delivery and reduces
intracranial pressure after
hemorrhagic shock
Acute adrenal insufficiency
presenting as shock after
trauma and surgery: Three
cases and review of the literature
Percutaneous antegrade
ureteral stenting as an
adjunct for treatment of
penetrating ureteral injuries
Distal pancreatectomy for
trauma - Multicenter review

WTA Business Meeting

Presenter

B. Gerrelts

H. Levine

M. Torchia
R. TYousdale

P. Smith

.J. Morris

W. Jongewaard

Z. Nassoura

J. Schmoker

M. Claussen

B. Toporoff

T. Cogbill



Western T?auma Association
Twenty First Annual Meeting

Jackson l{ole, Wyoming

I4{EDNESDAY, February 27, t981

Moderator: Gregory Jurkovich

fime

7:00 A"M.

7:20 A.M.

7:4A A.M.

8:00 A.M.

8:20 A.M.

10:00 A.M.

Moderator:

4:00 P.M.

4:20 P.M.

4:40 P.M.

5:00 P.M.

Page Title

18

11

19

2A

2L

Barry Esrig

22 The use of osseointegrated
implants in the reconstruction
of dental avulsion injuries

23 A rational screening and
treahnent stratery based on
the electrocardiogram alone
for suspected cardiac contusion

24 Blunt trauma during pregancy:
utili zing monoclonal antibodies
to cardiac myosin

25 Unexpected deaths in geriatric
patients: Failure of the
discriminant value of TRISS
methodology

II{YITED I,ECTURE:
"Economics of Tlaum atologf

Management of patients with
indetermi nant di agnostic
peritoneal lav ag,e following
blunt trauma
TYeatment & morbidity of
transperitoneal gunshot wound
of spine
Minor splenic trauma:
Associated injuries and
transfusion requirements
Use of skin staples in
experimental gastroi nte sti nal
injuries
Outcome of delayed operations
for penetrating colon injuries
NA,STAR Race (families included)

Presenter

E. DeMana

T. Kihtir

L. Flaherty

J. Coil

R. Martin

G. Lanzi

K. nlig

R. Scorpio

C. lVlcAuley

5:30 P.M. Sigvard T. Hansen



\[estern Tlauma Association
TVenty First Annual Meeting

JacksonHole, Wyoming

IIIURSDAY, February 28' 1991

Moderator: John Morrie

fime Page fitle Presenter

?:00 A.M. TOPIC REVIEW: Larry Reed

"Pharmacokinetics: A Primer
for Clinicians"

?:30 A.M. 26 Altered pharmacokinetics for R. Reed
prophylactic antibiotics in
trauma patients

?:45 A.M. 29 Candidosis after injury: A. Rosemurgy
Impaired neutrophil function

8:10 A.M. 28 Mucormycosis in the trauma C. Cocanour
patient

8:30 A.M. 27 Blood loss and transfusion R. Lieurance
requirements in patients with
isolated femur fractures

Moderator: David Kappel

4:00 P.M. 30 The role of early surgical T. Helling
intervention in civilian
gunshot wounds to the head

4:30 P.M. PRESIDEI{TIALADDRESS: George E. Pierce

5:20 P.M. PANEL DISCUSSION:
"The management of complex frontal
basilar skull fractures with and without
brain injury: A multidisciplinarY
approach"
PANELISTS: James Johnson, Austen
Mehrof, Gerald Gussack

7:00 P.M. Reception

8:00 P.M. Annual Banquet
NASTAR Awards
Introduction of New Members

9:00 P.M. Band - Dancing



Western T?auma Association
Tbenty First Annual Meeting

Jackson flole, Wyoming

FRIDAY, March 1, 1991

Moderator: Peter Mucha

Time Page

7:00 A.M. 31

7:20 A.M. 32

7:40 A.M. 33

8:00 A.M. . 34

8:20 A.M. 35

Moderator:

4:00 P.M.

4:L5 P.M.

4:30 P.M.

4:45 P.M.

5:30 P.M.

6:00 P.M.

Title

Results of a
multi-institutional outcome
assessment
Thromboemboli sm followi n g
multiple trauma
Conservative management of
penetrating neck wounds: A
year experience
Zone two penetrating neck
injuries in children
A revision of TRISS for
intubated patients

Tom Cogbill

36 Comparison of suture
technics in extensor tendons

37 Liver recovery following
shock/ischemia is
temperature dependant

38 Peritoneal lavage in the
diagnosis of abdominal
sepsis in the ICU

39 Intraarterial urokinanse in
extremity vascular trauma

40 Enteral feeding reduces
postoperative septic
complications

Adjournment

Presenter

W. Copes

M. Knudson

A. Mansour

J. Hall

P. O{fner

R. Wray, Jr.

J. Johannigman

J. Saffle

T. Whitehill

F. Moore

10
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TREATMEh{"T' & MORBNDITY OF

TRANStrER,ITONEAL GLINSHOT WOUND OF SPINE
T. Kihtir, R. IvaturY, R. Simon, W. Stahl
Lincoln Medical & Mental Health Center

Resident Presenter: T. Kihtir
Senior Sponsor: D.V. Feliciano

Conesponding Author: R. Ivatury

ABSTRACT

Few reports Save addressed ttre opt inal nanagement of
transperitonlal gunshot wounds (GSW) of thg spine. One previous
study recorded a 90t j.ncidence of spinal, and paraspinal
infectious complications when associated with colon injury
treated by spinif debridement or laminectomy. The.present report
analyzes a 4-year experience r.iith 2L patients with GSw of the
lower thoracic or lumbar spine after a transperitoneal
tra j ect.olY.

The protocol for these patients consisted of
laparotony, stindard treatrnent of intraabdominal inj uries,
.ri!"r""" itrigation of the missile tract and the vertebral injury
and a 48-hour course of cephalosporin therapy'

El,even patientg ( 52t) were paraplegic on admission.
one of thern d ied in O . R, f ron extensive in j uries . Ten other
patient,s had f ixed partial neurologic inj ury. Early morbidity
lp1".r*onia, ARDS ) correlated with rSS >4 o and Spinal ArS of >3 .

Nbr,-n*urologic morbidity after the first week was independent of
t.hese f acto-rs. Iate coi'pi ications (UTI , decubitS" ) occurred in
three patients, One patient had a retroperitoneal abscess,
related to a leak from a ureteric repair, Another patient had a

retroperitoneal fluid collection which spontaneously resolved"
The follow-up period extended up to 3 nonths.There

were no instances of mtningitis, osteomyelitis, or paraspinal
abscess in patients r*rith small (n=5) or large. (^t-5) bowel
injuriesr noi in patients with only solid organ injury (l=ro)
A"Spite tn" reteniion of the buLlet or fragments in the spine.

These prel ininary data suggest that conservative
therapy with pronlpt laparotonyn extensive irrigatlon without
Iaminlitorny or removal oi bullet fragments yields optimal results
without in"."u sing infectious spinal compl ications in
transperitoneal GSw of sPine.
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BIOMECIIANICAL & CLINICAL ASSESSMENN
OFAI.IKLE ARTHRODESIS

M. Dohm, B. FrrdY, J- Benjamin
University of Arizona

Resident Presenter: M. Dohm
Senior Sponsor: J. Benjamin

Conesponding Author: J. Benjamin

ABSTRACT

Failureandcomplicationsofanklearthrodesishavebeen
reporled to be as f,iqtt u" 4gZ. In a retrospective.review and

a Liomechanical study, we evaluated factors associated with the

"u""."" 
or failure oi different types of artbrodesis'

Wereviewedtherecordsof3Tpatientswhounderwentankle
arthrodesis over a twelve-year period at Unrversity Medical
Center. Records were analyzed fox the type of procedure
["iior*.a, complications lnd time to union' A biomecnanrcal
'=t.-rAy wus then performed on 30 cadaver ankles to evaluate the
stauility of thiee types of ankle arthrodesis: R.A.F. fibul.ar
strut, iiternal compiession with T-pIates, and oblique scre*-
fixation. Lower extiernities were stripped of soft tissue and
the foot was disarticulated at the talocalcaneal joint' The
talus $/as then fixed to the tibia using one of the techniques
described above. This construct was then mounted in an MTS

machine and the talus was cyclically Ioaded in an eccentric
cantiLever fashion to produce failure of fixatron'

The case reviews ievealecl a wide variety of techniques
for arthrodesis with a trend towards internal fixation in re-
cent years. Our failure rate for the primary.procedure.was
high,- 40?. Arthrodesis performed with rigid internal fixatron
inltuding the three methods described above had'a 23? initial
failure iate and fewer complications \,rhen compared to exter-
naI fixation and interposition 9raftin9. There \dere 7 cases
performed with internui compresiion arthrodesis using plates. al.I
-or wrrlcrr went on to primary arthrodesis. The biomechanical study
demonstrated that despite the varrable quality of the cadaver
bone, internal compreision arthrodesj.s using two T-plates proved.
consistently superior to oblique screw and fibular strut (R.A.F.)
fixation

Failure rates for ankle arthrodesls remain hlgh' Biome-
chanical factors may play an rmportant role in the success or
failure of the procedure. Our results would indicate that
internal .ompreluion arthrodesis using thro T-plates provides
the most biomechanically stable construct.

12



EXTERNAL FTXATION
IN PEDIATRIC FRACTURES

M. Rasmusseh, R. Klassen
Mayo Clinic

Resident Presenter: M.R. Rasmussen
Senior Sponsor: R.A. Klassen

Corresponding Author: R.A. Klassen

ABSTRACT

PURP0SE: To determine the success in the use of an extrnal fixation
device in the treatment of closed pediatric femur and tibia fractur'es, as

well as both closed and open humerus fractures. The maintenance of bone

length, alignment, joint range of motion, time to union, and length of
hospital stiy, as well as pin tract infections, refractures and other
compl ications were assessed,

l"lETHODS: From June 1982 to January 1990, we assessed 17 femur, 5

tib/fib and 4 humerus fractures in 17 boys and 8 girls with age ranges from
3-16 years. All were ciosed injuries except for 2 humerus fractures.
Indjcations for external fixation included either multiple trauma patients
or unstable fractures failing closed treatment. The majority of injuries
were secondary to MVA's. Ali fractures tlere reduced to anatomic alignment
with no bayonetting of fracture ends. External fixators included Orthofix
in 19, Ace-Fischer in 4, and I'Jagner apparatus in 3. Fo11ow-up averaged 19

months. Fracture 'length and alignment assessed by scanogram in 11/17 femur
fractures and 1/5 tib/fib fractures.

RESULTS: All fractures went on to union' Twenty-four out of 26 had

ful1 range of motion of joints both above and below the fracture site.
Average [ospital stay was 12.7 days for the entire group- Time to unjon
averaied 16.5 weeks and 15 weeks respectively for tib/fib and femur
fractlres. In fractures with no physeal involvement, 1eg length
discrepancies were all less than 3 mm as measured by scanogram.
Complications included 4 pin tract infections" 2 refractures, l loose pins
requiring reinsertion, l rotational malunion, and 1 case of knee stiffness
requiri ng manipul ation.' 

CONdLUSi0N: External fixation in the treatment of closed lower and

upper extremity fractures is a viable alternatjve in the properly selected
patient. One can expect excellent ioint mobility, maintenance of bone

iength and alignment, as well as shortened hospital stays when compared to
some of the conventional treatment options. One should also be aware of
the potential complications associated with the use of external fixation.

13



REVISION ST]RGERY FOR RERIIPTURE
OF TTIE ROTATOR CUFF

R.J. Neviaser
George Washington University Medical Center

Member Presenter: R.J. Neviaser
Senior Sponsor: R.J. Neviaser

Conesponding Author: R.J. Neviaser

ABSTRACT

The purpose of this rePort is to test the prevailing opinion that rhe

reoperation ior failed repair of rotator cuff rupture can improve pain but
has lictle chance of restoring function. This study atalyzed 46 cases of
reoperation for failed cuff repair vith special attention ro Postoperative
motion. Surgery included repeat decompression--enphasizing a generous

anterior acromioPlasty--as well as cuff repair or reconstruction'

Ten females and 36 males undeFent re-repair of persistent cuff ruptures
after previous surgical attempts. Average age was 54'5 years' Average
interval between prior surgery and reoperation was 16'9 months (3-60)'
Average number of prior cuif surgeries was 1.6 (1-4)- Follow-up mean was 30

months (24-48).

Forty-two patients noted improvement in pain PostoPerafivelyl 4 reported
no change in their pain. Twentyltwo patients gained motion (range 10-I30"'
average 45"); 22 inad no changel 2 lost motion (range 30-60"' average 45")'
Only 6 haa less than 90" final motion, shiLe 22 had 150" or more' Preoper-
atively, 13 patients had l-ess than 90", and 13 had nore than 150" elevation.
of the 6 vith less than 90" final motion, 4 had preopelatiwe deltoid detach-
ment, and I had extensive deltoid scarring fron a previous poscoperative
infection. Five patients (10.92) expressed dissatlsfaction with their final
resulrs, while 41 (89.12) were pleased.

we conclude that the outlook for repeac operation (deconpression and

repair) for failed rotator cuff surgery is not as bleak as comruonly thoughr.
If the deltoid origin remains intact from previous surgery' there is
reasonable expectation for inproved or satisfactory poseoPeraLive motion'

L4



MANAGEMEI{T OF
OPEN PELYIC FRACTURES

S.P. Ziethow, M.B. Farnell, D.G. Lewallen
Mayo Clinic

Guest Presenter: S. Zietlow
Senior Sponsor: D.G. Lewallen

Comesponding Author: S. Zietlow

ABSTRACT

Open pelvjc fractures, wit.h their attendant rnorbjdity and mortality,

remain a challenging multidiscipl inary injury to manage. 0ver an 11-year

period (7-79 to 7-90), 21 patients (9 females, 12 males) with open pelvic

fractures were definitively cared for, This represents 1.8% (2111191) of

all pelvic fractures during this time period. A11 patients had associated

injuries. The average age was 26 yrs. (12-56) with an average iSS=43

(survivorS = 36, nonsurvivors = 60) and an average blood transfusion require-

ment of 29 units (survivors = 22, nonsurvjvors = 47). Motorcycle accjdents

represented the most frequent mechanism of injury with sjx patients; followed

by pedestrian/MVA - 5; tractor rollovers - 3; jndustrial accjdents - 2; and

bicycle/MVA, MVA rollover, boating, snowmobile and equestrian accidents - I

each. Rectal and perineal wounds were managed with a diverting co1'ds'tomy;

however, anterior soft tjssue and buttock injuries were managed selectively.

Externa l pe1 vic fi xation and angiography wi th embol i i'ation were ut'i l i zed

with increasing frequency over the course of this study period. Six of 21

patients died for a mortality rate of 28.5%. The causes of death jncluded:

severe closed head.injury - 3, exsanguination - 2, and sepsis - 1. The

average hospital stay for the survivors was 60 days. Major morbidity for

the survivors related mainly to the associated genitourinary, psripherai

orthopedic, and peripheral nerve injuries. No deep infectjons or

osteomyelitjs of the pelvis occurred. While the mortality of these

devastating open pelvic fractures remains significant, an aggressive

mu'ltjdisciplinary approach allows for salvage of the majority ol patients'

15



WIIA'T DO STATE-OF.TTIE.ART PROSTTIETICS I{AIM TO OFTTER

TIIE HIGHLY-MOTIVATED LOWER E)MREMITY AIVIPUTEE ?

W. Koniuk, C.P. Phillips, T.Phillips
San Francisco Prosthetics and Orthotics Senrice and UCSF

Guest Presenter: W. Koniuk
Senior Sponsor: T. PhilliPs

Conesponding Author: T. PhilliPs

l
ABSTRACT

In spite of advances in salvaginq severely injured
extremities, an evolving consensus has begun to advocate early
arnputation over heroic- reconstruction atternpts for the nost
s-ierefy damaged linrbs. Progress- in prosthetics has also
inproveld the- quality and versatility of - Iower . extrenity
tibitn"""t. lieiqh€ -reductions, iuproved .socket- fitting
Lechniques, shock ablorbing liners, and energ'y-storing feet have
;A;-1; tittiti"" nany ploblerns with the prosthesi's-residual
fif,l interface. The 

-avlrage weight of a BK prosthesis has
decreased from 8 Eo 3 L/2 Ibs. Tht nost advanced designs now

weign as little as L L/2 lbs. These advances allow notivated and

ifty!-i""if'-tii ex ana iX amputees to engage i-n_ recreational
'splrts, and in some cases cornpetitive n athletics ' we

a&ninisiered a detailed confidentiaf questiori^hire t9 young and
roiddle-aged amputees who are using advanced prbsthe-tics-, and who

G;a prd-seleited as being niqhry notivated individuals, to
invest'igate the level of function aihieved by this specific sub-
troup. 

- The average age of 20 respondents was 4L years' The
iverig" age at an-puta€ion was zl , y.ts-- 338- d-es:ribed their

"""itit 
witfing 

"n-drr"nce 
a" trunlirq1tedrr, and 7€*_ had either

;"";-ot nild, occasionat pain- 88* of those who had engaged.in
pie-anputation athletics have returned to sports, (frequently
lne sir" sports), but only 40* were capable _of. cornpetitive
athletics. .1'ne factors wniifr appeared to correlate best with

""":particlpation 
in sports were-lge, the length of !h9 residual

firl'=egrn"n|, and 11{ arnputation. 738 stated that their current
pioitn"iis was either a .great" .or rtrevolutionaryrr i.roprovenent
|".i-ln.ir pievious one. -Z patients had had attenpts at linb
salvage. afthougn 6 of 7 were- more functional and had less pain
;;;;'-;rputiti"i, onry 2 would have chosen to have their
amputation performed sooner.
Cotcfustonei state-of-the-art prosthetics are successful in
.if.ri"g 

-athletlc 
anputees to continug to engage in _dernanding

occupations and some sports. Atthough costs are high for the
mo6t advanced designs, technology adequate to. pennit vigoro9s
activity is available at a noderale price. Faniliarity with the
p"""ttr"l,i" options available and their functional results in
fii;hit:;tivaied patients wi]'t assist the trauma surgeon . 

in
;;fii6 in infonoed decision about arnputating_ nangled er.tremities
i" ".ii"E fatiJnts of this type. Pieserva€ion of residual linb
length should be a prioritY.
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DISTAL PANCREATECTOIUY FOR TRAUMA' MULTICEI{TER REVIEW
18 Authors from 9 WIA member institutions

LaCrosse, WI, Denver, CO, Rochester, NY, San Diego'-CA Seattle' Wd
Nashvilie, TN, Alentown, Pd Camden, NJ, Burlington' VT

Member Presenter: T. Cogbill
Senior Sponsor: T" Cogbill

Conesponding Author: T. Cogbitrl

ABSTRACT

During the S-year period ending December 1989' 61 patients with

pancreaticinjuriesweremanagedbydistalpancreatectomyatninereferral
trauma centers. Patient ages ranged from 4 to 72 years' There were 45

(74?) males and 16 (263) females' Iniury mechanism was blunt trauma in 25

(4lll patients, gunshot wound in 24 (3g2), stab wound in 11 (183)' and

shotgun blast in one (2x). The extent of resection comprised up to 333 of

the pancreas in L4 Q3Xl patients;, from 34 to 662 in gg (64?), and greater

than 67? in B (13g). The pancreas resection margin was closed with staples

in 37 (61X), interrupted si'lk suture in t+ Q3X), and running polypropylene

suture in 8 (13c). 0f 31 patients in whom the spleen was uninjured' the

spleen was left intact in 16 (522). Splenectomy was performed in 24 (89%l

of 27 patients in whom the spleen was also iniured'

Therewereseven(113)deaths.Thecauseofdeathwasirleversible
shock in two patients, multiple organ failure in four' and s6vdre head

injury in one. complications related to the pancreas occurred in 24 (4421

survivors. Intra-abdomina] abscess developed in 17 patients; nine were

managed by percutaneous drainage and eight by lapoarotomy' Pancreatic

fistula developed in seven patients; six closed spontaneously from 6 to 54

days.otherpancreas-relatedmorbidityinc.ludedpancreatitis(4)'
pseudocyst (2), and hemorrhage (2). Exocrine insufficiency tvas not evident

inanypatientanddiet-contro.lleddiabetesoccurredinoneindividual
fol lowing 80x pancreatic resection'

Heconclude:1)Distalpancreatectomycanbesafelyperformedwithout
concomitant splenectorny. 2) Pancreas-related morbidity is frequent after

pancreaticresectionfortrauma'regardlessofmethodofpancreaticclosure.
3)Endocrineandexocrineinsuff.iciencyarerareafterdistal

pancreatectomY for trauma.
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MANAGEMENT OF PATMI\"TS WITII INDETERMINAI{T DIAGNOSTIC
PERITONEAL LAVAGE FOLLOWING BLUNT TRAUIT,IA

E.J. DeMaria
Brown University/ RI Hospital

Guest Presenter: E.J. DeMaria
Senior Sponsor: S.R. Shackford

Conesponding Author: E.J. DeMaria

ABSTRACT

Diagnostic peritoneal lavage (DPL) results in the range of 20,000 to ,< 100,000
rbc/mrn3 are considered negative by many instirutiom, however a number of these
patients may have injury that will require operation Since the management of patienb
with indeterminate (IND) DPI- results is controversial, we reviewed our DPL
experience to determine the incidence of IND-DPL and whether repeat (R) DPI. CT
scan, or observation alone provides optimal management for these patients. During the
30 month study, 1196 patients had DPL fluid analyzed in the laboratory" Only aVo $8)
had indeterminate DPL results. Patients requiring laparotomy (I-AP) were judged
therapeutic (T-LAP) or non-therapeutic.

R DPL
CT scan
Observation

n = positive negative
33625
1256
10 NA NA

I-AP T-IAP
92
2t1
60

Seven patients had both CT and R-DPL 'These patients also had negative R DPL

Negative R DPL led to successful nonoperative management n 24 of 25 patients.
Similsly, none of the 6 patients with a negative CT following IND-DPL required T-
IAP. Although negative results were reliable for both tests, a positive R DPL did not
predict the need for T-Uqp as only 2 of 6 patients in this group underwent T-I-AP.
ln contrast, 4 patients with injuries demonstrated by CT were managed successfully
without operation. These included 2 splenic injuries, 1. liver injury, and 1 renal
hematoma. Only 2 patients with positive CT underwent laparotomy. The first had a
renovascular rnj,rry diagnosed by CT after negative R DPL The second had a minor
splenic injury on CT after an iriltial IND-DPL Despite hemodynamic stability, a
second DPL revealed
therapeutic.

lntra-abdominal injury was confirmed by I-AP or CT in 19 patients (39Vo) with IND-
DPL However only 4 patie nts(\Vo) required a therapeutic IAP. Initial DPL red cell
counts did not predict the need for therapeutic laparotomy. All 4 therapeutic
laparotornies were in patients with initial rbc

The data suggest a higtr incidence of abdominal injury in patients with IND-DPI.
but that the injury may be managed without surgery in most cases. Furthermore, the
technique of R DPL appears to increase the rate of non-therapeutic I-AP when
compared to CT scari followed by observation in patients with indeterrninate DPL

b?u "r) C-\
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-- MINOR SPI,EMC TRAUI\{A3 ASSOCIATET} INJURIES
AND TRANSFTISION R E QLTIREMENTS

L.C. Flahe rty, G.J. Jurkovich
Harborview Medical Center, University of Washington

Guest Presentor: L.C. Flaherty
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Comesponding Ar:thor: L.C. Flaherty

ABSTRACT

MINOR. SPLENIC TRAUMA: ASSCCIATED INJUR.IES AIdD

TRAN SFT]S I ON REQU I R.EI"IENT S

Nonoperative management of splenic trauma has been
criticized as expcsing the patient. to increased risk from
associated abdominal injuries and avoidabte transfusions.
R.eviews of ncnoperat ive management have reported f ew

patients wno eventually requj-re laparotomy for associated
i"juries. We hypothesized. that 1) patient.s wit-h rninor
splenic injuries have a lower risk of associat.ed ":sceral
dlmage than patients with sptenic in juries in gener, -1, and
2, -:outine exploration of these patients does not decrease
their blood requj-rements .

To test these hypctheses, we reviewed the charts of LB2

patients sufferit'tg blunt splenic trauma between 1983 and
lgBB . 61 patients sustained minor in juri€s, def irred. as
requiring no operative therapy or respcnoing la topical
hemostatic agents aIone. 23 of these pat:-ents were
init j-ally managed ncnoperatively, w j-th 3 pat iencs
subsequ.trt. ty expLored f or f alling hematocrit ; nc as sociat'ed
in jurt requiring therapy was f ound. The average transfr:sion
ruqrrirement in these 23 patients was 2 units. 44 patienr-s
were immediat.ety explored, 11 for readily diagnosed non-
sptenic injuries mandating laparotony. The other 33 were
e*ploreC for hemoperitoneum alone. One patrent hai an

unsuspected bowel i"jury. The average blocd requirement in
these 33 patients was 1 " B units.

We conclude that patients with minor sptenic injuries who

have no othrer indicat ion f or laparotomy have a very low
incidence of associated significanL abdominal injury. In
addit ion I Lheir t rans f us ion requirern.ent s are not reduced by
rout ine explorat ion . The re f ore , t"he se t wo arqument s shou id
not be used to support. the d.ecision trr explore patients who

are otherwise candidates f or non-oFe:rative management .
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USE OF SKIN STAPLES IN
EXPE RIME hITAL GA,STR OII{TE STINAL INJURM S

D. Dawson, J.A. Coil, M. Jadali, G. Hammonds
Iowa Methodist Medical Center
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Corresponding Author: J.A. Coil

ABSTRACT

INTRODUCTION: Two recent patients injured by shotgun blast had multiple
gastrointestinal perforations which were laborious to repair. Lengthy
surgery and hypothermi-a contributed to their demise.

PURPOSE: There are undocumented reports of using the skin stapler to close
sma11 perforations of the gut. This study examined this device in
experimental gastrointestinal injuries in the dog.

I*'IETHODS: Eighteen conditioned, anesthetized mongrel dogs were studied to
determine if uniform gut perforations created with a sterile leather punch
could be closed safely with the regular wire staple device. A series of
matching perforations was created and closed with 3-0 silk as control and
stapler techniques as study. Gut injuries included stomach (80 wounds),
small intestlne (230 wounds ) and colon ( 140 wounds ) . Wounding s j-zes in
sequence were a progression from 1 . 5 mm. to 5 mm. holes , and various
lacerati-ons.

RESULTS: Unrepaired intestinal wounds leaked and were lethal. No post-
closure gastric, jejunoileal or colonic leaks were identified in ej-ther the
silk suture or wire staple wounds provided that closure was cornplete.
Speed of closure was faster for stapler (L.2 seconds vs, 16.0 seconds) for
suture closure. Ease of closure was similar for both techniques.

CONCLUS IONS :

l. The skin staple device is safe for repair of small wounds in the
gastrointestinal tract created under ideal conditions in the dog.

2. Sinilar injuries in the traumatyzed human deserve study since this
technique is occasionally employed.
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OUTCOME OF DEI,AYED OPERATION
FOR PENETRATING COLON INJIJRIES

R.R. Martin, J.M. Burch, R. Richardson, K.L. Mattox
Baylor College of Medicine

Guest Presentor: R.R. Martin
Senior Sponsor: L.R. Pickard

Comesponding Author: R.R. Martin

ABSTRACT

In urban trauma centers, where the number of patients
needing immediate laparotorny often exceeds the abitlty to
provide that service, pdtients are triaged with the
hemodynamically unstable given priority. It has been stated
that delay in operative repair of penetrating injuries to the
gastrointestinal tract will result in a high rate of
complications related to inf ection. To test this assertj-on,
a group of patients was studied wLro had operative repair of
penetrating injuries Lo thre colon delayed (usual1y due to
triage considerations) for 5 or more hours after admission to
the hospital.

Records for 984 patients with penetrating colon injuries
treated at one hospital were reviewed. The time from admission
to operation was not€d, and patients were divided into two
groups f or analysis. The immediate grroup of 822 patients
( 83.5%) was treated before 6 hours elapsed, and the delayed
group of t62 patients (L6.5t) was operated on 6 or more hours
after admission. The average times to surgery for the two
groups were LL7 minutes (median 90 minutes) for the immediate
group and 637 minutes (rnedian 4 B 0 minutes ) f or the delayed
group.

The mortality rates for the immediate and delayed groups
were 1"2% (1-00 patients ) and L.2% (2 patients ) respectively,
reflecting the greater severity of injuries in the immediate
group. Sixty-five of the 1"00 deaths in the immediate group
were from exsanguination " When these patients were excluded,
the mortai-ity rate was 4 .6% f or this group. The two deaths in
the delayed grroup were due ts multiple organ f ailure.

Complications which could be attributed to delay in
control of fecal peritoneal contamination were anastomotic
leak, abscess, and wound infection. Of the 757 patients in the
immediate qroup at risk, (those who did not exsanguinate) these
complications developed in L27 (1"6,88).' In the delayed qroup,
these complications occurred in twelve patients {7.4t).

The differences in outcome between thre immediate and
delayed grroups emphasize that the patients in the immediate
group had more severe injuries. Control of intra-abdominal
hemorrhage must be the priority in these patj-ents if maximum
survival is to be achieved. However , the data for the delayed
grroup demonstrate that even patients wi th f ecal- contamination
can have operative repair delayed for \ hours without undue
morbid,ity relaLed to inf ection. ls"
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TTIE USE OF OSSEOII\IITEGRATED IMPI,ANTS
IN TIIE RECONST'RUCTICIN OF DENTAL AVTJLSION INJURIES

G.L" tanzi
cooper Hospitav university Medical center
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Conesponding Author: G.L. Lanzi

ABSTRACT

The loss of teeth i-s commonprace in patients with maxiltofacialinjuries. Defects range from single looth l"oss to complexavulsion of murtipJ-e dental segments and supporting slructures.
Though few of these injuries are immediately-r-ife threatening,
traumatj-c tooth loss particularly in young victims with
otherwise exce]-].ent dental health, can be functionally
devastating. prior to the deveLopment of osseol-ntegrlted
implants. tooth loss was managed with fixed and/or iemovabledental prestheses. Single tooth or small segmental l_oss was best
managed via fixed bridgework. Larger rehabilitations oftenrequired removable partial dentures or combinations of
bridgework and removable prostheses. Removabre dentures are poor
substitutes for natural teeth and often poorly accepted bypatients. Fixed bridgework often requires the cutting down of
healthy adjacent teeth to serve as abutments, and 1iie
expectancy of these restorations averages only gbout ter} years.

The discovery of osseointegration led to the development of
titanium dental implants revol-utionizing prosthetic replacement
of lost teeth. One particular implant, the Branemark implant,
has achieved a success rate in excess of 93? and has become the
standard.in implant dentistry. Pioneering fixtures pl_aced in
Swedish patients over 25 years ago are stil1 in healthy service.

The use of Branemark implants to restore l_ost teeth provides
trauma patients a new state of the art level of rehabilitation.
Three case histories involving the use of osseoj.ntegrated
lmplants ln the multiple trauma patlent will be presented.
Included will be the replacement of a single avulsed tooth in an
eleven year o1d and the use of multiple fixtures to replace an
entire posterior quadrant of lower teeth shattered in a young
adult with a mandibular fracture. F5-nally, reconstruction of a
severe fracture/avulsion injury of the mandibl-e secondary to a
gun shot wound will be presented including bone graft
augmentation and placement of 5 implants to replace eight
avulsed teeth.

The use of predictable osseointegrated
missing teeth is an exciting new phase
dentistry. The application of implant
procedures to the trauma patient with
most appropriate natural extension of
rehabifitation and return to function.

implants to restore
of reconstructive

technologies and
dentofac ial inj uries is a
the goal of optimal
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A RATIONAL SCREENING AND TREATMEI{T STRATEGYBASED ON
TIIE ELE CTROCARDIOGRAM ALONE FOR SUSPECTED
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K.A. Illig, M. Swierzewski, D.V. Feliciano
University of Rochester Medical Center
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Corresponding Author: K.A. nlig

ABSTRACT

Uncertainty as to the incidence and significance of cardiac contusion has

recently increased, in part due to the rnul-tiplicity of tests currently being
used to arrive at the iliagnosis. A revierv of the recent literature' however,

sugg€sts that al-1 Datients who expetience cardiac problems tequiring treatnent
or-observation have abnorrnal adnission eLectrocardiograns (EK6's) in the
emerg€ncy departrnent (ED).

To test this hypothesis. the charts of 133 patients adrnitted to two

teaching institutions frorn 1985-1989 with a vari€ty of injuries and sone

suspicion of cardiac contusion wsre reviened. The purpose of the review was

to ieterrnine if nortality or rnorbidity noui.d have occurred if all patients
with norrnal- EKG,s in the ED were discharged vrithout further testing (or
aifunitted to unmonitored beds for other injuties). Entirely nornal EKG's were

note<l in 53 patients, and none suffered cardiac probLens during admission; 32

of these rsithout other injuries coulil have avoided admission- llinor EKG

abnorrnalities, primarily sinus tachycardia and nonspecific sT changes. were

noted in 67 patients, and none suffered cardiac ptoblens during adnission.
In this group there wete 67 sets of unnecessary CPK-MB deterrninations,45
unnecessary echocardiograns, and four inappropriate SICU admissions, none of
which changetl nanagenent ot outcorne. 0n1y 13 patients devel-oped probl-ens, and

12 of these had an obvious arrhythmia and/or conduction defect on the EKG in
the ED. Ilenodynamic instability was present in five of the 13 patients,
inc!.uding one nho had sinus tachycardia only on the EKG in the ED. Five
patients with problerns had CPK-MB fractions of 0, and five had norrnal
echocarcliogranrs. The ED course for the 13 patients included 10 with inmediate
arrhythnias or, less connonly, punp failure, two who expiled, and one with a

treatnent-reLated cornplication. In the entire series, opelation lfas necessarv
in 26 patients, and none experienced cartliac motbi<lity.

A nornal EKG in the ED precludes the need for GPK-!{B deterninations,
echocardiography. and adnission for the stable patient whose only injury is
"rule out cardiac contusion", Had a nornal EKG been used as the soLe

screeling tooL to exclude admission to the two centots' no patient woul-d have

experienced anv norbidity, nanag€nent would have been vastly simpl,ified, and

patient charges wouLd have decreased by a minimurn of $70'000.
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BLUNT TRAUIVIA DURING PREGNAI.ICY:
FACTORS AFFECTING FETAL OUTCOME

R. Scorpio, D. Gens, T. Esposito, L.G. Smith
Maryland Institute for Emergency Medical Senrices Systems
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Corresponding Author: T.J. Esposito

ABSTRACT

Pregnant females comprise a small portion of trauma patients.

Much has been written concerning the management and resuscitation

of the mother, little has been written concerning factors that affect

fetal survival. During a nine and one-half year period, 76 pregnant

females who sustained blunt trauma were admitted to a Level I

trau ma center. Fetal o utco me was ascertained in 58 patients

(7 6.3%). S uccessf u I delivery was noted in 36 patients (47 .4%) . Eig ht

patients (10.5%) elected to undergo a therapeutic abortion. 14

patients (18.4%) sustained fetal death. 18 patients (23.7%) were

lost to follow-up.
The 50 patients who either delivered successfully or sustained a

fetal death were analyzed to determine the factors that affected

feta: :utcome. lnf ormation was obtained in a prospective fashion

concerning admission data of trimester, lSS,39e,GCS, serum

bicarbonate, pH, PCOZ, PO2, BP, pulse and whether or not surgery

was oerformed. Telephone interviews were conducted to document

f etal o utco me. A reg ressio n analysis revealed that ISS and

adrnitting serum bicarbonate have the best correlation with fetal

outcome with an 12 of .55 for the combined score. Analysis of the

data found the average ISS for a successful delivery was 10.8 and

for fetal death was 32.2. Admitting bicarbonate was an average of

20.3 for successful delivery and an average of 16.3 for fetal death.

This information documents that fetal survival is based on the

severity of the injury to the mother. The higher ISS corresponds to a

high degree of anatomic injury and a lower serum bicarbonate

correspo nds to a mo re severe deg ree of shock and tissue hypoxia

both of which have detrimental effects on the fetus.
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ABSTRACT

IRISS metlodology md recent nndificatims (i.e., ASOI) prwlde standard approaches
for evaluting patist outc<re, identifying qulity asswmce issues, and carparing differing
populatlons of traw vlctlm. l,ile rryised TRISS probability of surrival predictions for an
accredited l€vel I trarm center lcated in the cmtryrs oldest I'per capita age'r comty and
nEtrcpollta region in order to detemine tlie ulility of IRISS retJrcdology for evalutlng
traum care delivery under dmgraphlc conditions that will smn be cmn througlnut tie
lJnited States.

T\.o grups of palienls were evalmted: (1) ")rurg" patients (ttrc), ages 1 to dr, md;
(2) "geriatric" patiqlts (GR), ages 65 md older. The age, revised tram score (KIS2),
injury severity score (ISS), predicted TRISS survival (PS2), ard patimt outcmc (swival vs.
detlr) were retrospctively reuised for 28Q+ patients adnitted over a 3Omnth period of
tftre: 2742 Yt.ilG (mem age = 31.2 yars, range = 0-64), ad 614 cER (um age = 76.6 yms,
range = 65-106).

ISS, RTS2, md Glasgcn ccrm scales were statistically equivalent for GER and YI{G

(p= 0.05, l4ann-lihitney test). The institutioml Z-statistic dclJHted orerall patient
survival carparable to tlnt of the lbjor TYarm Outccrne Study. GR patients, Idlro represented
2I.4"Lof all adnissions, represented 6l"L (Q169) of all mexpected duths. The irrcidence of
'\nsp€ted deaths'r for cER patienls ms almst slx-fold that of YIG (6.8lvs. l-2%,
p - 0.0001 by Yates correctsl Chi-sqrnre). Ihe percentage of '\rnexpected deths'r ccrpa.red to
all deths ms 58/" for GR (versus 247" for YIIG), nhile the ratio of mspcted: uprcted
deatJrs ms fow-fold higher ln c[t patients (1.35:1 vs. 0.32:1, p = 0.0001). For patimts B0

yws of age ad.older, '\nexprcted dathsl represmted 73l. of all dsths.

I"Ie corclude that: (l) the present TRISS retlpdology raluires greaLer reflnffint to
accuately predict qpsted swival for pop':lattons of tram vlctiro in regions wlth high
corcentrations of geriatrlc patimLs; (2) age rust be evaluted as a contims (versus
categorical) variable to accuately reflect the conlribution of age to outcore, ardl (3)
failure to appropriately nodify present net}odologies wlll canpl-icate future inslitutioml
qmlity assuarce ard accreditation processes as the pop:lation of the lJnited States ages.
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ALTERED PIIARTVIACOIilNETICS FOR PROPTTN,ACTIC ANTIBODIES
IN TRAT]]I{A PATIEI{TS

R.L. Reed" P. Miller-Crotchett, R.P. Fischer
The University of Texas Medical School at Houston
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Conesponding Author: R.L. Reed

ABSTRACT

Prophylactic antibiotics are routinely used for patients at risk frrr developing
infectious complications from abdominal injuries, but infection rates for these patients
remain high. A previous study from our institution indicated that higher doses of
prophylactic antibiotics in trauma patients could significantly reduce subsequent infection
rates. To test the hypothesis that antibiotic pharmacokinetic profiles were altered in
trauma patients to account for the increased antibiotic requirements, we prospectively
studied the drug pharmacokinetics in a sample from this patient population. 63 patients
undergoing abdominal trauma laparotomies received amiftn6in 1 slindamycin preopera-
tively. Amikacin pharmacokineticr were analyzed on each initial dose. Timed post-
infusion amikacin levels were used to determine the individualized drug elimination half-
times (tr), elimination rates (IQ), and apparent volumes of distribution (V), Patients
with low infection risk received no further antibiotics. 29 high-risk patients received
prophylactic antibiotics for 72 hours with pharmacokinetics determined every 24 hours
(mean t 1 standard deviation):

These data show a significant expansion in the volume of distribution for amikacin
secondary to vigorous fluid resusc.itation, with a significant increase in the elimination
rate. Both of these conditions, consistent with an expanded, hyperdynamic circulation,
explain the failure to achieve adequate amikacin levels using standard dosage regimens,
previously documented by this center. This underdosing clearly contributes to the
relatively high infection rates following major abdominal injury.

Expected Day 1 Day 2 Day 3

Vo (l/kg) A.nr 0.03 0"35 + 0.20' 030 t 0.08' 0.29+ 0.08'

& (hr-') 0241 0.07 0.35 t 0.1 1 A37 + 0.13' 0.37 t 0.13'

tn (hrs) 2.87 + 0.83 2.28!1.32 221+ 1.13 2.71t2.76
*p
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BLOOD LOSS AND TRANSF'USION REQUIR,EMENTS IN PATIENTS
WITH ISOI,ATED FEMUR FRACTURES
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University of Arizona
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ABSTRACT

A retrospect ive study was perf ormed on pati.ents treated
for isolated femoral fractures to evaluate the blood loss and
transfusion requirements assocrated wrth thrs common rnjury"
I*,ledical records were rev iewed on 53 patrents treated f or f rac-
ture of the diaphysts of the femur. Patrents with other long
bone fractures , abdomindl, chest, mediastinal and vascular
injuries were excluded.

The study group consisted of Il females and 42 males.
Ages ranged from I3 to 93 years. Preoperatl ve blood loss was
calculated by using sequential hematocr r Ls taken at admlssrRn
and immediately preoperatively when surgery was delayed >24- "

Intraoperative blood Ioss was obtatned from anesthesla and
surgical operative notes. Twenty-one patients required trans-
fusion during their initial hospitalizatron I averagrng 3 unrts
each. Thirty-two patients did not requrre blood transfusion.
The profile for each group is outlrned in the followlng.

Male Preop Primary vs
Fema Ie We iqht EBL Delav ORIF EBY

Transfusion (39) L4 /7 67 ks Ls22
No Transfusion (34) 28/4 74kg 575 LB/LA

Significant variables in determinlng the need for trans-
fusion incLuded sex, weight and delayed stabilization of the
fracture. Estimated preoperative blood Ioss averaged 575cc in
the non-transufsed group vs L022 in the transfused 9roup. Acute
blood loss of this magnitude can be responsible for hemodynamic
shock and stresses the importance of long bone fractures in
trauma patients with multiple injuries. The results of thrs re-
view stress the magnitude of blood Ioss in closed femur frac-
tures and the value of immediate fracture stabilization in
decreasing the need for transufsion in the same group of pa-
tients.

3/LB 46 33
5L7 g
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MUCORIT{YCOSIS IN TIIE
TRALIIVIA PATIENT

C.S. Cocanour, P. Miller-Crotchett, R.P. Fischer
The University of Texas Medical School at Houston
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Conesponding Author: C.S. Cocanour

ABSTRACT

prinary cutaneous nucormycosis ls a rare, but often fatal
infection which is most often encountered in transplantatlon
and in patients with diabetes, naligmancy, renal. fallure,
burns r or nultiple inJuries. lfe retrospectively revLewed a
nine year experience with mucormycosis anong inJured patients.
Eleven patlents had biopsy or culture proven nucormycosis. Ni,ne
patlents erere victins of blunt trauna, twq patients had >sot
TBSA burns. No patient was at increased risk due to underlying
disease or iramunosuppreseion prior to inJury. The average
injury severity score was 24 (range 9-41). A11 eleven patients
had open wounds on admission. Four of these eleven patients
died fron mucormycosis. There was no signtflcant dlfference in
the inJury severity score between sunrivora and nonaun\tl.vors "
Mucormycosis was diagnosed during ttre second and thlrd week of
hospitalization. Treatment included debridenent and Iv
anphotericin B. In two patients, rucornycosis uas identified
in superf,icial wounds and was felt to be a contaninant and not
an active lnf ection. A11 nonsurrrivors had cutaneous
mucormycosis of the head and/or trunk. liucornycosis in the
nonsurvivors was characteri zed by continued spread to
contiguous structures despite aggreEsive debridement and IV
amphoterlcin B. In contrast, surit/ivors had involvenent of only
the extremities. Mucornycosis needs to be recogrnlzed early,
aggressive debrideuent and fV auphotericin B instituted, but
despite this therapy, nucoruycosis involving the head and/or
trunlc has been a fatal inf ectlon ln our hands "
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ABSTRACT

Candidosis is a vexing problern rn seriousfy injured patients'
fniu-"!,,ay was undertaXen €o determine if specific irnmune defects
.r"-"t=""i"ted with candidosis after injury'-'-rrJ"i.a patients ,iin "" rss>18 had candida antigen titers
r".x'iy.- it'tit"t= were >1:4, heparinized peripheral bl-ood was

lfi"iit.a and pofynorfnoiuclear leukocytes (PMN's) isolated'
illN;" rur" u=="!="d by^a rapid 3H-glucose incorporation-assay for
lii.it "iiiily 

to innitit canaiaa al"bicans growth in cer^1 culture
rnediun (MED). aaOitionarty, PMN': were assessed for their
'"Ii"Jitv''1.'u. 

=!i*"i"i"o uv' cyrokines to inhibit c. albicans
;;;;6:' 

-ytoxi""= utilized were granurocyte/nacrophage colonv
stimulating factor (csF), interfeion (Il'lFl' arrd ill::ieukin 8

(1L8). Results '..J-""ii"red 
to those from recovering injured

iruti!"t= (rss>181 
-i'itn 'negative candida antigen titers and

healthy volunteers. 1==.y" were done in triplicate and results"
averaged. Results "t" t"p"tted in growtn inhinitory units per 10'

neutroPhils (average+SEM)'
N MED

Candidosis Patients 5 B5+33*
Injured Patients 3 563+256
Volunteers 4 380+53
*Results less than those in other

CSF INF ILB
749+94* 272+63* 325+84*

L722+L64 930+118 1193+154
2598t497 L2A9+298 977+LO3
groups , St.udents t-test, P(0 ' 05

PMN'sfroninjuredpatientswithCandidaantigentiters<l:4
and from healthy ""i""i"".= 

have sirnilar ability to inhibit c'
liui"J"] ;;;;ih- in-vitro. pMN,s from severely injured adufts
riln-i."aida antigen titers > r.4 have a suppressed ability to
i"niuii irre growt-n--oi-c- albicans in vitro- The .capacity of
PMN's from aff patients to inhibit Candida growth in vitro is
stimuLated Oy cytoXines. However, the PMN's fron pa'tients with
;;;i;;-;;tii"" tit"i" >1:4 are stimul-ated to a sisnificantlv
i;;=;; degre-e than thoJe from patients with titers <124 or
;;1;;l;='. previous studies fiom our laboratory have shown

i;;;;;;a-*ortarity-iroo, ="p=i,= in injured parienrs with positive
a;;ai;;-""tigen tit"i=. irris stuay denonstrates that injured
;;;;;;=-wi-iri-positlve candida antigen tirers have irnpaired PMN

iunction and PMN response to cytokines'
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THE ROLE OF EARLYSURGICAL INTER\MIVTION IN CTWLIAN
GUNSHOTWOUNDS TO THE HEAI)

C.C. Schultz, W.K. McNabo€y, C.K. Vlhitaker, M. Watkins, T.S. Helling
University of Missouri-Kansas City School of Medicine

Member Presentor: T.S. Helling
Conesponding Author: T.S. Helling

ABSTRACT

Surgical management of civilian gunshot wounds of the head has temalned a

controversial issue in the care of these patients. In an attempt to determine who
might benefit from aggressive surgical intervention, we examined 89 patlents over a
three year period who had suffered cranial gunshot wounds and had at least one
computerized head scan after admission. Patients were divided into those receiving
early (. 24 hours) surgical intervention (ES, N=27), late (' 24 hours) surgical
interventlon (LS, N=6) or no surgical intervention (NS, N=56). Overall mortality was
63 percent. Ten of 27 patients (37 percent) in the ES group died compared to 46 of 56
patients (82 percent) in the NS group (p . 0.0001). Glasgow coma scores (GCS) in the
ES group averaged 7.86 ! 4.72 and in the NS group 5.59 r 4.42 (p.0.05). GCS in the
LS group (all of whom survived) were significantly higher than the other two groups,
12.17 x 4.10. However, the GCS of survivors in the ES and NS groups was not
significantly different. The number of patients with GCS of three or four on
admission was significantly less in the ES (41 percent) than in the NS group (66
percent, p=0.035) and survival was better with surgery (36 percent) than without
(three percent, p=0.007). Patlents with mass leslons (clot, ventricular blood) were
more often found in the ES group ll7/271 than in the NS group (18/56) (p=0.008).
Patients with bihemispheric injuries, fared better with surgery (7 of 14 survivors) than
without (2 of 33 survivors, p=0.0003). No delayed intracranial complications in
survivors ln the NS group were seen. From this review early surglcal intervention
seemed to result in better survival but was frequently undertaken in those patients
who were less neurologically impaired and who rnanifested evidence of mass lesions
on scanning. There was evidence to suggest that even pessimistic situations (severe
neurologic deficit, bihemispheric injuries) might benefit from aggressive
management.
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Member Presentor: W. Copes
Conesponding Author: R. K*rmyJones

ABSTRACT

A qual ity assurance (aA) melhodology, developed on a quantitat jve bas'i s where

unexpected outcomes are highlighted and then subjected to peer review, was

tested i n three Leve'l i trauma center^s. TRISS survival probab j I ities were

estimated for 2023 ccnsecutive trauma patients adm'itted to 3 Level I trauma

centers during a 6 month period" A structured peer review of the 50 patjents
(2.1%) 'identif ied as having statist'i cal1y unexpected outcomes was perf ormed.

For 23 (18 survivors,5 deaths) the TRISS-designated outcomes were sustajned

ln peer revrew.
Outconre Reason
DeAth Pu l nronary tmbo I 'i sm

Sepsis/M0F
Increasi ng ICP

Number
-3-

I
i

10

Surv i va I

In 27 cases

sustai ned by

each case.
Outconre
DATh-

Surv'i va I

Short Prehospital Time 6

Prehospital Interventjon 2

Trauma Center Care
(l survjvor, 26 deaths) TRISS-designated outcomes were not

peer revjew" Limilatjons in TRISS methodoiogy n,"ere ident'ifjed jn

Re as on Number
TS t-i m'i tati ons 

-I3-AIS Limi tati ons 9

RTS Bi ased by treatment 1

Comorbid Condition 3

RTS Bi ased by Treatment 1

A structured approach to QA uti'l izing evaluations of both process of care and

patient outcomes, comb jned w jth peer review, j s essent'ial for consistency and

accuracy. The value of multijnsljtutional peer review are seen jn the fact
that of 5 preventab"l elunexpected deaths (0.25% of the pat'i ent popu I ati on) o 3

were due to pu lmonary embo'l j sm , prompt i ng a convergance .'in prophyl ax i s

strategy.
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M.M. I(nudson, J.A. Collins, S.B. Goodman
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Mernber kesentor: lVI. Knudson
Conesponding Author: M. Knudson

ABSTRACT

PURPoSE/I,IETHoDS: The safety and effectiveness of methodspreventing .d""p , venous thiombosis (Dvt) have not b;;;established in patients who have been serioudly injured. rn thisprospective study, 113- trauma patients weie ianaornizea---Jiadrnj.ssion to receive either row-do-se (5ooo units subcutineouslyg 12 hrs.) heparin.(H) oI sequential cornpression devices (SCOjas pr_o-phyraxis against the developrnent br ovr. patients wereserially studied with dup.tex ooppl& irnaging to aetecC thronrbusin .the thigh. ventila€ion-peffusion slani and/or purmonary
angiograrns were performed when clinically indicated.
REsuLTs: There were L2 patients who had thrornboemboriccomplications: 9 of -76- !1_SCO (L2*) and 3 of 37 receiving-i(8*) . rive patients_ had DVT. only, 4' had pulnonary ernUof i lirfwithout detectable lower extrenity Dvr and 3 had both Dvr andPE. None of the patients with pE died and there w€rre nocomplications associated with. either prophyractic rnethod. Thepatients with thronboemborisnr were genEraitf otaer (nean age 50versus. 38 years), were more )-ikely to hive sustained iower:extreroi-ty fractures (25* vs 51*) and- had received an average of16 units of blood as opposed to 7 units in those witnout sucrrcomplications.

CONCLUSIONS,: - Despite -attenpted prophylaxis, trauma patients
remarn at risk for thronrboemboric events. Duplex ooppler- irnagingis an excelrent urethod of detecting clinicaliv =ii.ii tnrornbosi.sin the thigh, but other sources of- ernboli rrrit r" consiaerea inthese patients. Based on this study, it appears that olderpatients with rower,extrernity fractuies and iigniricanf traunarequiring blood replacement lre at highest ri"-r. ioi-lo1*or,..yenbolisn.

cro-p
Nane Pts.

Average H:esence of (e")
Iss IilmS. ID( Shock

Boots
Heparin

38tLe 18112
38115 16J I

76
37

11112
L2+L7

47 34 36
59 4L 30
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and the University of Colorado Health Sciences Center

Guest Presentor: A. Mansour
Senior Sponsor: E.E. Moore

Conesponding Author: M.A. Mansour

ABSTRACT

CONSERVATIVE MANAGEMENT OF PENETRATING NECK WOUNDS

A Tl{ELVE YEAR EXPERIENCE

Routine explorat'ion of penetrating neck wounds has been chal lenged because

of the hi gh rat,e of negat i ve expl orat i ons. In 1979, we establ i shed a

protocol fcr selective cperation for penetrat'i ng iniuries violating t'he

platysma. The purpose of this study 'i s t,o rev'iew our prospect jve cl inica1
experience with neck wounds.
METHODS: In th'i s 12 year period, 148 males and 26 females sustai ned

penetrating neck injuries. Mandatory neck exploration !,ias performed for
srgnif icant bleed'i ng, crepitat,icns, dysphagia, dysphonia or impai red

mental status. Zone I and II injuries underwent angiography based on

trajectory. patients lacking these criteria were kept in the hospital for
a m'i n i mum of 12 hou rs obse rvat i on .

RESULTS: Immed i ate expl orat i on was done 'i n 59 (3+z) and the remai n i ng

were observed for a mean 'length of stay of 1.8 days. Find'i ngs at
operation are tabulated bejow:

EXPLORED OBSERVED SPECIFIC INJURIES
(+) (+) Art Ven Aerodig

GSW333021
Zone I

Zone II

Zone III

30 64

TOTAL o0 50 114 1 14 28 23

0nly one of the 114 pacients 'i nitially observed subsequently required
exploratjon and thi s was fcr a small Strl to the esophagus.
CONCLUSION: l{e conclude t,hat selective neck exploration of penetrating
neck wounds is both safe and cost effect'ive.

Sl'l

GS|.l

st{

GSW

SI{

13

1311

JI 22

3S



ZONE TIVO PENETRATING NECK INJURTES
IN CHIIDREN

J.R. Hall, H.M. Reves, J.L. Meller, D" Loeff
Cook County Hospital and University of Illinois

Medical School

Member Presentor: J. Hall
Conesponding Author: J. Hall

ABSTRACT

The treatment of penetrating injuries to the neck remains a controversial
issue. l,le present the first review limited to penetrating zone 2 iniuries
of the neck in chiIdren.

Treatment protocol: 1) Injuries which penetrated the platsyma muscle
undergo mandatory exploration if any of the following are presentl an

expanding or pulsatiie hematorna; shock or active bleeding; subcutaneous air
on x-ray; respiratory distress; blood in the oropharynx; presence of a bruit'
thrill,-crepitus or dysphagia on physical exami the need for anesthesia to
close the wbund; orinability to follow or study the child due to other
injuries. 2) If a neurological deficit is present or if the clinical exam
'is-equivocal, the child is studies by angiogram, esophagram,.esophagoscopy'
and/or bronchoscopy. If negative, the child is observed. 3) All other
wounds are observed for 48 hours.

Over the past 46 months, i186 children (al6 years of age) have presenteJ
to our level one pediatric trauma unit of which 24 (?.0%) (age range 1-15 

-years, mean age 10,6 years) have had zone 2 (angle of the mandible to level-of tne clavicie) injuiies. Four patients Viere operated on due to significant
bleeding or expanding hematomas (3 gsw and 1 stab) and exploration was
positiv6 in all four. Two patients had negative clinical exams but were
bxp'lored because they underwent general anesthesia; one 3 year old to close
a iarge stab wound to the neck and one 14 year old who was in shock due to
a concomjnant gunshot wound to the abdomen. Both of these explorations were
negative. Foui children (3 9sw and 1 stab) underwent diagnostic studies;.all
weie negative and the chijdr;n were observed. The remaining 14 children (6
gsw, 7 itab and 1 glass wound) had negative cl'inical exams and were observed'
No iequela have bein seen in fo11ow-ui exams (minimum of two clinic visits).
There was one death (4%) due to anoxic encephalopathy in a child who arrived
in arrest from a gunshot wound to the carotid; following open-chest resusci-
tation in the trauma unit, he underwent repair of the carotid artery. The
four morbid'ities (17%) were all neurologic injuries secondary to the
mechanism of injury (gsw) and not the treatment approach.

l,ie believe that zone 2 neck injuries in children are safely managed by
a selective approach, This approach is not, however, the "conservative"
approach and should not be followed unless close observatio can be preformed
by the responsible surgeon and operative facil ities are immediately
available.
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AREVISION OF TRISS FOR
II{TUBATED PATIEI{TS

P. Offner, F. Rivara" G. Jurkovich, J. Gurney
University of Washington, Harborview Medical Center

Guest Presentor: P. Offner
Senior Sponsor: G. Jurkovich

Corresponding Author: P. Offner

ABSTRACT

A Revision of TRISS for lntubated Patients

TFIISS analysis is an important, widely-used rnethod for predicting survival in

trauma patients. lt is used for quality assurance as well as for comparing patient
populations in research. One signiticant shortconning of present TRISS methodology is its
inability to include intubated patients in survival probability analysis because the
respiratory rate and the verbal response component of the Glasgow Coma Score are not
obtainable. Both of these are essential components of the revised trauma score used in

TRISS analysis. This report describes one potential approach to addressing this problem.

Our hypothesis is that survival probability can be accurately predicted using a TRISS-like
analysis where the revised trauma score is replaced by only the systolic blood pressure
and the motor response component of the Glasgow Coma Score.

Data from 994 consecutive patients admitted to a level ltrauma center with blunt
trauma were examined. Patients who died at lhe scene and those who were
pharmacologically paralyzed were excluded. 23% of this stuCy population was intubated
either in the field or the emergency department. Overall mortality rate was 6.0%.
Similar to TRISS, patient survival probability was estimated using a logistic regression
model that includes the patient's age(AGE), and injury severity score(lSS); the patient's
best motor response(BMR) and systolic blood pressure(SBP) were used in place of the
revised trauma score. The logistic regression model predicts the probability of survival,
Ps, as follows:

ps=11(1+e-B)
where

B=bo * b1 BMR *bZ SBP * bg ISS + b4 AGE.

BMR and SBP were obtained on admission to the emergency department. ISS is based on
AIS-85 scores assigned to individual injuries. AGE=O if the patient is <55 years,
otherwise AGE=1 .

The logistic regression analysis revealed each of these variables to be significant
predictors of survival in this model(p-values were <.002 for each). Using the decision
rule that Psz0.5 predicts survival and Ps<0.5 predicts death, the sensitivity and

specificity of this model are 57o/o and 98.9%, respectively. The misclassification rate is

3.6%. With TRISS, lhe sensitivity, specificity, and misclassification rate are 58.8%,
99.3%, and 3.0o/",respectively.

These results confirm that our model, which uses best motor response and systolic
blood pressure in place of the revisedJrauma score, has predictive performance
comparable to TRISS. More importantiy, this model is applicable to intubated patients who

are not pharmacologically paralyzed and allows more general application of TRISS-like
methodology to trauma patients. Further investigation of this problem with larger data
bases is warranted.
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COMPA,RISON OF STJTURE TECHNICS
INH(TENSOR TENDONS

M.S. Davenport, J.M. Serletti, R.C. Wray
University of Roche ster

Member hesentor: R.C. Wray
Conesponding Author: R.C. Wray

ABSTRACT

Although there are reports conparlng a varlety of euture technlques for
repalr of flexor tendons, no experlnental or cllnlcal study has evaluated
the effects of different suture techniques for extensor tendon repaLr.

In 80 white leghorn chLckens we conpared the gain Ln tensile strength
of repaired extensor tendons uslng either horl-zontal mattress or slmple
sutures. The tendon dl-nenslons and the rupture strengths were neasured at
I, 2, 3, and 6 weeks after repalr. The controls had a mean tenslle strength
of 99 - l11 NT/m{2. The repaired tendons had mean tensLle strengths of
3.6 Hr7w2, 10.1 ttt/mr2, r:.g nr/w2, and 36.9 Ht/ml2 for rhe siiple surure
.technique and 3.4 Ht/mt2, 7.2 Nr/tu2, 16.2 NT/M|a, and 40.8 NT/m{2 for the
horizontal mattress technlque aE I, 2) 3 and 6 weeks respectlvely. Thus,
for both technlques we found a slow but steady galn ln tenslle strength
durlng the first 3 weeks following repalr with a nore signLflcant l-ncrease
in strength at 6 weeks, In addltion, we could flnd no sl-gnlficant dlffer-
ence Ln tensile strength betlreen those tendons repalred ulEh a horl-zonEal
mattress technique and those repaLred wlth slnple sutures at any of the
four. intervals tested.

In conculslon, it ls our believe that a surgeon could expect equal
results from elther horlzontal mattress or slmple suture technlques for the
repair of extensor tendons.
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ABSTRACT

Llver Adenoslne Trl-phosphate (ATP) levele fall durlng both

lgchemla and henrorrhaglc shock. Inconplete ATP fecovery
correlates wlth cell death and orSan dysfunctlon. Liver ATPr

recovery following conbined shock and ischenla ras evaluated
under nornothernic and hypothermic condltlons. Palred Sroups ofl
rats were subJected to vascular eannulatl6nl laparotony and

lsolatlon of 1l-ver vasculature. Atl anlnale were bled tor and

malntalned atr a sygtollc blood pressure of 90 nn. H8 during the
study. Both groups undercent 60 rnln. of llver lechenrle follo*ed
by 90 ninutee of reperfuglon. one Sroup of anlirals (n=6) *as

cooled to 28oc and the second (n=6) nalntalned at 3?o. Llver
blopsles for ATP levels were obtained pre-shockp post-ahockl
post-lschemlal and at 30r60 and 90 rnln. of reperfuslon. Partlal
results are shorn below: ( umole ATP/8n dry wt. llver; values are]

l

neans + SEM ). '
1

pre-shock ooet-ahock ptost-Lsch- fl0lr'eqptf
zqo i/: .5 1.9 +/- "3 8,7 +/- .4
3?o 11"5 +/- .T 9.2 +/- .6* L7 +/- .2 4,9 +/- .5*

*= p

tlver ATP wag not affected by ghock ln the hypothernlc glroup'

Both g;roups showed a sfunllar fall ln ATP follo$ln8 lschernla. The

hypothermic anlnals dlsplayed a eignlflcant recovery of ATP at

90 nln. reperfusion whlle the nornothernrlc eninals showed ltttle
r€covery. These data denonstrate a beneflclal effect ol

hypothernia on llver ATP durlng ahockl lschenlar ant

reperfuslon. Hypothernla nay lnpart a protectlve beneflt durlnl
aurgery for severe llver lnJurles.
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PERITONEAL LAVAGE IN THE DHGNOSIS OF ABDOMINAL SEPSIS
IN TIIE ICU
J.R. Saftle

University of Utah Medical Center

Member hesentor: J. Saffle
Corresponding Author: J. Sallle

ABSTRACT

ln critically ill patients, sepsis may be suggested by eardiopul-
monary dysfunction or the "sepsis syndrome", but even when bacteremia
is documented, the source may be unclear. Abdominal sepsis is often
suspected, but may be difficult to demonstrate. Comatose or ventilated
patients are hard to examine; CT scanning may miss acute perforations
or mesenteric ischemia, and transportation of unstable patients is
hazardous. On the other hand, empiric abdominal exploration is equally
dangerous and costly. This presentation reviews experience with the use
of peritoneal lavage in the diagnosis of abdominal sepsis in selected
patients in an ICU setting.

Over the past three years, seven adults (5 men), with mean age of
37 years (range 19-61 years) were evaluated with this technique. All
were critically ill, with respiratory and cardiovascular failure, and
suspected sepsis without a source. Four patients had burns of 27-46o/o
TBSA (mean 36% TBSA); the other three were admitted to the medical
lCU, two with unexplained respiratory failure and shock, and one follow-
ing tricyclic antidepressant overdose. Peritoneal lavage was performed
using strandard technique, at a mean 8.1 days atter admission (range 0-
20 days). The lavage was considered positive if fluid contained > 500
white blood cells/mm3, or if bacteria were present on gram stain.

ln three patients, positive lavage led to immediate laparotomy,
where dead bowel was found in all cases. Two of these patients died.
The remaining four patients had negative lavages: one survived without
evidence of abdominal sepsis, and two were eventually explored with no
source of sepsis found (both died). The final patient died without
explor-ation, but had no abdominal pathology at autopsy. Thus,
peritoneal lavage proved accurate in every case. The overall mortality
of 71Yo reflects the severity of illness in this population.

lncreased awareness of the role of abdominal sepsis in multiple
organ failure mandates for sensitive and aggressive diagnosis of abdom-
inal pathology. Peritoneal lavage has several advantages in this setting:
it is rapid, inexpensive, easy to perform, and quite sensitive. lf patient
selection is done carefully, this technique can be useful in the diagnosis
and treatment of critically ill patients with trauma, burns, and sepsis.
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EXTRE MITY VASCTII,AR TRAU1UA

T.A. Whitehill, F.A. Moore, C.M. Abernathy, E.E. Moore
Denver General HospitaV University of Colorado

Guest Presentor: T.A. Whitehill
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Conesponding Author: T.A. Whitehill

ABSTRACT

This report conprises a retrospecLive evaluation of our experience
with the use of intraoPerative, lntraarterlal urokinase IIJK] during
arterial repair/thrombectomy ln patients with extremity vascular lnjury.

METHODS: Forry-four patlents wlth conplex extrenlty vascular trauma were
treat"d during a 47-nonth perlod. Of 51 vessel injuries, causes included
penetrating (902) and blunt (l0Z) mechanisms. Arteries injured were
Lrachial (10), radial/ulnar (12); superficial- femoral (10)' popliteal (6)'
anc lnfrageniculate (13). Associated injurles involved veins (28), nerve(21)
bone (9), and soft tissue (31). Thlrteen paLienEs (292) underwent
preoperative anglography' Tlme to heparinization was 87.4 + 17.6 mlnutes'
In addition Eo appropriate arterial- repalr, all patients underwent distal
arterlal thrombectomy followed by intraoperatlve arteriography; in 34

patients, significant residual distal thrombus was demonstrated. In these
patients, regional [1imb] intraarEerial thrombolysis was performed under
condicions of arrerial inflow occlusion using 250,000 IU urokinase/1000 IU
Sodiurn Hepari-n in 250 n1 0.92 NaCl infused over 30 minutes. Inmedi-ate'
2-week, and one-month patency rates as well as complications were analyzed'

I'INDINGS: Extensive meihanical LhronbecEony was not required due to
effmtive thrombolysis. Popliteal arterial cutdown with trifurcation
Ehrombectomy was obviated in 1002 (8) of superficial femoral arterial
injuries, Initial and 2-week Patencies were 1002 as determined by
rerurn of palpabte or Dopplerable distal pulses. One-month patency
was 957". Moderate bleedlng developed in 2 patients (62) ' and wound

hematonas occurred in 7 patients (217"). Systemic fibrinolysis and/or
hypofibrinogenenia was not significant. Nine Patients (267") required
fasciotony for conparlment syndrome; anputarion was required in 2 (67')'

CONCLUSI0NS: This data supports che safe and effective use of
intfaoperative, intraarterial- urokinase infusion as an adjunct to
thrombectomy in cornpl-ex extremity vascular injurles where residual-
distal thrombosis is present. The llberal use of lntraoperative
angiography is also well endorsed'
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ENTERAL FEEDING REDUCES POSTOPERATIVE
SEPTIC COMPLICATIONS

F. Moore, D. Feliciano, R. Andrassy, A.H. McArdle, T. Morgenstein, J. Kellum,
R. Welling, E. Moore

Denver, CO, Rochester, NY, Houston, T)t Montreal, Quebec, Norwich, NY,
Richmond, Vd Cincinnati, OH

Member hesentor: F.A. Moore
Corresonding Author: F.A. Moore

ABSTRACT

Prelininary analysis of the VA Cooperative Trial suggested patients fed
preoperative TPN had higher infection rares than conrrols (Buzby, ASpEN Clin
Cong 2/89). To evaluate relative conplication risks of TPN and enteral
nutrition (TEN), combined data from 8 prospective, randomized studies were
subjected to an intent-to-treat meta-analysis (including drop-outs). Compli-
cations, nutrition and GI effects were assessed for l0 days except when
hospitalization ended earlier. 230 patients received TEN (Vivonex T.E.N.) or
TPN (nutritionally simi-lar to TEN fomula), afrer elecrive (n=60) or major
trauma (n=170; ISS 9-40, ATI I5-40) surgery. Baseline demographics were
comparable between the groups. 872 of the TEN group tol-erated feeding while
the TPN group had fewer side effects. Biochenical parameters and Day 7
nitrogen balance were comparable in the 2 groups (p-NS). Twice as many TpN
paEients had septj-c complications, which were catheter-related in only 72.
Breakdown by patienC type is as foflows:

TOTAL BLUNT P ENETR.AT ING E],ECT IVE
PATIENTS TRAI,UA TRALIMA SURGERY

TEI'] TPN TEN TPN TEN TPN TEN TPN
(n=1lB) (n=l l2) (n=48) (n=44) (n=38) (n=40) (n=32) (n=28)CO}lPLICATIONS

Abdorninal Abscess
Pneurnoni.a
Wound Infection
Bac teremi-a
UTI
Line Sepsis
0ther

5

6

4

2

i
0
7

2

4

0
i
i
0
6

I
9

2

4

I
4
q

7

L4

3

5

3

7

5

0

J

0

0
I

;

26
L2
3l
01
0l
OI
t1

Total 25 44 L4 i325

Number of Patients li22r0i9 39

Percent Pacients 39* '27 .5
*P <.05

This mul-ti-inscirutional experience confirms TEN is well-loleraled in
stressed patients. htren compared with TPN, TEN patients had less septic
conplications, presumable by maintaining vital gut funccion. TPN should be
reserved for those patients in whom TEN is conEraindicated.

50* r62Lr6 2l
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POST.TRAUMATIC RENAL FAILURE:
A MULTI.INSTITUTIONAL STUDY

Western TYauma StudY GrouP

Member Presentor: J.A. Morris
Conespond.ing Author: J.A" Morris

ABSTRACT

The Western Trauma Study Group reviewed all traurna
patients iequiring hemodiatysis over a five-year. period in
iir" institritions. cr 7 2 ,7 57 admissions , 7 B patients
developed acute renal failu.re (ARF) reguiring diarysis
( 0. 11?j . Mean age was 47 , mean ISS was 3L , and mean

p;";;uirity of survival p(s) was 7oZ, g7Z of survivors were
'nonot iguri-c at discharge . survivors were younger (p:o " 12) o

more =*o*ielt injured., and reguired.more blood. transfusions
( PRBC ) (F:0 . 04 ) than patients who died " only 62 of, survivors
were discharged to a iur"ing horne . 4s patients (58?) died , 37

from multipl; organ failure/sepsis (82?) " 100? of patients
who remainla .rr,rii" di-ed,. A high percent of patients r*ith
preexisting liver disease died (p:0'01) '

The following factors contributed to ARF in these 78

patients: hypoperfusion (Hypo) - 62eo, multiple organ {.ilure
(MoF) - 50%, nephrotoxins lroxin) - 362, rhabdomyolysis (Rhab)

2gz. ARF-could be attributed to more than ane cause. The

table demonstrates outcome criteria by cause of ARF.

N 9o MOrI P(S) PRBC BD Initial Duration Cr

19 *L2 l-1 20 5.9Hypo 48

Toxin 28

Rhab 22

MOF 39

60 .53

50 .75 L2 -10 16

50 "68 23 -l_3 I

69 .69 L7 -11. 18

L7 6.5

L7 5"6

22 5 "9

Mort=Mortal ity, pRBc:uni-ts in f irst 24 hours , BD=worst base
def icit in f i-rst, 24 hours, Initial=Hospital days prior to
initial hemodiarysis, Durat j-on:Days f rom f irst to l-ast
Ai.fysis sessionl Cr:last creatinine prior to dialysis "

conclus ions : 1 ) ARF reguiring hemodial-ys is f ol lowing ma j or
trauma is verY rare -

2) ARF carries a 58? mortality an$ _822 of these deaths are
secondary to multiple organ fai|ure/ sepsis '

3 ) 97 z of survivors were nonoliguric at cischargre ' All
patients that remained anuric died.
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I{PE RTONIC FLUID RESUSCITATION IMPRO\IE S
CEREBRAL O)ilGEN DELI\IERY AT{D REDUCES

r I{'RA" m fff ::ffi:# .lt*'H T ?+}ffi ff " 
sH o cK

University of Vermont

Resident Presentor: J. Schmoker
Senior Sponsor: S.R. Shackford

Conesponding Author: S.R. Shackford

ABSTRACT

It has been shown,in prospect.ive clinical studiea that hypotengion fromhemorrhage (HBu) contributes to increased morbidity ana mortatlly ln patientswith traumatic brain injury -(Br). rt is inplLea tlai p"""*--""i""me is dueto secondary Br from inpa_ired.oxygen deliver-y (o2DEL). -we hypoihesized thatftuid resuscitation (REsus) with hypertonic -soaium rictaie iiliii--aig mosm/L;croup _rr, n=7) would improve cerebiar blood flow 1car1, ozbti and cerebrarmetaboric rate for 02 (cuRo2)' and wourd decrease mlan intracraniar pressure(MIcP). when compared t-o 
-Ri!g.er': 

Iactate (pJ.z 274 noem/L, ii""J il' 
"=zt 

. rna porcine model of hemorrhaglc shock, we meagured study'variabr'es it uaeerine
l9!i,,4-s minutes posr HEM (H4s), and 1, 12 and 24 fioo"" l""l-nesus 1nrn,R12H, R24H). Fruid was given to'maintai-n mean arteriar presiuil and centralvenous pressure at Bl_vah_es_ and urine output at O.S ca/kg/:nr. shed bloodwas returned after R1H. Fluid balance (FLD- BAL) and corti-cir water content(cwc) were measured at R24H. serum osmorality (ost{) was recordJ for eachtime period. control animals (croup C, "=il n"i" iristrumentea oniy.

GROUP BL H45 R1H R12H R24HI{ICP c 8r1 Bi1* gr2 11i1 1111(torr) I 7r1 2!7 t8t2* 78!2* 16i1*rr 7rt 311 511 !2!L 1111cBr c 100 106111* 9115 76tg 89110(*BL) r 100 60!7 1OOr11 85i9 85rsrr 100 70t4 135110* 13?113* 118110*o2DEL c 10o 10919* 9519 6818 6916(*BL) I 100 55i5 6519* 74!.7 6815rr 100 61*4 9018 12319* g7!.7*
osM c 294!2 286!4 2grl4 2Ag!3(mosm/I) I 2A2t3 2g't2 292!4 2g3r3 292!7

II 297i3 293!12 34114* 324l,8+ 333t10*clvc c 1,04610.0023
(spec grav) I 1.O451O.OOO3

rr 1.O49tO.OOO4+
!'LD BAL c 2266t2f1(cc) T 7a14r332*

rr 4430!743
*IX0.05, ANOVA' +p<0.0S, Student,s t vs croup f

.MRO2 rdas higher in croup rr at 12t and 24H when compared to croup r, but didnot reach aignificance.
we conclude that Hst resuscitation in a porcine moder of hemorrhagicshock reduceE urcp secondary to cortical dehydiation, ."d ir;;";;; cBF ando2DEL when compared to._1n. 

_. 
These data ""g#=t that by a".-r;iri"q Icp andirnproving cerebraL o2DEt after shock, nst'"could decr6aee se"orJi.y uraininjury when brain injury and shock o.,i"i-loq"tt"".
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NEUROLOGTC CONSEQUENCES OF
TRAUIT'IATIC ASPFfr)ilA

W.R. Jongewaard, T.H. Cogbill, J. Landercasper
Gundersen/Lutheran Medical Center

Resident Presentor: W. Jongewaard
Senior Sponsor: T.H. Cogbill

Conesponding Author: T.H. Cogbill

ABSTBACT

Traumatic asphyxia is an unusual syndrome of craniocervical cyanosis,

faciai edema, petechiae, subconjunctival hemorrhage, and occasional neurologic

symptoms resulting from severe crush iniury to the thorax. Patients with

traumatic asphyxia treated at a single institution during a lo-year period

were studied to determine the incidence and sequelae of neurologic impairment

associated with this entity. Traumatic asphyxia was identified in 14 patients

from 4 to 73 years old, Each had sustained thoracic crush iniuries from

objects weighing more than 1000 pounds. Iniury mechanism was crush by farm

implement in 6 patients, entrapment beneath vehicle in 4, motor vehicle crash

in 2, crush by farm animal in 1 and ditch cave-in in 1. Cranio-cervical

cyanosi s and subconjuncti va l hemorrhage were apparent i n al I patients.

Associated chest wall and intrathoracic injuries were coffnon. Neurologic

abnormal i ties i ncl uded loss of consciousness i n 7 patients, prol onged

confusion in 5, seizures in 2, and pronounced visual disturbances in 2. There

were no deaths in this series and no long-term neurologic sequelae were

ev i dent.
The recent Enqiish literature is divided into reports of fatalities and

survivors of traumatic asphyxia. Autopsy studies document cerebral edema and

petechiae without intracranial hemorrhage in the vast majority of victims.

Loss of consciousness, seizures, coma, temporary and permanent blindness'

brachi al plexopathy, and quadri pl egi a have been reported i n survi vors.

Mortality is primarily related to associated iniuries and long-term neurologic

sequelae are rare. However, careful neurologic assessment should be performed

in serjal fashion and'other causes of neurologic symptoms excluded.
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DEI,AYED DIAGNOSIS OF
CERVICAL SPINE INJURIES

B.D. Genelts, E.Lr. Petersen, J. Mahry, s.R. petersen
Lincoln Institute of Surgery and Trauma

Resident Presentor: B.D. Gerrelts
Senior Sponsor: J. Edney

Comesponding Author: S.R. Petersen

ABSTRACT

The linitat.ions o{ cervical spinE radiographs {csR) in detect-ing cervical
spine injuries in trauma patientg hrve been wetl documented. up to lsx ofcervical {ractureg rill not be denonstrated on Iatertal cervical radiographs
taken during initial Evaluation. Litile attention has been givan to theclinicat consequences . o{ these niss:d injurica, daspite Ihe potentialtragic ranifications for patients and physiciens, alike.0ver a s2 rronthpariod, rll nultiply inJurad patient: nho had CSR durlng blunt traumr
evaluation in a trauna center nere revieled to deterarine ihe incidence,
outcome, and clinlcal consequencE of delayed dirgnosi: of cervicrl spineinjuries.
-,_Fron ilanuary, 1988 through August, 1990, l3Il patients had CSRfollowing blunt inJury. sixty-one i+.glt or ihe patients had docunentedcervicEl {racturas and/or dlrlocationr. }lvA accounted {or 67.21", ol theinjuries. The patients were seriously injured (nean TS 121 oean E[s ll, andrean ISS 50.3). Eleven o{ the patients died in the tiruna roon; g rithfatel atlrnto-axial dislocation. 0{ the F0 gurvivorr (gl.gr}, neurologicdeficits rere present in ls patients (30i|!, rnd B o{ thgse 'had 

complitespinal cord injuries. The diagnosis of the cervical spine injury ra3 
'ideduring the initial eveluation in sa of tha 6t patient: (9i.gzl. Fivrpatients had delayed recognition of their cervical spine injury {Range 2 -2l dayr!. The reagon {or the delry was due to inadequrte or incooptete csnin aIl patlent:r de:pite nultipte views (up to tst. The nissed injuriesoccurred in prtients in nhol conplete visuallzation of the spine las nostdi{ficult {i.e. severe DJD of spine in 2 patients; previlui cervicar{rrctures in I patientl.instabiliiy during rerurcitation in I patient}.Radiologic nisinterpretation occurred in one. prtient. The diagnosls ofcervical spine injury ,,as pursued becausE oi iersistent neck prin in 2patientsr and the deveropnent of subtre neuroiogic {indinqs i'n r. Theneurologic de{icits in the s patients have resolveJ. The seniitivity of csRin this series in detecting cervical injuries ;as g5.2)i. Although cT Ecanr'r obtained rn 7zx .or patients, it denonrtrated injurier in onry Jedditional patients nhich nere not seen or suspected on ESR, 0ne patient,sinJury rar not seen on cT (trrngverre odontoid fracturel. The senritivityof ET ras 97.21.

ThE occurrlncr o{ nirrrd scrvical rpinr injuriar. in rnuttiply lnjuredprtiants nes 0.41 ln thig series. The ovarrhelning sause of itr" o"t"y indirqnorlr lrr dur to incooplete vigurliertion of thi crrvical spine on cgR.ln petients in rhon csR ras inadequeta or not porribre, earry iirvicrt cTras tha nost renritive nethod of dirgnoris. l'laintenrnce ol iervicel ,pineprecautions in high risk brunt injured patientz untir conoiatevisualization oJ the spine has been deteinined 6y either CSft or CT rilllininize the consequencer o{ rnissed injurie:.
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RESULTS OFAN ORGAD{IZF'N DISAST]OR PI,AN IN
TRALIMA I\{ANAGEMEI{T IN A WAR ZONE

Z. Nassoura, H. Hajj, O. Dajani, N. Jabbour, F' Najjar, et al.
American University of Beirut-Lebanon

Resident Presentor: Z" Nassoura
Senior Sponsor: D.V. Feliciano

Comesponding Authofi V,. Nassoura

ABSTRACT

Lessons iearned from the Vietnam and Korean
conf l- icts have emphasi.zed the necessity of an organized
preparedness for optirnal management of casualties. The present
report summarizes the experience of a tertiary care center in the
prasent war zone of Lebanon to if lustrate the efficiency of sr"rch
an approach.

Between 1975 and 1986, approximately 30r000 war
casualties were treated at a tertiary care center' A disaster
plan was inplemented vrhenever >25 mal or trauma v.ictims were
i"ceived wi€nin one hour. The pJ-an consisted of a def ined
central i zation of rrmergency personnel including the h9=pita1
director, nursing d j.rector and Chief of, Sta f f , rapid tttage in
the ED and mobilizaEion to the OR, recovery room or radiology.
Blood transfusion was commenced with packed red cells and
fol lowed by whole btood donated by the famil ies. rn-fieLd
stab j- 1 i zatibn, ED thoracotomy or ED stabi 1i zation were not
employed. The resu1ts are illustrated by an analysis of 1500
cales of abdoninal trauma (Iligh velocity GSW l-314 , SW 29 , blunt
from falls L57):

1420 patients were operated within 6 hours of,
admission and 711 wiltrin the first hour. overall mortality was
L30 ,B.V\i 9.51 for GSW, 3"4t for SW and 2"5* for blunt trauma.
14 5 or g .V* had a negative )-aparotomy. The f actors af fecting
mortafity were hypotension on adnission (26.5* for B'P.<9CI and
z "gZ foi >90, plO. 001,) and the presence of extraabdominal
inj uries ( 14 . 4 * with and 4 . 4* without, p

The cni*f causes of death were hemorrhage (3 "7 8) , sepsis
(2.Lt) and ARDS (1.2t).

These results are comparable to those reporled by
civil ian series and compare f avorably to those f i-om the Vietr;am
and Korean conflicts, A wel.l conceived and practiced disaster
plan is effective in providing optirnal results in trauma
lnanagement in the most extent:ating circumstances.
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HEMOCCULT TESTING IN RECTAL TRAUIIIfA.
IS IT ENOUGH?

H. Levine, R. Simon, R. Ivatury, T. Smith, W. Stahl
Lincoln Medical and Mental Health Center

Resident Presentor: H. Levine
Senior Sponsor: D.V. Feliciano

Conesponding Author: R. Simon

ABSTRACT

Rectal exam with hemoccult testing (Hf) ts a standard part of the
emergency departinent eval-uation of the acutely traumati zed
patient. rts rnaj or role is in the recogrrition of occult bowel
injury. We eu€rstj.oned its reliability in detecting occult rectal
in j ury (RI ) in pat j.ents with penetrating trauma.
We reviewed the charts of patients with suspected RI over a 4
year period. All patients had HT in the ED, followed by
operating room sigrnoidoscopy(S), and/or exploratory
laparotomy(El). RI was defined as injury occurring below the
peritoneal refl ect ion. S was considered positive if gross
blood or the actual injury was visualized.
RESULTS : There were 1.6 patients with suspected RI . They received
a total of L7 high risk gunshot wounds. Eight were to the
abdomen, 7 to the buttock, and 2 to the thigh. There were 15
males and L f ema Ie with an average age of 26 . There \irere 14
rectal injuries, No nortal it.ies occurred in this group. Table
L describes the relationsh j-p between HT, S, and EL. HT was
7LZ (LO/L4) serrsi'!:ive and 508 (I/2') specif ic. S was lOOt GA/ 10)
sensitive and 50* (L/2)specific. When HT is conbined with S the
sensitivity becomes L00* (7/7) . L2 patients underwent S. ft was
positive for blood in LL/LZ and visualized an injury in 2/L2
patients. fn 1 HT positive patient, S was negative, and EL was
not perforrned.
CONCLUSION: Our findings suggest that HT is not sensitive enough
to rule out the presence of occult Rf. The result of HT must not
influence the decision to perforn S in high risk injuries.

BBT,E" 1

HEMOCCULT POS IIEMOCCULT NEG

s*, EL+

*rEL+

s*, EL-

s-, EL-

*= S not performed.
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ACUTE ADRENAL INSUFFICIENCY PRESEI{TING AS SHOCK
AFTER TRAUI\{A AT.{D SURGERY:

TTIRME CASES AND REVIEW OF TTIE LITERATURE
M.S. Ctraussen, J. Landercasper, T.H. Cogbill

Gundersen Clinic/ Lutheran Hospital

Resident Presentor: M.S. Claussen
Senior Sponsor: J. LandercasPer

Corresponding Author: J. Landercasper

ABSTRACT

I'hssive fluid adninistration and aggrcssive irntropic drw srpport rcre reqired fon

profond non-lsrDrrtagic stmk in qE postoperative and tr'o traulB patients. Cardiovasotlar

collapse r,as dnracterized by severE t00ot€nsion (systolic blood pressure< 80 nm tlg),

st4ramnra't cardiac irdices (C.I.) 4 lJndn/na! ,lov systsrn'c vascular rcsistarre (S.V.R.( 5m

Oyre.sec/cms.nf;,.r'O m.rltiple organ failure. Sepsis ms eliminated as an o<planationfor

cardiovascular collapse W olltrrres and laparotqy. Screening cortisol lorels rere 1ot (<2

ncg/dl in b,o patients) and did rpt rEspmd in ary patiart to syntfretic ACTH (osyntropin)

ctnllefrge. Adninistration of exogremrs glucocorticoiG prsptly ard drantical ly ratersed tte

turndyrnmic pictrre of high otrQut cirqlatory failtre and shck. Reversal of rultiple organ

failure oco.rrred in trc patients. 0ral gluocorticoid and mineralicorticoid spplaentatial

vere required at hospital disctnrge.

Acute adrernl insufficiancy is rare af&r trawg (<1:80) h"rt nst be rccognized to

potentially reverse shck ard prevent death. Experierre with tEse thr€e patients proDted a

revisv of the literatr€ cancerning the irEidence, differential diagrnsis, hqDdyndflic response

ud rpnral relatiorship bet!€en cortisol, ACIH and iniury serrerity in trar,natized patients.

Baselirp senm cortisol levdls corrplate with iniury severity scores in patients with intact

hypotlnlanic+i1itary-adr€rpl axes. The adrernl insufficiency syndmre nay mimic s@tic shock

with hyperkiretic cardiac irdices and 1ov systanic vascular resistance. lf,ren adrenal failure

is suspected, treatTent sturld begin wiil I.V. doofiEthasone. Cosyntnopin stirulation testing

confinrs tte diagrnsis and is accurate in tfre traumtized patiert. In sumnry, aolte adrcnal

failure after tr"um or surgeyy ray present wifi life-threaening cardiovascular collapse'

mimicking tJle cultlre-negative, "septic" shock state. 0utc(I|e is dQerdent ryon early

recognition and exogerurs glucocol'ticoid adninistration. Appropriate endocrine evaluation

prevents unnecessary use of steroids in a population of traurn patients r'tp are already

irmrrnsuppressed.
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OPEN FRACTURES OF TIIE PATELI,A
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ABSTRACT

Becouse the topic of open patelJ.ar fractures has not been specifically addressed in the
literature, f,e retrospectiveJ,y reviewed the Mayo Clinic experience.

During the period from 1976 through 1989, Bl) fracture of the patella were treated at our
inetj.tution. Fifty-seven (75) were open fractures of which 56 records were €vailabJ.e for revier
with en average follow-up of 22 months (range:t-ll2 months).

The average age al the time of injury was 28 years. Male to fenale ratio tras l.l:1. Right
to left ratio wae I.5:1. Bilateral open fractures occurred in 1 patients. Automobile accidents
were nost frequently reaponsible (66% of cases) followed by notorcycle accidents, falls, airplane
crashes and farm injuries.

Cominuted fractures were the mo6t common (68% oi ceses) followed by transverse (16S) and
avulsion fractures (I5:g). Gustilo and Anderson type II wounds occurred Ln 7t% of the cases with
type I f,ounds in 14% and type III wounds in lJ% of cases. Associated multiple fractures were
present in 68X of cases.

Tho most comnon form of wound nanagement was initial I&D the dey of injury followed by
dolsyed Primary closure of the wound. Local muscle flap coverag6 was required in 4 caaes. The
average number of debridements prior to wound closure was 1.9, and wound closure was performed an
average of l.l day8 aFter injury.

Excision of comminuted bone fragments the day of injuty was the most common form of fracture
msnagenent. Partial. patell.ectomy was done in )0 cases, and total patellectomy was done in 7
casss. Internal fixation using multiple K-wires, cerclage wiring, intraosseous wiring, multiple
scretsr tonaion band wiring or combinations of th€se was performed .in 2J cases an average of 2.)
dsys Post injury. In 7 cases.rith grade I or II wounds, internal fixation with primary round
closure wgs done the day of injuly, and in B cases internal fixation wss combined with partial
pstellsctomy. Closad treaement (cylinder casting) was performed in 4 cases.

Initisl operative cuLtures were positive i.n 46% of cases. Deep infection occured in 6 casea
(10.7%). In 4 of the 6 infections, the initial cultures grew organisms not responsible for the
subsequent infBction. AII 6 infections were treated successfuJ.ly with multiple debridements and
antibiotics. The rate of infections correlated with the grade oF the wound (grade I=0, grade
ll=7.5%, grade III:50%).

The average time to union was 2.7 months. There were 2 nonunions, One required two bone
grafting procedures and the other was treated with psrtisl patellectomy. Neither of the
nonunions became infected,

At follow-up 67% of patients had no pain, 28% had m.ild pain and 5% had moderate pain. Thc
averaga range of knee motion was l-ll4 degrees.

Other complications included: DVT j.n one patient, stiFf knee requiring manipulation in J
patients, painful herdware requiring removal in ) patients, and post-traumatic patellofemoral
srthrosis in 2 patients, one of which eventually required totsl psbellectomy.

CoNCLUSIoNS: open fractures of the pateJ.la are relatively infrequent injuries for which
treatment nust be individualized based on grade of soft-tissue injury, extent of wound
contamination, and degree of bony comminution. The overall infection.rate in this series was

10.7%, but the rate oF infectron couelated closely with the degree of soft-tissue injury. The
ultimate clinicsl. resul.t at Final follow-up was satisfactory i,n 95% however, and did not
correLate with tha type of fracture, the method/timiog oF treatment, or the early presence of
infection.
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RADIOULNAR DISSO CIATION:
TTIE SPECTRUM OF ESSEX.LOPRESTI INJUETY

R.T. Tlousdale, P.C. Amadio, B.F. Moff€y,'W.P. Cooney, III
Mayo Clinic

Resident Presentor: R.T. Tbousdale
$enior Sponsor: P.C. Muchar.trr.

Coruesponding Author: P.C. Mucha, Jr.

ABSTRACT

Purpose: To review the clinjcal features of an injury which may be more
donunon than general ly supposed, for whjch diagnosis is typically delayed,
and for which delay in diagnosis exacts a great functional penalty.

Brief Description of Methods: Retrospective chart review.

Summary of Results:

-Twejrty 

patiejrts (12 men, mean age 34.6) with combined injuries to the
laterai compartment of the elbow and ipsilateral distal radial ulnar joint
(DRUJ) were reviewed. Mean follow-up was 106.9 months (range, 4 to 324).
Elbow injuries included radial head fracture (10), radial head fracture
with an elbow dislocation (2), radial head fracture with capitel lum
fracture (1), Monteggia fracture-dislocation (4), simple elbow dislocation
(2), and an elbow dislocation with capjtelium fracture (1). Wrist injuries
included a Galeazzi fracture-disiocation in three patients (3) and DRUJ (17).

Five patients were correctly diagnosed and were treated at the initial
time of injury. In four patients the radial head was preserved. Four of
the five healed without impairment and one treated two weeks after injury
had severe heterotopic ossification with severe limitation of motion.

In fifteen patients the combjned injury was comectly diagnosed after a

mean delay of 94.8 months (range, 1 to 312). In all of these patients the
radial head had been excised, worsening the distal radial ulnar joint
symptoms and ultimately leading to a correct diagnosis. Seven of these
patients had no further treatment, but all had significant impairment,
including painful wrists (7), elbow pain (5), and significant heterotopic
ossificatjon (4). The other eight patients in this group had treatment
including radial head replacement (1), radial head replacement with a

Darrach procedure (1), radial head replacement with ulnar shortening (1),
Darrach procedure (1), ulnar shortening (2), ulnar shortening with
interosseous membrane tightening (1), and ulnar shortening with DRUJ

reconstruction (1). One patient who had an uinar shortening and one
patient who had ulnar shortening with DRUJ ligament reconstruction were
improved. The other six patients remain impaired from heterotopic
ossification (2), significant elbow joint contractures (3), reflex
sympathetic dystrophy (1), and significant elbow or wrist pain (4).

Concl usions:

-TnTdE"Ttion 
to the classic Essex-Lopresti radial head fracture and DRUJ

dislocation, radioulnar dissociation involves the spectrum of iniury hauing
'in common injury to the lateral compartment of the elbow and instabjlity of
the DRUJ, with presumed disruption of the interosseous membrane. Often
ciagnosis is deiayed, compromising the.potential resuit. Any injury to the
latErai compartme-nt ot ttrb eibow ihould prompt close attention to the DRUJ

For possible associated instabil jt.v.
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PERCIITA}.IEOUS AIYIEGRADE URETERAL STEIITING As AN ADJUNCT
FOR TREATMEI\T OF PENETRATING URETERAL INJURMS

B. Toporoff, S. Sclafani, T. Scalea, E. Vieux, N. Atweh, A. Duncan, S. Tlooskin
SLINY Health Science Center at Brooklyn

Kings County Hospital

Resident hesentor: B. Toporoff
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ABSTRACT

Put",'t"oeon" A.''t.g."4u u."t.ial sjgotiog.as 
"o 

Adj,to"t fo, Tr"rt*.ot of
Penetrating Ureteral Injuries

_ 
complications of ureteral injuries include free urinary ascites,

contained urinoma, urinary obstruction, abscess and sepsis. Nephiectomy or
reconstructive procedures may be required. we report oo orff use of
percutaneous antegrade nephrostomy with antegrade stenting of the ureteralinjury site ard_percutaneous drainage of the urLary leak as"adjuncts in the
management of ureteral injuries.

. six patients with ureteral_ inj'ry had these procedures performed. Fourpatients had dehiscence of a lacLraied ureter "'hi"h hrd'been primarily
repaired. Two.other patients had ureteral contusions which subsequently
became full thickness dismptions in.the post-operative period. one patieni
also developed-a pancreatic frstula. Associated injuries iocluded-coion (four
patients), duodenum (three patients), small borvel (two patients), pancreas
(two patients), inferior vena civa and external iliac artery (oo" ur"tt).'All six patients_ ygre treated by percutaneo,is nephrosiomy and
antegrade plae,ement of internal-external ureteral stents across the injured
area. Retrograde cystoscopic stenting was attempted in all four failed ureteralrepairs. rt was not attempted in-the two paiients with leaking ureteral
c-ontusions, who were managed o,nly by the |ercutaneous approaci. Two ofthe three patients -with stented iepairs required aot"g.;d" 

-t.i.i."at 
or

nisplaced stents. All six patients had fluoroscopically g'ia.a percutaneous
drainage of the periureteril area,

Five of the six patients healed the ureteral disruption within
months without operative intervention. One patient healed the ureter
stricture necessitating ureteral reanastomosis. All urinomas resolved
percutaneous drainage.

two
with
with

In eonelusion, pereutaneous antegrade stenting successfully treatedfour dehisced ureteral repairs. It was t!" primary mJthod used d managetwo ureteral contusions that subsequently &evelofd transmural dismption.
These techniques ea:n be utilized for-compiex ureteral injuries associated withpancreatic leaLs, colon or duodenal injuries and multipll abscesses.
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DIF'FICULT ABDOMINAL WOUND CLOSI.IRE

P.C. Smith, J.S.Tweddell, P.Q. Bessey
Washington University School of Medicine

Resident Presentor: P.C. Smith
Senior Sponsor: E.E. Moore

Comesponding Author: P.Q. BesseY

ABSTRACT

Following exploration for severe abdominal trauma, massive edema of the small borvel

and retroperiioneum may make primary closure of the incision difficult or impossible. The

suture [nL tension requiiect can l^ead to iascial necrosis and wou.nd sepsis. We evaluated two

alternative approaches over a two year period in 12 patients with severe abdominal trauma

(2 blunt, 10 
^penetrating) 

whose -iOtin-. incisions could not be closed primarily at initial
operation due to massive visceral edema.

In five parients synthetic mesh was used to bridge the fascial defect (polygiycolic acid in

4, potyp.opyl"n. in lj. One patient had concomitant severe head trauma and died early post-

op..atiu.ly1 The otfr-er four patients were left with open midiine wounds which complicated

their postloperative management and required one or more delayed.procedures to close the

*ounil. One wound was*closecl primu.iiy several weeks following injury after granulation

tissue covered the exposed viscera. Atiempted delayed closure of the wound managed

initially with polyproptyene mesh was unsuccessful due to dense adhesions, serosal stripping,

and consequent'bowei edema. Polyglycolic acid mesh was then used and 1 skin graft was

appiied later. In two patients the riounds were ultimately covered with-split-thickness skin

girnr. In one of thess the skin graft was excised and the fascia closed primarily four months

ioltowing injury. Two patients iurrently have large abdominal wall hernias.

In the other seven patients the skin was reapproximated over the visceral mass utilizing
towel clips at rhe initial bperation. Laparotomy pads were left in.place !n slx pltients because

of diffuse bteecling ancl ioagulopathy. Two plfients remained in profound shock and died

early post-operatiiely. The-remaining five pitients ygre reoperated rvithin 48-72 hours. In
all cases acuie hemoirhage had stoppe<1, the edema of bowel and retroperiton"uT. had largely

resolvecl, ancl the fasciaiould be ilosed primarily without excessive tension' The skin and

subcutaneous tissue were packecl open and aU wounds went on to heal satistactorily.

When massive edema makes primary fascial closure at initial operation for severe

abdominal trauma difficult or impossible,'closure of the skin over the visceral mass promotes

resolution o[ the edema and allows primary closure within 48-72 hours. The use of .synthetic

mesh results in an open wouncl, *iy ."quire multiple delayed procedures for closure, and

*.y not ulrimately resrore abdominil *nit integrity. Synthetic mesh should be resereved for

.rr., of abclominal wall tissue loss or dehiscence associated with rvound sepsis.
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Bylaws of
\[estem T!:auma Association

Qncludes all reuisions discussed at thc 1987, 1988, and. 1989 meetin4s, and. then
apprcued at the 1990 meeting. Does rwt include reuisinns suggested at 1991 meeting.
They u;ill be voted upon at 1991 m.eeting).

ANTICLE I

Name, Objectives, Organization, and Jurisdiction

SECTION 1: Narne
The name of this organization is the Western Trauma Association

SECTION 2: Objectiues
The objectives of the Association are to promote the exchange of educational, and
scientific information and principles, at the highest level, in the diagnosis, and
management of traumatic conditions and to advance the science and art ofmedicine.

SECTION 3: Organization
This is a non-profrt membership corporate entity, duly incorporated on this 25th day
ofJanuary, 1971 under, and by virtue of the provisions ofthe laws ofthe State of
Colorado.

SECTION 4: Territory
The territory in which this Association shall act will be the United States of America.
It shall not be constrained, however, from holding its annual meetings at any
designated site throughout the "free world".

SECTION 5: Gouerning Board
Ttre affairs of the Association shall be conducted by the Board of Directors.

ARTICLE II

Membership

SECTIONl: MernbershipLirnita.tion
Membership shall be limited to 100 members. No single specialty shall comprise
more than one-third of the membership.

SECTION 2: Qualificatinns
Active members shall be limited to Doctors of Medicine who are Board Certified in
their particular medical specialty. The Board of Directors is hereby given discretionaqr
powers to interpret ifforeign physicians who apply for membership have the credentials
comparable to Board Certification. Certified members of other (non-M.D.) health
care disciples with a special interest or expertise in trauma may be elected to
associate membership with the approval of the Board of Directors.
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SECTION 3: Notice
Notice of the time and place of the annual or special meetings of the Association shall
be mailed by the secretary of the Association to each and every member at his
address as it last appears on the records of the Association with postage thereon
prepaid. Notice shall be deemed delivered when deposited in the United States Mail,
so ad&essed to the respective member.

SECTION 4: Quorum
One-fourth of the membership present at any meeting of the Association shall
constitute a quorum.

ARTICLEV

Registrationr Feest Dues, and Assessments

SECTION 1: RegistrationFees
Registration fees for annual meetings shall be paid and used to defray the cost ofthe
functions of the annual meeting. The amount of the registration fee shall be

determined by the treasurer and president and notice thereof shall be sent to the
membership along with the written notice of the annual meeting.

SECTION 2: Duzs
Dues of the Association shall be set by the Board of Drectors. Each member shall pay

dues to the treasurer of the Association prior to the annual meeting. Failure to pay
dues shall be considered cause for termination of membership.

SECTION 3: Assessments
A two-thirds majority vote of the Board of Directors of the Association can institute a
special assessment of the general membership. Special assessments can be voted by
the Board of Drectors only for the promotion of scientific programs at the annual
meetings, research papers or other purposes designed to achieve the exchange of
ideas and principles pertaining to the diagnosis and management of traumatic
iqiuries and conditions. Notice of any special assessment of the membership so voted
by the Board of Directors shall be sent to respective members at their last address on
record with the Association, postage pre-paid.

SECTION 4: Waiuer of Ducs
All requirements for retention ofmembership including payment of dues, submission
of abstract, and attendance at meetings may be waived by the Board of Directors
upon petition. Eligibility for such waivers shall include inductions into the Armed
Forces of the United States on a temporary basis, physical disability, or other reasons
which would place unreasonable hardship, physical disability, or other reason upon
the petitioner.
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ARTICLE \II

Voting

SECTION 1: Votirry Rights
Each active or senior member in good standing shall be entitled to one vote on each
matter submitted to a vote of the membership.

SECTION 2: Majority
A majority of the votes entitled to be cast on a matter at a meeting at which a quorum
is present shall be deemed necessary for the adoption of such mattirs unless otherwise
noted in the Bylaws.

SECTION 3: Manner of Voting
Each member of the Association is entitled to vote in one of three following manners:

(1) In person:
(2) By United states Mail, poetage pre-paid, addressed to the secretary of the

Association at the Association's registered offrce, postmarked on or before the
date of the meeting of the membership where the vote is to be taken.(3) !V nro:V duly executed in writing by the member or his authorized attorney-in-
fact. 

-No 
voting member in attendance at a meeting shall hold or vote more than

one duly executed prory for absent members.

SECTION 4: Cumulatiue Voting
Cumulative voting shall not be allowed.

SECTION 5: Amendments
As to the Articles of Incorporation, consolidation or
shall be passed only in the event of a two-thirds
standing.

dissolution of the Association
vote of the members in good

SECTION 6: Elections
Elections and all other matters raised to a vote of the membership cannot be held
unless a quorum is present and shall be by majority vote.

ARTICLE VII

Officers

SECTION 1: Officers
The officers of the corporation shall consist of the president, president-elect, vice
Rresi.dent -r"qt gy, treasurer, and such other offrceis as from iime to time may beappointed by the Board of Drectors. The president, president-elect, vice presid-ent,
secretary, and treasurer shall be elected at the annual meeting of tie members.



SECTION 2: Term andVa.cancies
fre secretary and treasures shall each hold office for the term of three (3) years. The

iemaining ifi.""" shall be elected at the annual meeting of the members. In the

event of Jn o{Ecer cannot fiil his term, his successor shall be chosen by the Board of

Directors to fill the vacancy for the unexpired term ofthe office.

SECTION 3: Remoual
Any offrc"r may be removed, with or without cause, by a vote of a majority of the

members of the Board of Drectors present at any meeting for that purpose.

SECTION 4: Resignation
Any offrcer may resign at any time by glving written notice to the Board of Directors

and receiving their approval.

ARTICLE VIII

Duties of OfEcers

SECTION 1: President
Followinghis ascension to the chair, the president shall preside at all meeting. o{th-:

members=and shall serve as ex-officio member at all committees. The president shall

be Chairman of the Board of Drectors and shall serve as the liaison to the American
Association for the Surgery of Trauma.

SECTION 2: Presi.d.ent-elect
The president-elect shall plan and organize the next annual meeting and assume

whatever responsibilities the president shall assign to him.

SECTION 3: Vice President
The vice president shall preside at all business meetings in the absence of the
president.

SECTION 4: Seeretary
The secretary shall keep the minutes of all meetings of the members and the Board of
Directors; .tt*t X""p all records and information pertaining to the history of the

Association; and baresponsible for applications for membership, apProvals'-and
deletions as well as communications to the membership, especially those whose

membership is in jeopardy.

SECTION 5: Treasurer
The treasurer shall have the following duties:

(1) Shall keep the books of account of the Association and shall cause to be prepared
an annual audit for presentation at the annual meeting.

(2) Shall have custody of, and be responsible for all funds, securities, and oth-er

properties of the Association and shall deposit all such funds in the name of the

Association in such banks or other depositories as shall be selected by the Board
of Directors.
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(3) shall assist the secretary in keeping the roster of the membership which is
curtent and accurate.

(4) Shall argue a certified public accountant, approved by the president to audit
annually the books ofthe Association. the accountanf,s report shall be reviewed
by the auditing committee.

ARTICLE IX

Board of Directors

SECTION 1: Composition
The Board of Drectors of the Association shall consist of the following individuals:

(1) The president, president-elect, vice president, secretary, and treasurer,
immediate past president, and six members-atJarge.

(2) Tbo members of the Association in good standing shall be elected annually to
replace two existing members-at-large of the Board unless the membership
should, by majority vote, elect to retain the then existing Board of Drectors.(3) The tenure of elected members of the Board of Directors shall be for no more
than three years unless such member shall be elected to a position as an officer
in the Association.

SECTION 2: Pouters
Subject only to the limitations of the provisions of the Colorado Nonprofit Corporation
A!_t, 

"tt 
corporate powers shall be exercised by or under the autirority of, and the

affairs and activities ofthe corporate shall be controlled by, or under the 
"otho"ity 

of,
the Board of Directors.

ARTICLE X

Connittees

SECTION 1: Nomina.ting Cornmittee
Ille Nominating Committee shall be composed of three (3) members of the Association
appointed by the kesident. These individuals should represent General surgery,
orthopedic surgery, and another specialty. The chairman of this committee shall
be the immediate past president. This committee shall submit a slate of nominees for
the various olfices of the Association to the annual meeting of the members.

SECTION 2: Program Committee
Ttre Program Committee shall consist of a Chairman and a Committee including a
General Surgeon, and orthopedic surgeon, another specialist, and the chairman of
the Publications committee (ex-officio), all appointed ly tne rresiaent. The Chairman
is appointed for a two-year term. This committe; wir be responsible for the
organization and conduct ofthe program at the annual meeting.
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SECTION 3: MembershiP Cornrnittee

Ihe Membership Committee shall consist of the Board of Directors. The secretary

shall present to the Board of Directors at its annual meeting a list of candidates who

have satisfred the requirements for membership. Upon approval of the Board of
pirectors, this group shatl be then presented to the membership for its approval as

previouslY outlined.

SECTION4: PublicationsComrnittee
The Publications Committee will consist of a Chairman and a Committee including a

C,eneral Surgeon, an Orthopedic Surgeon, a Plastic Surgeon, another specialist, and

the Chairman of the Program Committee (ex-officio), all appointed by the President.

I'leis committee will be responsible for reviewing all manuscripts submitted in
association with presentations at the annual meeting and for chooeing those which
will be submitted to The Journal of Tlauma. The Chairman will serve as the liaison
to The Journal of TYauma. Should the Chairman not be an Editorial Consultant to
lhe Journal of Trauma, the Chairman will consult with a member of the Editorial
Board of fire Journal of Tlauma designated by the President.

ARTICLE )il

Conduct and Order ofBusinees

SECTION 1: Business Sessiozs of the Members
There shall be an annual business meeting of the members during the annual
meeting. It shall be preceded by a meeting of the Board of Directors also held during
the annual meeting of the Association.

SECTION 2: Order of Business
The President shall set the agenda and where possible should follow Roberf,s Rules
ofOrder.

ARTICLE )gI

Amendments

These Bylaws may be amended at any annual meeting of the Association provided
that a notice stating the purpose of each proposed amendment and the reason
therefore, and a copy of the proposed amendment is sent to every member in good

standing not less than thirty (30) days prior to the date of the meeting at which the
proposed amendment is to be voted upon. It shall require a two-thirds vote of a
quorum of the membership present at the meeting to amend a Bylaw.
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Western Trauma Association
1990 - 1991

MEMBERSHIP LFTING

AIVIMONS, Mark A.
(Lee Anne)

BAIINSON, David H.
(Pegsy)

BEAL, SandraL.
(Steve Smith)

BENJAI\{IN, James
(Laurie)

BROECKER, Bruce H.

CABAI.IELA, Miguel E.
(Rosa)

CARTER, Donald R.

CARVETH, StePhen
(I(ay)

CIIAMPION, Howard R.
(Maria)

CI{ANG, Frederic C.
(Jan)

COGBILL, Thomas H.
(Jan)

2005 Franklin
Midtown II, Suite 410
Denver, CO 80205

3 Albert Cree Drive
Rutland, VT 05701

655 East llth
Eugene, Oregon 97 40L

U. Med. Ctr., Rm. 4318
fircson, AI' 85724

1901 CenturY Blvd.
Atlanta, GA 30345

200 First Street, SW
Rochester, MN 55905

8200 E. Belleview, #400
Englewood, CO 80111 -2807

6200 Old CheneY Road
Lincoln, NE 68516

1900 Quincy St., NW
Washington, D.C. 20010

1 4809 Willowbend Circle
Wichita" I(S 67230

1836 South Avenue
LaCrosse, WI 54601

O:303-832-6165
H:303-355-5709
C'en/Ihoracic
Surgery

O:802-775-2937
H:802-773-4143
Orthopedics

O:503-485-8331
General Surgery

O:602-626-4024
H:602-795-70I5
Orthopedics

0:404-322-9L79
H:4A4-325-2297
Urolory

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

O:303-740-7760
H:303- 67L-0250
Head&Neck Surg.

0:402-489-6553
H:402-423-I768
Thoracie/Cardio-
vascular Surg

0:202-489-6553
H:202-829-3486
C'enfiYauma Surg

O:316-268-0296
H:3L 6-753-0627
General Surg

O:608-782-7300
H:608-?88-7808
General Surg
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COIL,James A., Jr.
(Sharon)

DAVIS, James W.

EDMONDSON, Robert C.

(Ann)

EDNEY, James A.
(Patricia)

ESRIG, Barry C.
(Ann)

FELICIAI.IO, David V.

FERRIS, Bruce C.
(Joan)

FISCHER, Ronald P.
(Nancy)

FRAZEE, Richard C.
(Debbie)

GALL, Waruen
(Beth)

GUSSACK Gernald S.

&ynn)

HELLING, Thomas C.
Ginda)

1200 Pleasant Street
Des Moines, IA 50309

UCSD Medical Center
225 Dickinson Street
San Diego, CA 92103

L207 Fairchild Court
Woodland, CA 95695

IJ. of Nebraska Med. Ctr.
42nd and DeweY
Omaha, NE 68150

50 Bellefontaine Street
Suite 403
Pasadena, CA 91105

U. Rochester Med. Ctr.
601 Elmwood Ave.
Rochester, NY L4642

825 N. Hillside
Wichita KS 672L4

UTHSC at Houston
6431 Fannin, #4.284
Houston, TX 76508

2401 S. 31st Street
Temple, TX 76508

345 W. Washington
Madison, WI 53703

1365 Clifton Road
Atlanta, GA 30322

4320 Wornell, #308
I(ansas City, MO 64111

O:51 5-283-60f6

H:51 5-224-il45
General Surg

O:61 9-294-'6fi87

H:61 9-295-:8fi 2

C'€nffraun&sSurg

O:916-666-1631
H:916-662-1856
Internal Med

(Oncology)

O:916-666-16'31

H:402-592$35
General Sutg

O:818-793-I135
H:818-355.1883
Thoracic Surg

O:?1 6-275-1516

Genffhoraeic Surg

O:316-688-7500
H:316-?33-X24L
Plastic Surgery

O:?1 3-792'' 407

H:?1 3-827'7925
C'€nmraurxla Surg

O:81 7 -77 4'497 6

H:81?-939'6009
General Surgery

0:608-252'8473
H:608-2?6-8605
Thoracic/Cardio-
vascular Surg

0:404-248'5724
H:404- 62L-9350
OtolaryngologY

O:81 6-753-7460
H:913-649-6164
General Surg
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JOHNSON, James H., Jr.

JURKOVICH, Gregory
(Deanne)

I(APPEL, David A.
(Charl)

KLA,SSEN, Rudolph A.
(Frieda)

KNUDSON, Mary Margaret
(Stephen A. Delateur)

LANIDER CA,SPE R, Jeffrey
(Betty)

LAU, Jeffrey M.
(Diane)

LEWALLEN, David G.
(Marti)

LINDSCHEID, Ronald L.
(Carol)

LUCIE, Stephen R.
(Sharon)

MAC COLLIIM, M.S.(BifI)
(Fran)

MACKERSIE, Robert C.

1145 North 29th
Billings, MT 59101

Harborview Med. Cttr.
325 gth Ave., ZA-L6
Seattle, WA 98104

Professional Bldg. IV
Suite 2A0, Med. Park
Wheelirg, WV 26003

200 First Street, SW
Rochester, MN 55905

San Francisco Gen. Hosp
Ward 3Ab 1001 Potrero
San Francisco, CA 94110

1836 South Avenue
LaCrosse, WI 54601

2228 Liliha Street
Honolulu, HA 96817-1651

200 First Street, SW
Rochester, MN 55905

200 First Street, SW
Rochester, MN 55905

3804 McGirts Blvd.
Jacksonville, FL 322L0

126 E. Desert Park tn.
Phoenix, AZ 85004

4185 Front St., #1
San Diego, CA 92103

0:406-252-7IL5
H:406-652-240L
Neurosurgery

O:206-223-59L2
H:206-232-2L53
C'enflYauma Surg

O:304-242-0590
H:304-277 -30L8
Plastic Surg

O:507-284-3662
H:50?-288-4879
Orthopedics

O:415-821-8820
H:415-948-3419
C'€nruYauma Surg

O:608-782-7300
H:507-895-6222
General Surg

O:808-537-1974
H:808-595-7039
ThoraciclCardio-
vascular Surg

O:507-284-4896
H:507-282-4463
Orthopedics

O:507-282-25LL
H:507-282-5598
Orthopedics (Hand)

O:904-399-3604
H:904-387-3604
Orthopedics

O:602-234-0540
H:602-9M-3873
Ortho/Plastic
Surgery

0:619-294-6287
H:619-563-7723
General Surg
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MCCROSKEY, Brien L-
(BetsY)

MCGILL, John W.

MCKINLEY, C. Richard
(Cheryl)

MEHRHOF, Austin I., Jr.
(TYudi)

METHEhIY, Jeffrey
(Kristina)

METZDORFF, Mark T.
(Marie-Louise)

MILLII(AN, J. Scott
(Ann)

MOORE, E.Eugene
(Sarah)

MOORE, Fred
(Paula)

MOORE,.Iohn B.
(Debbie)

MORRIS, John A., Jr.
(Julia)

6910 W. 67th First St.
Overland Park, KA 66202

Hennepin County Med Ctr.
Emergency Deparhnent
701 Park Avenu€, S.
folinneapolis, MN 55415

62 Hanley Downs
St. Louis, MI 6SLtT

Box L54, MCV Station
Richmond, VA 23298

2031 Anderson Rd, St A
Davis, CA 95616

2226 NW Pettygrove St.
Portland, OR 972L0

P.O. Box 35100
Billings, MT 5910?

Denver General Hosp"
777 Bannock Street
Denver, CO 80204

Denver General Hosp.
777 Bannock Street
Denver, CO

4045 Wadsworth
\4trheat Ridge, CO 80033

5-2304 Medical Ctr. No.
Vanderbilt lJniv"
Nashville, TN 37232

GenA/asc. Surg.

0:612-347 -5683
H:6tr 2-825-428L
Emergency Med.

H:31 4-78L-1317
Addiction Med.

O:804-?86-9318
FI:804-794-6329
Gen/Plastic Surgery

O:916-756-222L
H:916-?58-0597
Orthopedics

O:503-226-6321"
H:503-243-L088
Genfl"hor. Surg.

O:406-256-2544
H:406-656-3982
Thoracic/Cardio-
vascular Surg.

O:303-893-7045
H:303-831 -4102
C'€nfftaurna Surg

O:303-893-7045
H:303-74L-1210
C'enfftauma Surg

O:303- 467 -1243
H:303-232-4050
General Surg

O:61 5-322-6580
H:6tr 5-292-0483
C'€n/fraurna Surg
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MUCI{A Peter A., Jr.
(Sonja)

NELSON, Gerald D.
(Doris)

NEVIA,SER, Robert J.
(Anne)

OCHSNER, M. Gage
(Judy)

OLFELT, Paul C.
(Helen)

OLSEN, William E.
(Joan)

O'IvIALLEY, Keith F.
(Lynn)

OSBORNE, Robert W., Jr.
(Martha)

PACHTER, H. Leon
(Rena)

PALMER, Andrew K.
(Nicki)

PHILLIPS, Thomas F.
(Bonnie)

PICI(ARD, Laurens
(Bonnie)

Allentown Hospital O:21 5-775-8338
Lehigh Valley Hosp Ctr
1200 S. Cedar Cresent Blvd.

2L50 Pennsylvania Ave,NW 0:202-676-4386
Washington, DC 2A087 H:301-869-1919

Allentown, PA 18105

825 N. Hillside Street
Wichitq I(S 672L4

110 Irving Street, NW
Washington, DC 200L0

2206 Parkland Lane
Minneapolis, MN 5M16

540 Barton Shore Dr.
Ann Arbor, MI 48105

Three Cooper Plaza
Suite 4LL
Camden, NJ 08103

1802 So. YakiffiB, #204
Tacoma, WA 98405

530 First Avenue, NY/6C
N.Y.C., NY 10016

550 Harrison Center
Syracuse, NY L3202

326 Montcalm
San F'rancisco, CA 94110

One Baylor Plaza
Houstonn TX 77030

General $urg

O:316-688-7500
H:316-684-L524
Plastic Surg

Orthopedics (Hand)

0:202-877-6424
H:703-329-0828
C'€n/Trauma Surg

0:612-932-5000
H:612-922-1735
Radiolory

O:31 3-434-4200
H:313-994-0382
GenA/asc. Surg

O:609-342-3013
H:609-2.&L-0253
C'en/IYauma Surg

O:206-383-3325
H:206-754-7858
Vascular Surg.

O:2L2-U0-7302
H:212-679-9633
Ci€n/frauma Surg

O:315-472-20L5
H:31 5-446-1128
Orthopedics (Hand)

O:41 5-416-1166
H:4tr 5-821 -0427
C'en/Ortho Surg

O:713-799- 4599
H:713-669-9722
G€n/IhorlPed
Surgery
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PIERCE, George
(Carolyn)

POLACK, Edward P.
(Wendy)

RATZER, Erick R.
(Jeanne)

REED, R. Lawrence, III
(Geraldine)

ROETTGER, Richard
(Sara)

ROSENBERGER, Alan
(Mary)

ROSEMURGY, .Alexander S.
(Kathryn)

ROSS, Steven E.
(Carolyn)

RUTHERFORD, Robert B.
ffi"v)

SAFFLE, Jeffrey R.
(Susan)

SCALEd Tom M.

SEIBERT, Charles E.
(Mary)

U. of I{ansas Med Ctr
39th and Rainbow Blvd.
Kansas City, I(A 66103

Professional Bldg. IV
Medical Park
Wheeli^g, WV 26003

3 Cimmaron Drive
Littleton, CO 80121

UTHSC at Houston
6431 Fannin, MSB 4.284
Houston, TX 77004

Wilford Hall Med Ctr
SGHSG
Lackland AFB, TX 78236

4045 Wadsworth Blvd.
Wheatridge, CO 80033

One Davis Blvd,Suite 703
Tampa, FL 33606

111 Mt. Pleasant WaY
Cherry Hill, NJ 08034

Box C-312-420A E 9th Ave
Denver, CO 80262

50 N Medical Dr, #38-306
Salt Lake City, UT 84132

116 Willow St, #2
Brooklyn, NY 11201

1 Cimmaron Drive
Littleton, CO 80121

O:913-588- 61,28

H:913-268-5631
GentrhorA/asc
Surgery

O:304-242-0590
H:304-233-6132
Plastic Surg

O:303-399-t Ig4
H:303-781 -2002
Gen/Oncolory
Surgery

O:71 3-792-5456
H:71 3-578-3012
Gen/Trauma Surg

O:51 2-670-5915
H:51 2-523-6538
Genffrauma Surg

O:303-980-1106
H:303- 467 -L243
Gen/Thoracic/
Vascular

O:81 3-253-6001
H:813-931 -3427
GenfiYauma Surg

O:609-342-3014
H:609-354-1 457
C'€n[Yauma Surg

O:303-394-8552
H:303-322-3790
Gen/IhorA/asc
Surgery

O:801-581-3595
H:801-582-6603
Gen Surg/Burns

O:718-735-3416
H:71 8-402-A924
Genffrauma Surg

O:303-76L-9190
H:303-781 -7760
Radiolory
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SE\T{OIJR, John
(Joan)
(Senior Member)

SHACKFORD, Steven R.
(Ellen)

SHARP, Kenneth W.
(Eileen)

SHERMAN, Harold

STREET, David E.
(Karen)

SUGERMAN, HanreyJ.
(Betsy)

TAWES, Roy L.
(Joyce)

TEAL, Peter V.
(Margaret)

THOMAS, Herbert, III

TUGGLE, DavidW.
(Judy)

VOLZ, Robert G.
(Anne)

WALDRON, John F.
(Helen)

825 E 8th St, #1106
Minneapolis, MN 554A4

SOL Fletcher House, MCfry
Burlington, VT 05401

wc 3662
Vanderbilt L]niv.
Nashville, TN 37232

Div Multisystem Tlauma
Mercy Hosp of Pittsburg
1400 Locust Street
Pittsburg, PA L52Lg

818 N Emporia, #2A0
Wichita, I(S 672L4

Box 519, Med Col VA
Richmond, VA 23298-051 I

ILT N San Mateo Drive
San Mateo, CA 9440L

L232 N 30th Street
Billings, MT 59101

8015 W Alameda, #2L0
Denver, CO 80223

940 NE 13th Street
#2B.204
Oklahoma City, OK 73L26

1501 N Campbell
Tucson, AZ 85724

6230 Braeburn Ctr.
Edina, MN 55435

t
O:612-336-1653
H:612-245-2458

O:802-656-5354

Ci€n/IYauma Surg

0:61 5-g22-0259
H:61 5-377 -1978
Gen/Trauma Surg

O:412-232-7786
H:412-683-7744
C'€nruYauma Surg

O:316-263-0296
H:316-682-2012
General Surg

O:804-786-0032
H:804-74L-2764
General Surg

O:4L5-342-4113
H:41 5-347 -4319
Vascular Surg

O:406-245-3L49
H:406-245-6565
Orthopedics

0:303-237 -2663
H:303-696-7057
Orthopedics

O:405-27L-5922
H:405-27L-5922
Pediatric Surg

O:602-626-6110
H:602-299-3634
Orthopedics

0:612-87L-455L
H:612-g4L-3796
Pediatric Surg
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WEBSTER, Dwight A.
(Constance)

WHITLEY, Ronald

WILSON, Robert F.
(Jacqueline)

WRAY, R. Chris
(Rockeye)

YAI{UCHI, Hiroshi
(Anna)

YAUN, Hansen

550 Harrison Center
Syracuse, NY L3202

1 401 Johnston-Willis Dr
Richmond, VA 23235

376 Wattles Road
Bloomfield Hills, MI
48103

601 Elmwood Ave.
Box 6610
Rochester, NY 14642

1200 Rancho Way
Wooland, CA 95695

550 Harrison Center
Syracuse, NY L3202

O:31 5-742-20L5
H:31 5-446-1802
Orthopedics

O:804-320-2900
H:804-598-21"95

O:31 3-745-3485
H:31 3-6M-1091
C.enflhor/CV

O:71 6-275-5818
Ftr:716-385-3454
Plastic Surg

O:916-666-1631
H:916-662-0730
Internal Med.
(Nephrolory)

O:31 5-473-4472
H:31 5-446-692I
Orthopedics
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Arizona
Phoenix
MacCollum, M.S.
Tucson
Benjamin, James
Volz, Robert G.

California
Davis
Metheny, Jeffrey
Pasadena
Esrig, Barry C.
San Dego
Davis, James W.
Hoyt, David B.
Mackersie, Robert C.
San Francisco
Knudson, Mary Margaret
Phillips, Thomas F.
San Mateo
Tawes, Roy L.
Woodland
Edmondson, Robert C.
Yamuchi, Hiroshi

Colorado
Denver
Amrnons, Peter C.
Moore, E. Eugene
Moore, Fred
Rutherford, Robert B.
Thomas, Herbert, III
Englewood
Carter, Donald R.
Littleton
Ratzer, Erick R.
Seibert, Charles E.
Wheat Ridge
Moore, John

Distriet of Columbia
Champion, Howard R.
Neviaser, Robert J.
Ochsner, M. Gage

Florida
Jacksonville
Lucie, Stephen R.
Tampa
Rosemursy, Alexander S.

GEOGRAPHICAL ROSTtsR

Georgia
Atlanta
Broecker, Bruce H.
Gussack, Gernald S.

Hawaii
Honolulu
Lau, Jeffrey M.

Iowa
Des Moines
Coil, James A., Jr.

Kansas
Ifunsas Citv
Pierce, George
Overland Park
McCroskey, Brien L.
Wichita
Chang, Frederic C.
Ferris, Bruce C.
Harrison, Paul B.
Itlelson, Gerald D.
Street, David E.

Michigan
Ann Arbor
Olsen, William E.
Bloomfield Flills
Wilsonn Robert F.

Minnesota
Edina
Waldron, John F.
Minneapolis
McGill, John W.
McKinl"y, Richard C.
Olfelt, Paul C.
Seymour, John
Rochester
Cabanela, Mig,r"l E.
Klassen, Rudolph A.
Lindscheid, Ronald L.
LeWallen, David G.

Montana
Billings
Johnson, James H., Jr.
MillikaD, J. Scott
Teal, Peter V.

Missouri
Kansas Citv
Helling, Tlromas C.
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Nebraska
Lincoln
Carveth, Stephen
Omaha
Edney, James A.

New Jersey
Camden
O'Malley, Keith F.
Cherry Hill
Ross, Steven E.

New York
BrooklYn
Scalea, Torn M.
New York City
Pachter, H.Leon
Rochestef
Feliciano, David V.
Webster, Dwight A.
Wray, R" Chris
Syracuse
Palrner, Andrew K.
Webster, Dwight, A.
Yaun, Hansen

Oklahoma
Oklahoma City
Tuggle, David W.

Oregon
Eugene
Beal, SandraL.
Portland
Metzdor{f, Ivlark T.

Pennsylvania
Allentown
Nlucha, Peter A., Jr.
Pittsburg
Sherman, Harold

Tennessee
Nashvi.lle
Morris, John A., Jr.
Sharp, Kenneth W.

Texas
Galveston
Stothert, .foseph C.
Houston
Fischer, Ronald P.
Pickard, Laurens
Reed, R. Lawrence, IItr
Lackland
Roettger, Richard
Tesple.
Frazee, Richard C"

Utah
Salt Lake City
Saflle, Je{frey R.

Vermont
Bjgrlinston
Shackford, Steven R.
Rutland
Bahnson, David H.

Virginia
Richmond
Mehrhof, Austin I., Jr.
Sugerman, Harvey J.
Whitley, Ronald

Washington
Sealtle.
Jurkovich, Gregory
Tacoma
Osborne, Robert'W., Jr.

T[est Virginia
Wheeling
Ibppel, David A.
Polack, Edward P.

\[isconsin
LaCrqsse
Cogbill, Thomas H.
Landercasper, Jeffrey
Madisog
Gall, Warren
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