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I never asked any to determine if any of
them even knew there was a call schedule.

The consult service at our very large
New York City hospital was very busy. The
service consisted of two residents and stu-
dents on elective. Each case was seen by one
of the residents, including the student cases.
We would begin rounds with the attending
in the early afternoon with student cases seen
first, then the interesting or challenging cases,
and if it got too late, we’d break for the day
with the remaining cases not seen by the at-
tending. Some of these cases were never seen
by the attending. The resident could request
the attending to see a difficult case, but that
choice was the resident’s. Many a patient,
including sick ones, would be seen by a neu-
rology resident but not an attending.

When I moved to RI in 1982 I mar-
veled at the practice of having an attend-
ing physician in the emergency department.
That was not the standard of care at the
famous hospitals in New York (I don’t know
about Boston). It would be considered a
sign of weakness of the housestaff, rather
than judiciousness, to involve attendings in
decision-making, and power was never
ceded without a battle.  Patient care quality
became a secondary consideration.

Like my colleagues, I have mixed views
on the increasing limitations on the “good
old days.” Certainly sleep-deprived doctors
make more errors and learn less than rested
ones, and while we certainly need “fodder”
to hone our skills, patient well-being must
always be our touchstone. I shudder when I
think of my past delusions of grandeur, mak-
ing life and death decisions as a house of-
ficer, without a perceived “need” for experi-
enced counsel. While it would be nice to
allow some flexibility in the hour restrictions,
we know that certain prestigious programs,
given that option a few years ago, immedi-
ately reversed all their restrictions until their
programs looked just like they used to look.
Those programs were suspended, despite
their prestige. We are our own worst enemy.

– JOSEPH H. FRIEDMAN, MD
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The Way Things Were, or,
In the Days of the “Giants”

�

Commentaries

A recent issue of JAMA discussed the
impact of restricting resident hours per week.
I suspect that the restriction is probably good
for patient care, keeping sleep-deprived,
stressed-out housestaff away from patients,
but maybe not so good, unfortunately, for
medical education. I have been struck by
the requirement that restricts house-officers
from spending more than 24 hours in the
hospital so that they are forbidden from at-
tending conferences after their tour of duty.
Of course, if they weren’t forbidden, many
residency directors would simply shift work
schedules to put the conferences at the end
of a shift to get more work out of the resi-
dent. But, regardless of these limitations, it
reminded me of my own training.

When I was in medical school, the
older attendings would occasionally com-
ment on their training. In their days the
interns lived in the hospital, got free food,
free laundry service, and paid no rent.
They did not get paid, or if they did it was
a token, not a living wage. It sounded fairly
brutal, although I could certainly see a
benefit to sleeping in the hospital and sav-
ing the 30-45 minute commute I had ev-
ery morning and evening (when I was able
to go home at night).

When I was an intern I was on call
every third day, which meant working
through the night and next day until the
work was done, usually a bit under 36 hours
straight, with a couple of hours to sleep on
most nights. In the winter I got in before
the sun came up and left after it went down.
I do not look back fondly on those days,
and aside from the number of hours
worked, it appears that the stresses now are
pretty much as they had been, except there
are lots more things to know about these
days, making it less possible than ever to
feel comfortable in one’s knowledge.

My residency, in neurology, was differ-
ent, and I do have great feelings of nostalgia
for that time, but also look back in amaze-
ment at how the educational system worked
then, and shudder at how many patients paid

for my and my colleagues’ education. A true
anecdote I often ponder speaks to the heart
of the problem back then of our medical
imperiousness, a belief that doctors somehow
became special when they received their
degree. At our daily intake rounds with the
department chair, an avuncular, well-deserv-
edly famous man, we would give the names
of each person admitted the day before, with
the diagnosis. If the chief was interested in
hearing more, he’d ask. Otherwise it was, “Mr.
Jones, stroke. Mrs. Smith, seizure. Mr. Doe,
dementia.” So I listed my names and diag-
noses and got to a 19 year-old young woman,
“Ms. X, myasthenic crisis.“ So the chief, a
myasthenia world expert, asked me to de-
scribe her, which I did. Because he was a
famous world expert, we saw lots of cases of
myasthenia, including the occasional case in
crisis. To me it was a bit out of the ordinary,
but not worth discussing with my colleagues
as a particularly interesting or unusual case.
What happened next, however, is the true
story here. The chief asked me, “Who did
you call?”

“Excuse me?”
“Who did you call?”
“I don’t know what you mean. Who

would I call?” I was the senior resident and
senior residents didn’t call anyone, at least
so far as I was aware.

“Which attending did you call?”
“I don’t understand what you mean.

Which attending would I call?”
”Which attending was on call last night?”
”I didn’t know anyone was on call. Why
was someone on call? I really don’t know
what you’re asking about.”

It turned out that for three years nei-
ther I nor my colleagues knew that there
were attendings on call and that we were
supposed to call them about difficult cases.
Perhaps we were supposed to call them
about all the cases. I don’t know. I had
never known that. I never called anyone
during my three years. And you can bet
that those attendings who were on call
never complained about not being called.
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A Lexicographer Burdened With Life
�

He accepted the challenge; and nine years later he saw his schol-
arly labors consummated. It was an epic-making text with about
45,000 separate entries. Johnson’s dictionary was more than
an alphabetic collection of definitions, however. To illustrate
the meanings, nuances and evolving denotation of English
words, Johnson appended over 114,000 quotations from the
best of English writing, arbitrarily defining the mid-Sixteenth
Century as the lower boundary of enduring British literature.
The book rapidly became the criterion of proper English us-
age and was unmatched for over a century until the Oxford
English Dictionary was published in 1928.

Fame, and particularly his later publication of
Shakespeare’s plays, now annotated and corrected, made his
life a bit more comfortable. And because of the Dictionary,
Johnson was given a modest pension by King George III.

Yet, as Johnson approached his seventies, life became in-
creasingly arduous, more of a self-defeating struggle. To a man
who hungered for constant companionship, who reveled in
crowded taverns for his evening suppers, who feared loneliness
more than he feared any hint of insanity, these were years of
terrible loss when friend after friend retreated to a quiet ano-
nymity or died. Nor were these declining years kind to Johnson’s
health: like a gathering storm he encountered further neuro-
logical problems, including a stroke which deprived him of his
voice, gout which contributed more to his nights of insomnia,
emphysema which made the simple task of walking to a tavern
a monumental burden; and to augment all of these impedi-
ments, should his mind dare to dwell upon the fleeting thought
of uninterrupted serenity, was added a testicular cancer.

Boswell added: “To Johnson, whose supreme enjoyment
was the exercise of his reason, the disturbance or obscuration
of that faculty was the evil most to be dreaded. Insanity, there-
fore, was the object of his most dismal apprehension; and he
fancied himself seized by it, or approaching to it, at the very
time when he was giving proofs of a more than ordinary sound-
ness and vigour of judgment.”

Johnson died in the seventy-fifth year of a wearisome, oner-
ous life. Before he lapsed into a terminal coma, he inquired of
a friend about his burial. He was told that he might be in-
terred in Westminster Abbey. And Johnson smiled.

– STANLEY M. ARONSON, MD
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James Boswell, the biographer, described him as follows:

”His figure was large and well formed, and his coun-
tenance of the cast of an ancient statue; yet his ap-
pearance was rendered strange and somewhat un-
couth, by convulsive cramps, by the scars of that
distemper which it was once imagined the royal
touch could cure, and by a slovenly mode of dress.
He had the use of only one eye; yet so much does
the mind govern, and even supply the deficiency of
organs, that his visual perceptions were quick and
accurate. So morbid was his temperament, that he
never knew the natural joy of a free and vigourous
use of his limbs; when he walked, it was like the
juggling gait of one in fetters.”

The individual pictured by James Boswell was Samuel
Johnson (1709 – 1784), England’s most illustrious essayist,
journalist, literary critic, moralist and, preeminently, lexicogra-
pher. No praise was too excessive to define Johnson’s literary
accomplishments; yet his origins and the innumerable medical
travails of his burdened life make his contributions to the En-
glish language all the more astonishing.

Johnson was born in Litchfield, about 115 miles north-
west of London, to a 40 year-old mother, elderly by 18th Cen-
tury standards. His frail, underweight appearance at birth gave
little encouragement that he would survive the neonatal inter-
lude. He was blind in one eye and by age three had developed
tuberculosis involving the lymph nodes of his neck, a condi-
tion known then as scrofula and sometimes called the King’s
Evil (said to be curable by the touch of a royal finger).

Johnson’s early education gave hints of his later eloquence
and rhetorical brilliance. His father’s increasing penury, how-
ever, interrupted young Samuel’s education at Pembroke Col-
lege. His attempts at securing a teaching position were unsuc-
cessful partially because of a lack of a degree and partially be-
cause his many facial tics and involuntary grimaces were often
accompanied by inarticulate utterances and loud wheezes.
(Contemporary neurologists believe that Johnson had Tourette’s
disease). His face was marred by innumerable scars caused by
scrofula, And his gait was awkward, jerky as though prompted
by invisible puppet-strings and dismaying if not frightening to
watch. And so Johnson went to London to support himself by
piecemeal journalism. He then married the widow of his friend,
a woman 21 years old than he, a relationship that, if not pas-
sionate, was earnest until her death some 15 years later.

Life continued to be perilous for Johnson including close
encounters with debtor’s prison and extended intervals of pro-
found depression (his “black dogs”). He was further oppressed
by chronic fears of impending insanity and assigned to life im-
prisonment in an asylum.

In 1746 a group of enterprising book-publishers asked
Johnson whether he would undertake the monumental task of
designing and assembling a dictionary of the English language.



164
MEDICINE & HEALTH/RHODE ISLAND

It is an honor to introduce this month’s Medicine & Health/
Rhode Island. Trauma and traumatic injuries are commonplace, yet
most physicians fail to recognize the truly devastating impact of
trauma. Trauma is the number one killer of Americans from ages 1
to 44 and accounts for 150,000 deaths and 3 million injuries annu-
ally.  More Americans succumb to trauma over this period of time
than die due to cancer, heart disease, HIV or pulmonary problems
combined and more years of potential life are lost to trauma than to
any other disease in the nation. Additionally, trauma is an indis-
criminate killer, cutting across racial, ethnic, socioeconomic and cul-
tural lines. Indeed, the trauma service at Rhode Island Hospital
admits a true cross-sectional representation of the population of
Rhode Island from all walks of life. This is in stark contrast to the
mental image that many have when they hear the word “trauma.”

Trauma surgery has experienced tremendous growth over
the last few years, driven largely in response to the evolution of the
basic structure of the health care system of the United States. An
aging population, coupled with a graying cadre of medical pro-
viders, a shifted focus to ‘lifestyle” issues by most young physicians,
a worsening medico-legal environment, along with changes in the
financial climate all have served as powerful motors of change.
Perhaps the biggest elements of change are the burgeoning medi-
cal and surgical sub-specialties combined with a dramatic increase
in diagnostic technologies leading to non-operative management
of many injured patients.

Previously, trauma surgery could be considered “general sur-
gery” of the injured patient and reflected the diverse and varied
practice of general surgery of that time. This practice was an exten-
sion of the training that general surgeons received in residency and
covered thoracic surgery, head and neck, vascular, hepato-biliary,
and gastrointestinal surgery, as well as basic plastic surgery. The trauma
surgeon was regarded as the “master surgeon” who could operate
effectively on the neck, chest, abdomen or any injured blood vessel.1

Over time, the radical growth in new technologies, techniques, and
concepts in these surgical subspecialties, coupled with a shift in train-
ing to post-graduate subspecialty fellowships, made it exceedingly
difficult for general surgeons to be facile in all these areas. This chang-
ing practice was eventually codified as more subspecialties granted
certificates of added competencies or additional board-certification.
This is not to say that trauma surgeons were merely providing basic
general surgery by default since their field also experienced the same
tremendous growth in new technologies and techniques that im-
pacted all of surgery. Some of this evolution in trauma surgery was
bitterly earned in response to the devastation wrought by military
and civilian, drug-related conflicts. In time, the concept of the “golden
hour” or that crucial first hour following injury when timely medi-
cal interventions dramatically saved lives became recognized.2 The
American College of Surgeons declared that “trauma is a surgical
disease” in order to entrench the central role of the trauma surgeon
in the care of the injured patient.2

The changing face of trauma surgery coincided with changes
in surgical critical care. Nearly 85% of surgical critical care sur-
geons are trauma surgeons. The basic philosophy of surgical criti-

Care of the Trauma Patient: A Discipline In Flux
Charles A. Adams Jr, MD

�
cal care is that all aspects of critical care, both medical and surgi-
cal, are rendered by a surgeon with added training in critical ill-
ness. This surgeon manages the derangements in all organ systems
and provides balanced care, never losing sight of what is best for
the patient as a whole rather than what is best for a particular
organ system. This management also recognizes the radical changes
in human physiology that occur in response to surgical interven-
tions and injury. Here too the new technologies demanded that
the surgical critical care practioner embrace all these changes in
order to render state of the art care. Trauma surgery became in-
creasingly linked to surgical critical care because in no other prac-
tice of surgery did derangements in physiology occur with such
frequency or severity. The practice of trauma surgery also became
more of a continuum of care beginning in the emergency room,
continuing through the operating room into the intensive care
unit (ICU). This continuum became even more pronounced with
the emergence of bedside surgery in the ICU and staged or ab-
breviated laparotomies or “damage control surgery.”3

Damage control surgery grew out of the realization that stay-
ing in the operating room until all injuries were definitively re-
paired often led to the death of the patient due to irreversible
hemorrhagic shock, coagulopathy, hypothermia and acidemia. This
cycle of bleeding leading to acidosis and hypothermia, compound-
ing dilutional and consumptive coagulopathy, resulting in more
bleeding, etc, became known as the “death spiral” and the pres-
ence of hypothermia, acidosis and coagulopathy as the “deadly
triad.”4 The deadly triad must be avoided at all costs even if that
meant having to return to the operating room in a day or two to
complete the operation. Staged laparotomy or damage control
became the “law of the land” in trauma surgery and led to a dra-
matic reduction in mortality of the most seriously injured patients.
The goals of damage control are: first control hemorrhage, second
limit contamination and third, preserve function and prevent fur-
ther injury. The practice of damage control surgery had such a
profound impact on operative mortality that it has now extended
into all of general surgery whenever a patient’s physiology has be-
come so deranged that spending any additional time in the oper-
ating room would jeopardize the patient’s life.

Perhaps no development has had a greater impact on trauma
surgery than advanced radiological imaging. Previously the abdo-
men of the bluntly injured trauma patient was best considered a
“black box.” Physical exam of the patient who was inebriated or
altered due to closed head injury was of little value. Plain x-rays were
of limited utility and intravenous pyelograms, tomograms, and the
like were seldom helpful. “Exploratory laparotomy” was common-
place; accordingly, trauma surgery was very heavily operative in na-
ture. The development of diagnostic peritoneal lavage (DPL) by
Root, et al in 1965 represented a quantum leap forward in the
evaluation of the abdomen of the blunt trauma patient.5 This tech-
nique, consisting of a peritoneal aspirate through an intra-perito-
neally placed catheter followed by a lavage of the abdomen with a
liter of saline that was then analyzed for a red blood cell count, be-
came a highly sensitive test for intra-abdominal hemorrhage. DPL
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reduced the number of true abdominal exploratory laparotomies
but led to many non-therapeutic laparotomies due to its high sensi-
tivity to detect intra-abdominal blood stemming from minimal in-
juries. Today CT scanning has largely replaced DPL in stable pa-
tients, and ultrasound has replaced DPL in unstable patients.

(FAST) focused abdominal ultrasound for trauma (a.k.a. fo-
cused assessment with ultrasound for trauma) has largely supplanted
DPL in evaluating the abdomen of the blunt trauma patient. FAST
is readily available, can be done at the bedside, avoids ionizing radia-
tion, is easily repeated and is non-invasive. Like all ultrasounds, it is
largely operator-dependant and in some series has had a high inci-
dence of false negatives; however, it has become an invaluable tool
for diagnosing significant intra-abdominal hemorrhage as a source
of a patient’s hemodynamic instability. Dr. Daithi Heffernan dis-
cusses the impact of technological evolution in “Advancing Fron-
tiers in the Care of the Trauma Patient.” He expands upon DPL,
FAST, latest generation CT scans and other diagnostic and thera-
peutic modalities as well as other new and emerging technologies.

Presently, most solid organ injuries in stable patients are man-
aged without surgery; this has shifted the practice of the trauma
surgeon away from a primarily operative specialty to a non-opera-
tive, critical care-based specialty. The high-resolution, multi-detec-
tor CT scans has changed trauma surgery to a less invasive, critical
care oriented practice that is arguably more complex due to the
many treatment options available beyond straightforward surgical
interventions. Interestingly, pediatric surgeons led the way.  In “Pe-
diatric Trauma Surgery: Understanding When NOT to Operate,”
Dr. Jeremy Aidlen recounts the pediatric surgery experience with
non-operative management of splenic injuries and alludes to the
expansion of non-operative therapy to adults for nearly all solid-
organ injuries as long as the patient remains hemodynamically stable.
The paradigm shift from a heavily operative to a non-operative spe-
cialty continues to drive most of the recent changes in the field of
trauma surgery and has led to a significant reduction in the number
of surgical residents choosing Trauma/Critical Care as a career choice.

As I stated, many feel the specialty of trauma surgery is in jeop-
ardy. A recent president of the American Association for the Sur-
gery of Trauma (AAST) remarked in his presidential address that
“The specialty of trauma is in trouble!”6 He cited the long work
hours, in-house call, negative “lifestyle issues,” reduced reimburse-
ment, high medico-legal risks, disruption of elective practices, and
loss of prestige. Some anxious voices have called trauma surgeons
“clearly an endangered species”1, “gasping for air” and “in danger of
becoming extinct.”7 While many of the factors affecting trauma
surgery on a national level are at play in Rhode Island, the state is
served by an institution, Rhode Island Hospital, committed to the
care of critically ill and injured patients. Furthermore, the state has
an effective trauma system, even though it is not a truly definitive,
regionalized system for integrated trauma care. In “The evolution
of the Rhode Island trauma system: Where do we stand?,” Dr. Shea
Gregg describes the Rhode Island trauma system. He discusses one
of the darkest nights in the history of the state of Rhode Island: the
“Station Nightclub” fire when the nascent Rhode Island trauma
system was forced to respond to a mass casualty. Dr. David Harrington,
Chief of Burn Surgery at Rhode Island Hospital describes the ad-
vances in burn care and burn surgery that led to that response in
“Burn Injuries and Burn Care.”

Lastly, in “Trauma Care in the Elderly,” Dr. Matthew Kozloff
offers practical advice for caring for elderly patients that all physi-
cians should heed in order to minimize the risk of trauma in this
vulnerable population. While many people imagine a “trauma
patient” as a young male, caught in a violent altercation involving
a knife or gun, in fact fall is the main mechanism of injury among
patients admitted to the Rhode Island Hospital Trauma service.
Falls in the elderly account for 70% of accidental deaths in per-
sons 75 years of age and older.

Perhaps the biggest change in trauma surgery is the concept
of Acute Care Surgery (ACS). Conceptually, ACS is based on
three broad concepts: Patients continue to need access to emer-
gent surgical care in an era of decreasing availability of on-call
surgeons, the costs of maintaining a full panel of on-call surgeons
is becoming financially untenable and many institutions struggle
to fill their panel of on-all surgical specialists. Furthermore, at-
tracting residents to the field of trauma surgery and keeping their
operative skills sharp in the face of ever-increasing non-operative
management is difficult. In the fullest sense of the ACS model, the
in-house trauma surgeon would be capable of a complete spec-
trum of surgical procedures including vascular, thoracic, abdomi-
nal surgery as well as provide critical care services but in addition
would perform basic neurosurgical and orthopedic procedures.8,9

Such a model would expand the operative volume of the trauma
surgeon beyond the old boundaries and would spread into many
new disciplines. A detailed discussion of ACS is beyond the scope
or purpose of this article but it is indicative of the radical changes
sweeping the field of trauma surgery.

In summary, trauma surgery is at the crossroads. The old
mental images of the surgeon or trauma patients are no longer
applicable. This series of articles should serve as a brief introduc-
tion to the many profound changes occurring in the field of trauma.

REFERENCES
1. Ciesla DJ. Moore EE, et al. The academic trauma center is a model for the future

trauma and acute care surgeon. J Trauma 2005; 58: 657-62.
2. American College of Surgeons Committee on Trauma. Advanced Trauma Life Sup-

port Manual. 7th Edition. Chicago, IL: American College of Surgeons: 2006.
3. Burch JM, Ortiz VB, et al. Abbreviated laparotomy and planned reoperation for

critically injured patients. Ann Surg 1992; 215: 476-84.
4. DeLoughery TG. Coagulation defects on the trauma patient. Critical Care Clinics

2004; 20: 13-24.
5. Root H, Hauser C, et al. Diagnostic peritoneal lavage. Surgery 1965; 57: 633-7.
6. Cryer HM, The future of trauma care. J Trauma 2005; 58: 425-36.
7. Rodriguez JL, Christma AB, et al. Trauma/critical care surgeon. J Trauma 2005; 59: 1-7.
8. Esposito TJ, Leon L, Jurkovich GJ. The shape of things to come. J Trauma 2006;

60: 8-16.
9. Cothren CC, Moore EE, Hoyt DB. The US trauma surgeon’s current scope of

practice. J Trauma 2008; 64: 955-68.

Charles A. Adams Jr. MD, is Assistant Professor of Surgery, The
Warren Alpert School of Medicine of Brown University, and Chief,
Division of Trauma & Surgical Critical Care, Rhode Island Hospital.

Disclosure of Financial Interests
The author has no financial interests to disclose.

CORRESPONDENCE
Charles A. Adams Jr, MD
E-mail: CAdams1@lifespan.org



166
MEDICINE & HEALTH/RHODE ISLAND

Advancing Boundaries In the Care of the Trauma Patient
Daithi S Heffernan,  MD, AFRCSI, and Charles A. Adams Jr, MD

�
Trauma victims have benefited from the
development of trauma systems and pre-
hospital provision of care, improved abili-
ties to diagnose injuries, advances in non-
invasive management of life-threatening
injuries, better Intensive Care Units
(ICU)s and critical care medicine and
advances in our understanding of the
physiologic effects of trauma and how to
correct these deviations.

IMAGING STUDIES
Gone are the days of the plain film

radiology as the only means of diagnosing
injury. Advances in computed tomogra-
phy (CT) have allowed trauma surgeons
to detect many more injuries at earlier
stages, with less risk to the patient. Godfrey
Hounsfield invented the first commercially
available CT scanning machine at EMI
laboratories in 1971, work that culmi-
nated in a Nobel Prize in medicine.1 Leg-
end states that money from the success of
The Beatles enabled EMI to undertake
the CT scan research. This original ma-
chine was incredibly slow by today’s stan-
dards: a CT brain took 4 minutes for each
slice, and a processing time of 2.5 hours,
with poor resolution of images.

Current generations of CT ma-
chines have multiple capabilities includ-
ing: observing dynamic processes such as
blood flow in the heart or brain (Dynamic
Volume CT); rotating images to view
them from any plane to better under-
stand the relationship of the injury to the
surrounding organs (Multislice CT);
rapid acquisition time – with chest, ab-
domen and pelvis imaging performed in
20 to 30 seconds thus moving patients
out of radiology and into the operating
room or ICU faster (Helical or Spiral
CT); 3-dimenstional reconstruction –
which allows for better imaging of pos-
sible spinal trauma (MPR – Multiplanar
reconstruction). A practical limitation is
the hospital-to-hospital variation in both
machines and processing software. To
address this limitation, the American
College of Surgeons is trying to cull the
software into one central location, so that
all CT images can be uploaded via the
internet from any institution and thus si-

multaneously viewed via another, distant
institution. CT scans have become so
advanced that many institutions have
obviated the need for MRI imaging of
the cervical spine if the 3-D reconstructed
Multislice CT is negative for injury.

Magnetic Resonance Imaging
(MRI) has long been used for diagnosis
in neurologic trauma including diffuse
axonal injury (DAI) of the brain, as well
as for ligamentous injury of the cervical
spine. However, the MRI may now have
a new role in the trauma patient. In the
poly-trauma patient, the diagnosis of car-
diac contusion at times may be difficult,
especially in older patients with cardiac
disease and those at risk of peri-traumatic
myocardial infarction. Recent data have
suggested that Cardiac MRI may be able
to detect, with great accuracy, areas of
cardiac contusion obviating the need for
cardiac catheterization. However, this
technology is in its infancy.

Ultrasound has advanced the care in
the trauma bay. Previously, an unstable
trauma patient with multiple possible eti-
ologies for shock would have undergone
either a laparotomy or a diagnostic peri-
toneal lavage (DPL). Neither is without
potential for complications, and the DPL
can be overly sensitive for some clinically
insignificant injuries. The ultrasound
probe can detect intra-abdominal bleed-
ing and help delineate whether the hy-
potension is due to an abdominal source
requiring emergent operative interven-
tion, or not. FAST (Focused Abdominal
Sonography for Trauma) is safe, rapid
and repeatable, even in the ICU, for the
unstable patient.

ANGIOEMBOLISATION RATHER
THAN OPERATE

CT scan imaging can localize the
source of bleeding. Evidence of active
bleeding was, previously, an almost abso-
lute indication to operate. Earlier detec-
tion of this ongoing bleeding, and early
intervention would prevent patients from
exhibiting the clinical and physiological
manifestations of shock. Older genera-
tions of CT scans had too much width
between images to delineate  smaller ac-

tive hemorrhages. However, modern
multislice scanners can detect this bleed-
ing as denoted by a blush of IV contrast.
Today’s Interventional Radiology (IR)
has been able to treat many injuries that
would otherwise have required operative
intervention.

Ring and Athanasoulis in 1973  first
described a case managed by
interventional radiologic therapy when
they described control of ongoing pelvic
bleeding,2 thus expanding the role of An-
giography from diagnostic to therapeutic.
Using intravascular wires and catheters,
one can locate the actively bleeding ves-
sel, and deploy one of a variety of devices
or agents to stop, or embolize the bleed-
ing vessel. The biggest impact has been
seen in the management of pelvic fractures
and splenic injuries. Ongoing bleeding
from pelvic fractures are extremely diffi-
cult to manage operatively. Attempted
packing, either intra-peritoneally or extra-
peritoneally is associated with significant
morbidity and mortality from the release
of the tamponade effect with a laparotomy.
One is often reduced to mass ligation
rather than individual vessel ligation,
which can lead to gluteal ischemia and
impotence. Active arterial pelvic bleeding
could be life-threatening; however, with
the assistance of IR, the bleeding can be
stopped, and the trauma physiology and
coagulopathy corrected. Splenic injuries
with evidence of ongoing bleeding (a blush
on CT scan) have the potential to lead to
exsanguination. Much literature has been
published on the success of IR to embolize
splenic trauma with both splenic preser-
vation and obviating the need for a lap-
arotomy. This technology has also been
successfully extended to liver injuries with
evidence of active hemorrhage.

CHANGES IN AORTIC INJURIES
Nowhere are the changes to man-

agement more evident than in the man-
agement of blunt aortic injuries.3 An in-
jury that once was destined for major
operative intervention with an ensuing
high mortality and a significant risk of
paraplegia from an aortic cross-clamp is
now largely managed with endovascular
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placement of an aortic stent. Fabian et al
in 1997 attempted to document the
natural history, treatments and outcomes
of aortic injuries. At that stage, the only
operative treatment was an open proce-
dure via a left throacotomy, associated
with significant complications including
ARDS, a significant ICU length of stay,
worsening of other injuries and most no-
tably, a very high rate of paraplegia. The
worsening of other injuries was most com-
mon with bleeding from intra-peritoneal
solid organ injuries and worsening intra-
cranial hemorrhage from the systemic
heparin that was administered. Paraple-
gia was noted with aortic cross-clamp
times greater than 30 minutes.

Endovasular aortic surgery was first
described for abdominal aortic aneurysms.
Subsequently, many traumatic vascular
injuries have been shown to be amenable
to this minimally invasive approach.  The
paradigm in the management of aortic
injuries has shifted:  clinicians make lib-
eral  use of CT angiography for both
screening and diagnosis, rather than chest
X-ray; conventional angiography has al-
most disappeared; beta-blockers are
widely used to control the heart rate and
blood pressure; there is planned delayed
operative repair predominantly with
endovascular stent grafts,  and, in select
cases, non-operative management of aor-
tic injuries. Whereas in 1997 immediate
repair was the dictum, by 2008 our un-
derstanding of the nature of aortic inju-
ries has defined patient populations in
whom delayed operative repair is better
than immediate operation. In 1997 all
patients were managed with open repair;
by 2008 almost 65% of aortic injuries
were managed with endovascular stents,
introduced via small cut downs in the
groin that gains access to the bilateral femo-
ral arteries. Using real time radiology in
specially designed operating rooms, the sur-
geon positions the stent across the trau-
matic pseudoaneurysm. The dose of sys-
temic heparin is considerably lower, thus
reducing the risk of worsening other inju-
ries. This approach, which avoids a thora-
cotomy, is best suited in patients with in-
tra-cranial injuries and those with signifi-
cant thoracic trauma, as are seen in many
trauma patients. Mortality rates have
fallen from 22% to 13%; the rate of
paraplegia, from 8.7% to 1.6%.

DAMAGE CONTROL LAPAROTOMY
Multiply injured trauma patients are

just as likely to die from their intra-opera-
tive metabolic and physiological derange-
ments as from their injuries. Damage Con-
trol Laparotomy (DCL) has emerged in
the last 20 years.4 The principles of DCL
defy the traditional principles of definitive
(elective) operative intervention. Stone et
al first described the staged approach to
the severely injured patient, based on ob-
servations that patients who survived the
operating room often died from severe
metabolic and physiologic derangements,
associated with severe exsanguinating in-
juries. Profound shock with blood loss ini-
tiates the “Deadly Triad” of hypothermia,
acidosis and coagulopathy. A fourth com-
ponent is often added, first coined by
Asensio et al, notably dysrhythmia, which
usually heralds death. The onset of this
deadly triad is most noted in patients who
undergo prolonged operative manage-
ment of their injuries. Severe hemorrhage
leads to tissue hypoperfusion and dimished
tissue oxygenation, leading to reduced heat
generation in the setting of accelerated loss
of body heat. Hypothermia can lead to
cardiac dysrhythmia, decreased cardiac
output, left shift of the oxygen-hemoglo-
bin dissociation curve, induction of
coagulopathy by inhibiting the coagula-
tion cascade, and impairment of the im-
munological response and function.
Coagulopathy occurs due to a combina-
tion of hypothermia, activation of fibrin-
olytic system, hemodilution and transfu-
sion of packed red cells without transfu-
sion of clotting factors. This coagulopathy
makes any surgical attempt at blood loss
control extremely difficult. When the
body is under-perfused due to hypoten-
sion and blood loss, anerobic metabolism
ensues with the production of lactic acid.
Acidosis worsens cardiac contractility and
cardiac output. Thus blood loss, hypoten-
sion, acidosis and coagulopathy create a
negative feedback loop that quickly spi-
rals out of control, leading to the exsan-
guination of the patient.

The physiological guidelines that can
predict the need for DCL include the fol-
lowing: Hypothermia with T < 34OC, Aci-
dosis with pH < 7.2, Serum bicarbonate
of > 15mEq/L, Transfusion of > 4L packed
red cells, Transfusion of > 5L blood and
blood products, Intra-operative volume
replacement > 12L, and clinical evidence

of intra-operative coagulopathy. In the
operating room, DCL implies immediate
operative control of life-threatening hem-
orrhage, control of gastrointestinal con-
tamination with rapid resection or closures
and forgoing the restoration of intestinal
continuity, the use of intra-vascular shunts
rather than repairs and the judicious use
of abdominal packing and temporary ab-
dominal closures. Once DCL is under-
taken, the next stage begins as rapidly as
possible in the ICU with correction of the
metabolic acidosis, coagulopathy and hy-
pothermia. Following correction of these,
the patient is returned to the operating
room for conclusion and possible defini-
tive repair of any remaining injuries. In
extreme cases, it may take two or three days
of intense resuscitative efforts until the
patient is stabilized sufficiently to undergo
the second operation The advent of DCL
and the expanse in our understanding of
the “Deadly Triad” and “Lethal Quartet”
has indeed improved mortality and has re-
sulted in a dramatic increase in survival of
the most seriously injured patients.

ACTIVATED RECOMBINANT
FACTOR VII

Coagulopathy in certain patients can
progress to a point almost incompatible
with life. In extreme coagulopathy which
results  from massive blood loss, which is
replaced with intravenous crystalloid so-
lutions and packed red cells, often with-
out other blood products, coupled with
hypothermia and acidosis compounded by
prolonged operative interventions, results
in a bleeding tendency that is unable to
be corrected with conventional replace-
ment of blood and blood products5. Re-
combinant Factor VIIa (NovoSeven™)
was originally licensed for use in
haemophiliac patients with inhibitors of
clotting factors. Given our advancing un-
derstanding of the coagulopathy that en-
sues in trauma patients, it was felt that
these patients suffered from non-surgical,
traumatic coagulopathy. Factor VIIa was
thought to bypass much of the coagula-
tion cascade and induce clotting in these
patients, in the setting of profound hypo-
thermia and thrombocytopenia.

In 1999 Kenet et al published the
first account of the use of Factor VIIa in
trauma, in a soldier with traumatic
coagulopathy following a gunshot wound
to the Inferior Vena Cava. Factor VIIa, an
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initiator of thrombin generation, acts via
two pathways to activate Factor Xa. One
pathway is at the site of tissue injury
complexed with Tissue Factor. Tissue Fac-
tor is present in the sub-endothelial layer
of the vascular wall that is exposed follow-
ing trauma. The second mechanism of ac-
tion is via the surface of platelets. Factor VIIa
activates factors IX and X on the platelet
membrane which then progress to throm-
bin and fibrin formation (the Thrombin
Burst). Most of the literature comes from
the experience seen with the Israeli army,
which relates good results in patients with
severe hemorrhage and traumatic
coagulopathy. The largest US experience is
from the Maryland Shock Trauma Insti-
tute. While the population was mixed and
the results not conclusive, the indication was
that Factor VIIa might indeed be useful in
patients with traumatic coagulopathy,6 spe-
cifically with an apparent reduction in the
incidence of Multiple Organ Failure and
ARDS. While Factor VIIa has been shown
to work despite profound hypothermia and
thrombocytopenia, it is largely ineffective
in face of severe acidosis; thus it is not the
panacea that it was initially thought to be.
Currently, a world wide clinical trial for
Factor VIIa in trauma is addressing its role
and indications.

TREATING THE COMPLEX
COMPLICATIONS; SEPSIS ARDS
AND THE NEED FOR IMPROVED
MONITORING

The hallmark of Acute Respiratory
Distress Syndrome (ARDS) is an inabil-
ity to oxygenate the patient. Mortality rates
exceeded 50% in much of the original lit-
erature. ARDS affects both trauma and
non-trauma patients and may be seen fol-
lowing prolonged abdominal operations,
pancreatitis or major vascular surgical
cases. Akin to other complications, there
has been a rise in long term complications
in trauma patients who are now surviving
their initial trauma who would otherwise
have previously died. We have expanded
our understanding of both the patho-
physiology that leads to ARDS as well as
the treatment strategies. A considerable
amount of resources are dedicated to ex-
plaining the cytokine, hormonal and in-
flammatory cascade behind ARDS, some
of which is being undertaken at Rhode
Island Hospital Department of Surgery.
RIH has shown that an exaggerated pro-

inflammatory response is seen in the
ARDS lungs. Early concepts for the man-
agement of ARDS evoked the maxim that
if some is good, then more must be better.
However, unfortunately over-distention of
the alveoli and “Supra-Physiologic” venti-
lation was proven to be detrimental to the
lungs. Treatment  strategies, as defined in
the ARDS Research Network (ARDSnet)
protocols are directed at limiting the on-
going insult to the lungs, by decreasing
tidal volumes and decreasing alveolar
stretch injury due to the ventilator. This
has decreased both the incidence of ARDS
and the morbidity and mortality from
ARDS across the country.

Sepsis remains a significant cause of
mortality in ICU patients: mortality ranges
from 25 to 50%. As our care improves to
allow more patients survive the initial
phases of the trauma, we are seeing increas-
ing rates of sepsis. A collaborative, the
“Surviving Sepsis Campaign,” was
launched in Barcelona in 2002. This be-
gins with early aggressive care in the Emer-
gency Department, continues through
the Operating Rooms with damage con-
trol laparotomy and control of abdominal
contamination, into the ICU with Medi-
cal Algorithms, or “Bundles” of evidence-
based patient care guidelines.

Above this, research advances have
led to the introduction of Activated Pro-
tein C ( Drotrecogin Alfa (Xigris). Whilst
the indications are limited to the ex-
tremely ill, Xirgis has contributed to im-
proved survival following sepsis. Unfor-
tunately, recent operative intervention,
within 48 hours, is a contra-indication
to the usage of Xigris. Furthermore,
Xigris has increased our understanding
of the role of the coagulation system in
critically ill patients. Protein C is the
source of Activated Protein C (APC), a
naturally occurring protein in the body

that helps to regulate blood flow and con-
trol inflammation on the microvascular
level. In patients with severe sepsis, Pro-
tein C levels are low and, partly due to
damage to blood vessels, cannot be con-
verted in sufficient quantities to the acti-
vated form, APC. Thereby, clotting and
inflammation of the small blood vessels
go out of balance which may lead to
multiple organ failure and death.

There have been many tremendous
advances in monitoring systems for these
critically ill patient, both invasive (Swann-
Ganz catheters) and minimally invasive
(LiDCO and PiCCO) which can give
accurate, minute-to-minute records of a
patient’s cardiac function, vascular resis-
tance, tissue oxygenation and tissue oxy-
gen debt, and intra-vascular volume sta-
tus. Coupled with advances in our un-
derstanding of the mechanisms of action
of inotropes and vasopressors, we con-
tinue to improve our ability to detect and
correct derangements in physiology in-
duced by trauma, shock and sepsis. Cur-
rent research focuses on non-invasive,
transdermal measurements of cardiac
function, oxygen delivery/debt, as well as
trans-dermal measurement of blood
chemistry and  hematology. Hopefully,
this will minimize the phenomenon of
ICU anemia, iatrogenically induced from
repeated, necessary and unnecessary
phlebotomy. The promise of the future
ICU is that the labs of a patient will be
available in a fashion akin to obtaining a
pulse oximetry.

BASIC SCIENCE AND ANTI-
INFLAMMATION

Many advances have been made in
our understanding of the immunologi-
cal dysregulation that ensues following
traumatic critical illness. The trauma pa-
tient who survives the early causes of death
still risks Systemic Inflammatory Re-
sponse Syndrome (SIRS), which can ul-
timately lead to Multi-Organ Dysfunc-
tion Syndrome (MODS) with its ex-
tremely high rate of death. A well recog-
nized immune burst follows trauma. This
immuno-inflammatory response is char-
acterized by elaboration of cytokines act-
ing as acute phase reactants and hor-
mones, such as Interleukin-1 (IL-1), IL-
2, IL-6, IL-12, tumor necrosis factor
(TNF) and Interferon-Gamma (IFN).
Cytokines play a critical role for signal-

In 1997 all patients
were managed with

open repair; by
2008 almost 65%
of aortic injuries

were managed with
endovascular stents.
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ing intracellular substances that initiate,
amplify and perpetuate inflammatory
response both locally and systemically.
Significant portions of this work have been
undertaken at Rhode Island Hospital
Department of Surgery.7, 8  IL-6 is re-
garded as being the most accurate prog-
nostic marker regarding outcome of
trauma patients with SIRS, sepsis or
MODS. Sex hormones, specifically estro-
gen, have been shown to modulate this
cytokine burst. There is a growing body
of evidence linking the inflammatory
dysfunction of trauma with the pituitary-
adrenal axis suppression following
trauma and critical illness. Several inves-
tigators have attempted to track cytokine
level changes to determine the best time
to operate in the semi-elective setting in
the multiply injured patient. It is believed
that if one attempts to stabilize orthope-
dic injuries while the patient is still acutely
and severely inflamed,  the patient has a
significantly higher risk for MODS and
death. Thus, waiting for the severe in-
flammatory burst to resolve may improve
outcomes. In essence, certain authors
have documented better sensitivity for
cytokines rather than clinical parameters.
This is truly translational research in prac-
tice whereby clinical entities are studied
in the basic science laboratory, determi-
nations are made, and the knowledge is
brought back to the patient’s bedside.

CONCLUSIONS
Trauma patient care requires well

honed clinical skills, rapid diagnostic tests
and studies and immediate operative in-
tervention. These patients benefit from
improved diagnosis, treatment of bleed-
ing through minimally invasive proce-
dures, better understanding of the physi-
ological and coagulopathic changes in-
duced by trauma, quick and accurate
operative strategies, and improved post-
operative critical care.
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Today, the standard
treatment of the
hemodynamically
stable child with
splenic injury is
nonoperative.

Pediatric Trauma Surgery:
Understanding When NOT to Operate

Jeremy T. Aidlen, MD�
Over forty years ago, long before the advent
of computed tomography (CT), a pedi-
atric surgeon suggested that not all pa-
tients who sustained blunt solid organ
trauma required an operation.  This was
a radical departure from the surgical
norms of the time.  Untreated, splenic
lacerations were thought to have a mor-
tality of 90 to 100%, and trauma laparo-
tomies were mandatory. Interestingly, the
first report of a ruptured spleen which
healed spontaneously dates back as far as
1881; however, it was contested and
eventually dismissed by physicians of the
day.1  For years, surgeons have tried to
preserve the spleen, with limited success.
Stuart Thompson was the first to doubt
that surgical intervention was required at
all.  Dr. Thomson had performed a lap-
arotomy on a six year-old boy, and found
the spleen in two halves, surrounded by
adhesions and completely healed.  He
wondered whether a ruptured spleen
could spontaneously recover.2 In re-
sponse, Thomson’s fellows Upadhyaya
and Simpson designed a clinical study.
The conclusions of their review, pub-
lished in 1968 were as follows: (1) Iso-
lated splenic injury in children is well tol-
erated.  (2) Deaths are due to associated
severe injuries and not due to splenic rup-
ture.  (3) There is evidence of spontane-
ous healing in unoperated patients.  (4)
In most cases splenic bleeding had
stopped at laparotomy.3 There were
many skeptics initially, but eventually this
strategy of surgical restraint was validated,
creating a new paradigm of care for the
injured child.  Today, the standard treat-
ment of the hemodynamically stable
child with splenic injury is nonoperative,
and this concept has been successfully ap-
plied to most blunt injuries of the liver,
kidney, and pancreas as well.4

The trauma algorithms of the 1960s
were based on physical examination,
plain radiography and laboratory evalu-
ation.  Since that time, CT scans have
become a readily available, non-invasive,
and accurate method of identifying and
qualifying the extent of traumatic inju-
ries.  Care patterns have certainly evolved

as percutaneous interventional tech-
niques have improved, and there is no
doubt that advances in three dimensional
imaging techniques have helped to limit
unnecessary laparotomies. CT scans have
also helped us finely tune our
nonoperative management algorithms.
Consensus guidelines on intensive care
unit (ICU) length of stay, overall length
of hospital stay, use of follow-up imag-
ing, and physical activity restriction for
clinically stable children with isolated
spleen or liver injuries (CT grades I to
IV) have been clearly defined.  (Table 1)

Focused Abdominal Sonography
for Trauma (FAST) has become a useful
screening tool for the detection of free
intraperitoneal and pericardial fluid as
well.  Sonographic evaluation can help
to limit radiation exposure from unnec-
essary CT scans performed for “low-like-
lihood” injuries.  FAST is also particularly
helpful in the evaluation of patients who
are hemodynamically unstable.  In this
setting, a positive finding on FAST often
prompts a surgical procedure.  In doing
so, FAST can help to prevent potentially

dangerous transports or delays in treat-
ment.  A lack of identifiable free fluid does
not exclude a significant injury though,
and CT remains the imaging modality of
choice for the evaluation of the severely
injured child when feasible.

While pediatric surgeons were the
first to adopt a nonoperative strategy for
solid organ injuries, our colleagues in
adult trauma care have successfully ap-
plied many of the same methods to the
management of their own patients.  Like-
wise, pediatric surgeons rely heavily upon
innovations in care developed by our
adult counterparts.  Young patients are
quite dissimilar from adults however, ana-
tomically, immunologically and physi-
ologically.  They do not share the same
response to injury, and they do not ben-
efit from the same patterns of treatment.
Guidelines developed for pediatric pa-
tients should not be applied to young
adults,5 and the converse is also true. Ac-
cording to a recent review in New En-
gland, children with splenic injuries are
still twice as likely to undergo an opera-
tion if they are cared for by someone
other than a pediatric surgeon.6 This un-
derscores the importance of specialized
pediatric care, even within a level one
trauma center.  A decision by the surgeon
to operate on a child in this setting should
be based on evidence of continued blood
loss, such as low blood pressure, tachy-
cardia, decreased urine output, falling
hematocrit or failure to respond appro-
priately to resuscitative efforts.  Surgery
is not always avoidable, but the indica-

Table 1. Proposed Guidelines for Resource Utilization in Children
with Isolated Spleen of Liver Injury by CT Grade

Grade I Grade II Grade III Grade IV
ICU days 0 0 0 1
Hospital stay (days) 2 3 4 5
Predischarge imaging None None None None
Postdischarge imaging None None None None
Activity restriction (weeks)* 3 4 5 6

*Return to full-contact, competitive sports should be at the discretion of the individual pedi-
atric trauma surgeon.  The proposed guidelines for return to unrestricted activity include
“normal” age-appropriate activities.1
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tions have certainly changed with the
times. The rates of successful
nonoperative treatment of isolated blunt
splenic and hepatic injury now exceed
90% in most pediatric trauma centers and
in adult trauma centers with a strong
pediatric commitment.7

Trauma kills more than 10,000 pe-
diatric patients annually nationwide and
causes some 10% of all pediatric hospital-
izations.8 Trauma is the leading cause of
mortality and morbidity in children from
ages 1 to 14 years and results in more death
and disability than all other childhood
disease combinded.9 A recent review of
the National Pediatric Trauma Registry
(NPTR) indicates that 8% to 12% of chil-
dren with blunt trauma have an abdomi-
nal injury.  Fortunately, more than 90%
will survive.  Although abdominal injuries
are 30% more common than thoracic in-
juries, they are 40% less likely to be fa-
tal.10 Advances in pediatric critical care
which have developed in parallel to our
surgical guidelines have helped to improve
outcomes following major injuries.  We
have come a long way.  Still, it is impor-
tant not to become too dogmatic about
the success of our strategies.  After all, they
were only developed after a surgeon
doubted the prevailing wisdom of his day,
and decided NOT to operate.
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The Evolution of the Rhode Island Trauma System:
Where Do We Stand?

Shea C. Gregg, MD, David T. Harrington, MD, FACS, and Charles A. Adams, Jr, MD

A 51 year-old male was brought by to
his local hospital after being assaulted.  Upon
arrival, the patient was unresponsive and
showed signs of head trauma.  His vital signs
included an elevated blood pressure and
heart rate.  Due to his depressed mental sta-
tus, the patient was emergently intubated.
A CT scan of his head to assess for intracra-
nial injuries revealed an intracranial hem-
orrhage that necessitated neurosurgical con-
sultation for possible surgical management.
Due to the potential of brain herniation,
and the fact that neurosurgical services were
unavailable at the outside hospital, the pa-
tient had an ambulance arranged for trans-
fer to the state’s only trauma center.  After all
communications were conducted between
the two facilities and the patient was acutely
stabilized, the patient was finally enroute
for definitive neurosurgical care.

Today the trauma system in Rhode Island
could efficiently respond to, triage, diagnose,
transfer, and ultimately treat this patient.
Although this could be considered a success
story, a truly efficient system that facilitates
both open communication and proper edu-
cation would support transferring this pa-
tient to the definitive care facility without
delays for imaging given the patient’s de-
pressed mental status and need for immedi-
ate neurosurgical evaluation.  Given the ex-
istence of such cases, the Rhode Island
trauma system continues to be an evolving
entity.  An understanding of its history along
with an appraisal of its status can elucidate
the goals of those who remain committed to
providing the best possible care for those
who are injured within Rhode Island.

THE EARLY DEVELOPMENT OF
EMERGENCY MEDICAL SYSTEMS
(EMS)

A trauma system is an integrated, or-
ganized approach to the administration of
care to all levels of injured patients in a de-
fined geographic region.1   Hallmarks in-
clude programs that aim to reduce the in-
cidence of injury; ease of passage through
the pre-hospital, inter-hospital, and inpa-
tient care environments; and supports to
assist in patient reintroduction into society.

Since then, numerous technological
advances and evidence-based practices
have been developed in the pre-hospital
care arena; e.g.,updated approaches to
cardiopulmonary resuscitation and ad-
vanced cardiac life support;  more com-
pact monitoring/defibrillating devices;
and various airway adjuncts to assist in
patency.  Despite the ongoing impor-
tance of training EMTs the basic prin-
ciples of safe patient care and transport,
it became apparent that more specialized
training was necessary.  Designations in-
cluding EMT-Cardiac and EMT-Para-
medic have been recognized and serve in
Rhode Island.  They administer more
advanced skills including cardiac arrhyth-
mia recognition, pharmacologic treat-
ment, and intravenous therapy to those
who may require them in the field.  In
addition, more complex dispatch net-
works now ensure efficient transport to
health care facilities around the state.

THE STATION NIGHTCLUB FIRE:
LESSONS LEARNED IN A MASS
CASUALTY DISASTER

On February 20, 2003, one of the
deadliest fires in US history took place at
the Station Nightclub in West Warwick,
Rhode Island: 96 people died at the scene,
and 215 people were injured.5  After the
establishment of a field triage site and acti-
vation of the state and hospital-based disas-
ter plans, the injured patients were trans-
ported to hospitals in and around the state.
With Rhode Island Hospital the state’s only
level one trauma center, the multiple drills
that were run to educate and coordinate
the response to a mass casualty incident
were suddenly put to the test.

In two published reviews of the inci-
dent, the state’s response to this tragedy was
critically evaluated.5 ,6  Several positive com-
ponents of the response were discovered in
addition to actions that could be improved
upon.  Among the positive, the triage scene
was described as “orderly” and abundant
transporting agencies were available to fa-
cilitate the exodus of patients. 5    At Rhode
Island Hospital, shift change at the time of
the incident produced plenty of dedicated

�
Before 1966, the need for such a con-

cept was not fully appreciated on a national
level.  In “Accidental Death and Disability:
the Neglected Diseases of Modern Society,”
the National Academy of Sciences (NAS)
reported that in 1965, 52 million people
were injured and 107,000 people died as
a result of accidental injuries.2  In addition
to delineating the magnitude of the prob-
lem, this manuscript described the deficien-
cies in those early “trauma systems;”  e.g.,
first aid was not universally required for am-
bulance attendants; funding for pre-hos-
pital transport depended on the commu-
nity and thus varied highly; there were no
standards for resuscitation or means by
which to compare different management
strategies; and research funding for the
trauma epidemic was incongruent with the
severity of the problem.2   Subsequently, the
National Traffic and Motor Vehicle Safety
Act (1966), the Highway Safety Act (1966),
and the EMS Systems Act (1973) were
passed to address the short-comings of lim-
ited trauma care.  From them, both national
and state agencies became empowered to
build more effective emergency systems.

One of the most fundamental com-
ponents in the administration of emergent
trauma care is that of the emergency
medical technician (EMT).  In Rhode
Island, the first EMT training program
was established in 1974, using funds from
the EMS Systems Act passed the previous
year.3   The curriculum published in 1971
by the US Department of Transportation
recommended 25 lessons involving 71
hours of classroom training with 10 hours
of in hospital training.4   The classroom-
based subjects covered airway manage-
ment, management of cardiac arrest and
shock, bandaging and splinting, automo-
bile extrication, and lifting and moving pa-
tients.  Didactic sessions followed by test-
ing stations allowed for demonstration of
each particular skill set.  The in-hospital
training program allowed participants to
apply lessons learned in the classroom to
the patient care environment.  Those who
passed the course received the designation
of EMT-A and met the basic requirements
for transporting the sick and injured.
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staff to care for the numerous patients. The
structure of the response, with emergency
medicine and trauma surgery working to-
gether in the emergency department, al-
lowed for efficient triage and administra-
tion of care. 5    In terms of physical plant,
the emergency department, patient care
floors, and operating rooms were trans-
formed to accommodate the various degrees
of injured patients that influxed suddenly
into the system. Rhode Island Hospital suc-
ceeded in achieving a 0% mortality among
the 64 patients evaluated. 6

Despite the numerous achievements,
a few systems-based shortcomings became
obvious.  As discovered in the 9/11 disas-
ter, communication could have been im-
proved.  Specifically, EMS crews had lim-
ited guidelines or oversight directing the
regional transport of their respective pa-
tients.  As a result, matching the degrees
of injury with the regional resources that
could best accommodate them did not
happen as efficiently as it could have. 5

Additionally, the inter-hospital communi-
cations both inside and outside the state
regarding bed and resource allocation was
limited and thus resulted in facility and
patient mismatches and possibly unnec-
essary, prolonged transport times. 5 ,6 Fi-
nally, the intra-hospital movement of pa-
tients around the facility challenged the
system at RIH. 5   Although it may seem
minor, moving patients in and around
care areas that may not possess such fun-
damental items as oxygen and suction
becomes extremely cumbersome when
faced with a large patient surge.

Like any tragic event, the successes
and difficulties have taught lessons that
reinforced the importance of prepared-
ness, coordination, and communication
among members who have dedicated
their careers to providing emergency care.
By critically evaluating such experiences,
new plans and protocols were and can be
developed to improve the efficiency of the
Rhode Island trauma system.

TODAY’S TRAUMA SYSTEM:  THE
CONFLUENCE OF YESTERDAY’S
TEACHINGS

Traumatic injury continues to be
one of the leading causes of morbidity
and mortality in Rhode Island.  Based on
hospital discharges between 1998 and
2002, approximately 24,254 people were
discharged from Rhode Island’s hospitals

with the diagnosis of injury.7  When ana-
lyzing subgroups, Rhode Island hospitals
admitted 14,220 patients following a
motor vehicle associated injury between
1991 and 2002,8  706 suicide attempts
a year were evaluated between 1989 and
1998,9  and 28,678 falls in those older
than 60 years of age presented between
1991 and 2001.1 0  In order to effectively
respond to such statistics, more than 79
ambulance companies now service the
regions throughout Rhode Island.  At
Rhode Island Hospital alone, our trauma
team activations for the past year totaled
5,796.  Every patient received a trauma
team consultation which included a
trauma history and physical exam, labo-
ratory and imaging studies, and any in-
terventions as indicated.  As a result of
such volume, a dedicated trauma/criti-
cal care team including attendings, resi-
dents, nurses, technicians and innumer-
ous support staff comprise the “Trauma
Service” and are available 24 hours a day
for both in-hospital management and
inter-hospital consultation/transfer.

Outside of the hospital, new technol-
ogy and committees have been developed
to improve communication between par-
ties involved in providing trauma care.  To
address the ongoing issue of hospital capac-
ity on a day to day basis, Rhode Island has
developed computer-based capacity boards
which alert both EMS and the individual
facilities as to whether each hospital is ac-
cepting or diverting patients. This is up-
dated by the state’s Department of Health
throughout the day.  From an administra-
tive standpoint, the Emergency Medical
Services Advisory Committee (EMSAC)
is an advisory council for chiefs of EMS
from all serving populations to have an open
discussion on how to improve relationships,
and foster improved care.  Members rep-
resent trauma, the emergency department,
and disaster management.  In terms of pre-
hospital care, the EMS operations commit-

At Rhode Island
Hospital alone, our

trauma team
activations for the
past year totaled

5,796.

tee is a multidisciplinary group that discusses
issues currently faced by the hospital and
EMS communities.  Finally, the LIFE-
GUARD response team was established
after 9/11 to efficiently transfer critically ill
patients between facilities or from scenes.
When activated, the transfer vehicle is
staffed by an emergency medicine physi-
cian and two paramedics who are capable
of delivering the highest level of emergency
care at the initial patient encounter.  In sum-
mary, there are more opportunities today
that promote follow-up, ongoing commu-
nication, and efficient administration of
patient care than ever before.

Another component of today’s
trauma system includes educational pro-
grams. To enhance the education of pre-
hospital care providers, “Rescue Rounds”
are monthly didactic sessions that cover
such topics as airway management and
current treatment modalities.  These are
open to all members of the EMS commu-
nity and are typically led by members of
the Trauma Surgery service.  In addition
to these less formal sessions, Advanced
Trauma Life Support® is offered several
times throughout the year to trauma care
providers.  This curriculum, developed by
the American College of Surgeons, teaches
the principles for emergent triage, evalu-
ation, and management of trauma.  Other
courses, including EMT certification
classes, lifeguarding courses, and cardiop-
ulmonary resusisitation (CPR) can be
found via the internet

CHALLENGES AND FUTURE
DIRECTIONS

Despite the existence of pre-hospital,
inpatient, and post-hospital care compo-
nents in various capacities around the state,
a truly established “Trauma system” with
definitive regionalization of care has yet
to be fully agreed upon.  In a review of
one aspect of regionalized care,
Harrington et al. evaluated inter-facility
transfers for the period of 2001-2003.1 1

Their report described average transfer
times to the definitive level one trauma
center that averaged 160 minutes.  Inter-
estingly, these prolonged times were ob-
served in those patients who were severely
injured (Injury severity score < or = 40)
and thus could benefit the most from the
resources a level one trauma center could
provide.  As evidenced by our initial case
report, delays in transfer included the per-
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formance of unnecessary imaging directed
by the primary facility when resources were
not immediately available to manage the
findings.  Other reasons for delays in-
cluded inefficiently performed indicated
procedures and/or the performance of
unnecessary procedures.  Despite such
interventions, 6% of patients arrived hy-
potensive and up to 10% of the patients
required various immediate interventions.
Although several questions arose as to why
delays existed and why certain procedures
were being done at the outside facilities,
the absence of the requirement of ATLS
training among emergency medical phy-
sicians was hypothesized to contribute to
the underlying lack of appreciation of
quick triage in the multiply injured pa-
tient.1 1  To help remedy these situations,
the Rhode Island Department of Health
developed early interagency transfer
guidelines to aid in recognizing injury pat-
terns that would benefit from early trans-
fer to a level one trauma center.  Addi-
tionally, direction for when to request com-
munication between transferring and re-
ceiving facilities has been established to
ensure optimal safety in the patient trans-
fer process.  With the adoption of these
criteria, repeat study of transfer times and
outcomes is warranted.

Although transfer times between fa-
cilities are one endpoint worthy of evalua-
tion, others need to be addressed.  Given
that Rhode Island is a state that is small
enough to allow for efficient transport times
of those most critically injured to the level
one trauma center, the Rhode Island De-
partment of Health  increased the catch-
ment area for Rhode Island Hospital to a
30 mile radius.  This was done to encour-

age EMS providers to transport all levels of
injury to the facility that has the broadest
resources available.  What has yet to be de-
veloped given the possibility of longer trans-
port times are the regional response
algorrhythms that dictate what agency will
be backing up individual rescues when a
specific rescue travels outside a coverage
area.  Such a plan needs to be developed to
ensure true efficiency of response to all re-
gions.  In terms of patient care, another
limitation continues to be resource alloca-
tion for those who are recovering and re-
habilitating from various accidents.  In one
example, neurologic related trauma (i.e.
head and spine injuries) account for sev-
eral trauma admissions to our level one
trauma center every year.  Following the
patient’s acute management and in–hospi-
tal rehabilitation, if the need for long term
care becomes necessary, resources remain
limited.  Due to this void, in-hospital costs
can be increased as a result of prolonged
hospitalizations in acute care facilities.  By
building a larger network of rehabilitation
services, this patient population, and oth-
ers, can potentially be better served.

SUMMARY
The Rhode Island Trauma System

today has been shown to demonstrate
several positive attributes in the delivery
of patient care; however, ongoing efforts
need to continue in the realms of field
and inter-facility communication, effi-
ciency in inter-hospital transfer, and re-
habilitation services.  Through ongoing
dialogue and the fundamental desire to
improve, it remains our goal to provide
patients the best care possible during one
of the most stressful times of their lives.
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Table 3.  Treatment Related Adverse Events in Two Phase 3 Trials Experienced by at Least
1% of the LIALDA Group and at a Rate Greater than Placebo
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electrolyte imbalance should be corrected by the administration of appropriate intravenous 
therapy. Adequate renal function should be maintained.
DOSAGE AND ADMINISTRATION
The recommended dosage for the induction of remission in adult patients with active, mild to 
moderate ulcerative colitis is two to four 1.2g tablets to be taken once daily with meal for a total daily
dose of 2.4g or 4.8g. Treatment duration in controlled clinical trials was up to 8 weeks.  
Store at room temperature 15˚C to 25˚C (59˚F to 77˚F); excursions permitted to 30˚C (86˚F).  See
USP Controlled Room Temperature.
Manufactured for Shire US Inc., 725 Chesterbrook Blvd., Wayne, PA 19087, USA.  © 2007
Shire US Inc.  U.S. Patent No. 6,773,720. by license of Giuliani S.p.A., Milan, Italy. Made in
Italy. 476 1207 002B
N7600A Rev. 1/07 GIBFS6
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LIALDA LIALDA Placebo
2.4g/day 4.8g/day

Event (n = 177) (n = 179) (n = 179)
Headache 10 (5.6%) 6 (3.4%) 1 (0.6%)
Flatulence 7 (4%) 5 (2.8%) 5 (2.8%)
Increased alanine 
aminotransferase 1 (0.6%) 2 (1.1%) 0
Alopecia 0 2 (1.1%) 0
Pruritis 1 (0.6%) 2 (1.1%) 0

INDICATIONS AND USAGE

LIALDA tablets are indicated for the induction of remission in patients with active, mild to moder-
ate ulcerative colitis.  Safety and effectiveness of LIALDA beyond 8 weeks has not been established.
CONTRAINDICATIONS

LIALDA is contraindicated in patients with hypersensitivity to salicylates (including mesalamine)
or to any of the components of LIALDA.
PRECAUTIONS

General: Patients with pyloric stenosis may have prolonged gastric retention of LIALDA, which
could delay mesalamine release in the colon.
The majority of patients who are intolerant or hypersensitive to sulfasalazine can take
mesalamine medications without risk of similar reactions. However, caution should be exercised
when treating patients allergic to sulfasalazine. 
Mesalamine has been associated with an acute intolerance syndrome that may be difficult to 
distinguish from a flare of inflammatory bowel disease. Although the exact frequency of occur-
rence has not been determined, it has occurred in 3% of patients in controlled clinical trials of
mesalamine or sulfasalazine. Symptoms include cramping, acute abdominal pain and bloody
diarrhea, sometimes fever, headache and rash. If acute intolerance syndrome is suspected,
prompt withdrawal is required. 
Mesalamine-induced cardiac hypersensitivity reactions (myocarditis and pericarditis) have been
reported with other mesalamine medications. Caution should be taken in prescribing this medica-
tion to patients with conditions predisposing to the development of myocarditis or pericarditis.
Renal: Reports of renal impairment, including minimal change nephropathy, and acute or chronic
interstitial nephritis have been associated with mesalamine medications and pro-drugs of
mesalamine. For any patient with known renal dysfunction, caution should be exercised and LIALDA
should be used only if the benefits outweigh the risks. It is recommended that all patients have an
evaluation of renal function prior to initiation of therapy and periodically while on treatment.  In 
animal studies with mesalamine, a 13-week oral toxicity study in mice and 13-week and 52-week oral
toxicity studies in rats and cynomolgus monkeys have shown the kidney to be the major target organ
of mesalamine toxicity. Oral daily doses of 2400 mg/kg in mice and 1150 mg/kg in rats produced renal
lesions including granular and hyaline casts, tubular degeneration, tubular dilation, renal infarct, 
papillary necrosis, tubular necrosis, and interstitial nephritis. In cynomolgus monkeys, oral daily
doses of 250 mg/kg or higher produced nephrosis, papillary edema, and interstitial fibrosis. 
Hepatic Impairment: No information is available on patients with hepatic impairment, and 
therefore, caution is recommended in these patients.
Information for Patients: Patients should be instructed to swallow LIALDA tablets whole, taking
care not to break the outer coating. The outer coating is designed to remain intact to protect the
active ingredient, mesalamine, and ensure its availability throughout the colon.
Drug Interaction: No investigations have been performed between LIALDA and other drugs.
However, the following are reports of interactions between mesalamine medications and other
drugs. The concurrent use of mesalamine with known nephrotoxic agents, including 
non-steroidal anti-inflammatory drugs (NSAIDs) may increase the risk of renal reactions. In
patients receiving azathioprine or 6-mercaptopurine, concurrent use of mesalamine can increase
the potential for blood disorders. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a 104-week dietary carcinogenicity
study in CD-1 mice, mesalamine  at doses up to 2500 mg/kg/day was not tumorigenic. This dose
is 2.2 times the maximum recommended human dose (based on a body surface area comparison)
of LIALDA. Furthermore, in a 104-week dietary carcinogenicity study in Wistar rats, mesalamine up
to a dose of 800 mg/kg/day was not tumorigenic. This dose is 1.4 times the recommended human
dose (based on a body surface area comparison) of LIALDA.
No evidence of mutagenicity was observed in an in vitro Ames test or an in vivo mouse
micronucleus test.
No effects on fertility or reproductive performance were observed in male or female rats at oral
doses of mesalamine up to 400 mg/kg/day (0.7 times the maximum recommended human dose
based on a body surface area comparison). Semen abnormalities and infertility in men, which
have been reported in association with sulfasalazine, have not been seen with other mesalamine
products during controlled clinical trials.
Pregnancy:

Teratogenic Effects: Pregnancy Category B
Reproduction studies with mesalamine have been performed in rats at doses up to 1000
mg/kg/day (1.8 times the maximum recommended human dose based on a body surface area
comparison) and rabbits at doses up to 800 mg/kg/day (2.9 times the maximum recommended
human dose based on a body surface area comparison) and have revealed no evidence of
impaired fertility or harm to the fetus due to mesalamine. There are, however, no adequate and
well-controlled studies in pregnant women. Because animal reproduction studies are not always
predictive of human response, this drug should be used during pregnancy only if clearly 
needed.  Mesalamine is known to cross the placental barrier. 
Nursing Mothers: Low concentrations of mesalamine and higher concentrations of its N-acetyl
metabolite have been detected in human breast milk. While there is limited experience of 
lactating women using mesalamine, caution should be exercised if LIALDA is administered to a
nursing mother, and used only if the benefits outweigh the risks.
Pediatric Use: Safety and effectiveness of LIALDA tablets in pediatric patients who are less than
18 years of age have not been studied.

Geriatric Use: Clinical trials of LIALDA did not include sufficient numbers of patients aged 65
and over to determine whether they respond differently from younger patients. Other reported
clinical experience has not identified differences in responses between the elderly and younger
patients. In general, dose selection for an elderly patient should be cautious, usually starting at
the low end of the dosing range, reflecting the greater frequency of decreased hepatic, renal, or 
cardiac function, and of concurrent disease or other drug therapy.
ADVERSE REACTIONS

LIALDA tablets have been evaluated in 655 ulcerative colitis patients in controlled and open-label
trials.
In two 8-week placebo-controlled clinical trials involving 535 ulcerative colitis patients, 356 received
2.4g/day or 4.8g/day LIALDA tablets and 179 received placebo.  More treatment emergent adverse
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discontinuation from LIALDA therapy was exacerbation of ulcerative colitis (0.8%). 
The majority of adverse events in the double blind, placebo-controlled trials were mild or 
moderate in severity. The percentage of patients with severe adverse events was higher in the
placebo group (6.1% in placebo; 1.1% in 2.4g/day; 2.2% in 4.8g/day). The most common severe
adverse events were gastrointestinal disorders which were mainly symptoms associated with
ulcerative colitis. Pancreatitis occurred in less than 1% of patients during clinical trials and
resulted in discontinuation of therapy with LIALDA in patients experiencing this event.
Overall, the percentage of patients who experienced any adverse event was similar across treatment
groups. Treatment related adverse events occurring in LIALDA or placebo groups at a frequency of
at least 1% in two Phase 3, 8-week, double blind, placebo-controlled trials are listed in Table 3.  The
most common treatment related adverse events with LIALDA 2.4g/day and 4.8g/day were headache
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1% of the LIALDA Group and at a Rate Greater than Placebo

The following treatment-related adverse events, presented by body system, were reported 
infrequently (less than 1%) by LIALDA-treated ulcerative colitis patients in controlled trials. 
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Gastrointestinal Disorders: abdominal distention, diarrhea, pancreatitis, rectal polyp, vomiting
Hematologic: decreased platelet count
Hepatobiliary Disorders: elevated total bilirubin
Musculoskeletal and Connective Tissue Disorders: arthralgia, back pain
Nervous System Disorders: somnolence, tremor 
Respiratory, Thoracic and Mediastinal Disorders: pharyngolaryngeal pain
General Disorders and Administrative Site Disorders: asthenia, face edema, fatigue, pyrexia
Special Senses: ear pain
DRUG ABUSE AND DEPENDENCY

Abuse: None reported.
Dependency: Drug dependence has not been reported with chronic administration of mesalamine.
OVERDOSAGE

There have been no reports of overdosage with LIALDA. LIALDA is an aminosalicylate, and
symptoms of salicylate toxicity may include tinnitus, vertigo, headache, confusion, drowsiness,
sweating, hyperventilation, vomiting, and diarrhea. Severe intoxication may lead to disruption of
electrolyte balance and blood-pH, hyperthermia, and dehydration.
Although there has been no direct experience with LIALDA, conventional therapy for salicylate
toxicity may be beneficial in the event of acute overdosage. This includes prevention of further
gastrointestinal tract absorption by emesis and, if necessary, by gastric lavage. Fluid and 
electrolyte imbalance should be corrected by the administration of appropriate intravenous 
therapy. Adequate renal function should be maintained.
DOSAGE AND ADMINISTRATION

The recommended dosage for the induction of remission in adult patients with active, mild to 
moderate ulcerative colitis is two to four 1.2g tablets to be taken once daily with meal for a total daily
dose of 2.4g or 4.8g. Treatment duration in controlled clinical trials was up to 8 weeks.  
Store at room temperature 15˚C to 25˚C (59˚F to 77˚F); excursions permitted to 30˚C (86˚F).  See
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Burn Injuries and Burn Care
David T. Harrington, MD, FACS�

IMPROVEMENTS IN BURN CARE
The improvements in the care of the

thermally injured patient exemplify mod-
ern medicine at its finest.  A telling ex-
ample is the reduced lethality of burns
when patients are cared for in modern
burn units.  A simple way to describe le-
thality is to look at the size of burn that
has a 50/50 chance of ending with mor-
tality:  the Lethal Dose 50 – LD50.  Since
mortality from thermal injury is also age-
dependent, one also should account for
age in any description of burn mortality.
In 1950 the LD50 for a 21 year-old was
40%.   Currently that number is 90% in
most burn centers.  The improvements
in LD50 came from a commitement to
excellence in burn centers and a process
of examining clinical outcomes and look-
ing for solutions with both laboratory
and clinical research endeavors that be-
gan in the 1940s and 1950s.

The improvements have been incre-
mental but steady.  The understanding
of the forces that drove burn edema led
to the development of burn resuscitation
strategies, the Parkland and Brooke for-
mulas in the 1950s, that predicted, for
instance, that a 70kg patient, with a 70%
total body surface area (TBSA) burn
would need between 10 to 20 liters of
intravenous fluid resuscitation in the first
24 hours.  Adoption of these guidelines
essentially eliminated acute renal failure
in most burn patients.  With the reduc-
tion of renal failure many larger burn
patients survived their initial care.  With
these larger percent TBSA burn patients
surviving longer, gram negative sepsis
arising from the burn wound became a
significant cause of mortality.  Again,
laboratory and clinical science led to the
development of effective antimicrobial
creams, silver sulfadiazine and mafenide
acetate in the mid to late 1960s, which
reduced bacterial density of the burn
wound.  These improved topical antimi-
crobials and the recognition that patients
with large burns should be placed in pro-
tective isolation to prevent cross-contami-
nation of their bacterial flora to other
patients reduced the incidence of gram
negative sepsis.

Over the next 30 years many other
advancements in the care of the ther-
mally injured patient occurred.  Early
excision and grafting of the wound,
where all full thickness eschar is removed
by 2 weeks post-burn, replaced the prac-
tice of letting the wound suppurate and
grafting on a granulating wound bed at
4-6 weeks after burn.

Evolution of medical science also
helped burn patients.  For example, the
modern blood bank was essential to the
application of early excision and grafting
techniques.  Better understanding of the
pathophysiology of smoke inhalation injury
led to pharmacologic interventions and
improvements in ventilatory strategies.
One of the most successful ventilatory strat-
egies was the Volume Diffusive Respirator
(VDR), a percussive ventilator that super-
imposes an oscillatory waveform on top of
a pressure-cycled pressure control mode.
This was the original “low-volume” venti-
lator.  The VDR and other innovations have
significantly reduced the mortality associ-
ated with inhalation injury.1   The knowl-
edge that burn patients often have meta-
bolic rates 140-160% of their basal meta-
bolic requirements led to aggressive nutri-
tional support strategies to protect the
patient’s protein stores and lean body mass.

Further improvements in care are
evolving, ranging from better outpatient
wound dressings to artificial skin.  While
burn creams are critical for the care of larger
burns, they have their drawbacks when
used for smaller burns (5-10%) that can
be managed as an outpatient.  These creams
require 1-2 times a day dressing changes,
which can be painful and anxiety provok-
ing, especially to children.  New silver-con-
taining dressings are available that, with a

good initial cleaning in the burn clinic or
emergency room, can be placed on the
burn wound and left on until the wound is
healed 7-10 days later.  The creation of a
true artificial skin has been on the mind of
burn practitioners for decades, for the most
challenging patients are those with large
burns of 50-70% TBSA who have limited
donor sites.  Larger burns often require
reharvesting of donor skin areas 4,5,6,7
times before closure of the skin can be at-
tained.  Since the donor skin can take be-
tween 7-14 days to heal, this delays
reharvesting of these sites and therefore
delays the definitive closure of the burn
wound.    Early experience with cultured
autologous skin, really just a cultured bi-
layer of epithelium, showed good early en-
graftment but almost no durability or long-
term skin coverage.2   Dermal templates,
such as human processed allodermis and
manufactured dermis,, have some success
and application, but are cumbersome to use
and prone to infection.3    This limits their
applicability in the patients who need an
“artificial skin” the most – patients with
large TBSA burns.  There has been some
success with co-cultured auto-epidermis
and auto-dermis that appears to have solved
the problem of durability.4   This true “arti-
ficial skin” may soon be available.

BURN CENTER CARE IS
MULTIDISCIPLINARY

Key to the success of burn centers and
the improvements in the LD50 has been
the concept that the care for the patient is
multi-disciplinary.  Since its inception in
1967 the American Burn Association, the
premier society for the advancement of
burn care, has involved doctors, nurses,
nutritionists, respiratory therapists, psycho-
social specialists, and rehabilitative thera-
pists.  This collaboration has resulted in a
highly developed team. Their skills have
made burn centers ideal areas to treat other
challenging skin disorders.  Exfoliative dis-
orders such as Stevens-Johnson’s Syndrome
/ Toxic Epidermal Necrolysis, Pemphigus
Vulgaris, Staphylococcal Scalded Skin Syn-
drome can be cared for in a burn center
where climate controlled rooms, expertise
in wound care, and effective pain control

The creation of a
true artificial skin
has been on the

mind of burn
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practices are available.5    Massive soft tissue
injury from trauma or necrotizing fascitis
can also be managed well in a burn center.

REHABILITATIVE PHASE OF BURN
INJURY

The recovery from burn injury has
both an acute phase and a chronic phase.
The acute phase, addressed above, should
generally last 1 day of hospitalization for
each percentage of the body surface
burned, i.e. a 50% TBSA burn should
spend about 50 days in the burn center.
It is important for the patients to realize
that this burn center stay is only the first
part of their recovery.  Once the burn
wounds are definitively closed the areas of
spontaneously healed skin and the areas
of grafted skin will continue to remodel
for up to 1-3 years.  This remodeling of
scar is a process where the body shrinks
the scar.  Over areas of important func-
tion – flexor surfaces, around joints – and
around important cosmetic areas – face
and hands – this shrinking and remodel-
ing can result in highly disfiguring scar.
Interventions to minimize this contraction
are meticulous care of the skin (avoidance
of harsh soaps, use of moisturizing creams
and avoidance of the sun for 12-18
months), scar massage, rehabilitation with
active and passive range of motion, com-
pression of the burn scar with compres-
sive custom made garments, and silicon
sheeting.  Many of these therapies are pain-
ful for they involve stretching dense hy-
pertrophic burn scar.  During this period
pain management with the use of narcot-
ics is vital.  Many times these measures are
only partially successful and reconstruc-
tive surgery is necessary.

Though aggressive attempts at nutri-
tional support during the acute phase of
burn care is felt to have been instrumen-
tal in improving outcomes for thermally
injured patients over the last 20 years, pa-
tients with significant burn still lose 10-
20% of their lean body mass during their
hospitalization.  This loss of lean body mass
makes their rehabilitation more difficult
and delays patients’ return to full function.
The use of anabolic agents and more ag-
gressive exercise regimens may be able to
reverse some of these deficiencies.6

PREVENTION
The skin has multiple functions: regu-

lation of heat exchange; prevention of fluid
loss; barrier to infection and mechanical
trauma; and aesthetics.  Since we cannot
restore skin to its original state after injury,
the best treatment of injury is prevention.
Efforts at prevention have made both the
work place and the home environments
safer (smoke detectors, fire codes, sprin-
kler installation, safer appliances and heat-
ers) and overall reduction in burn injury
has indirectly proven the impact of these
efforts.  For males the incidence of burn
and fire injury for every 100,000 popula-
tion dropped from 601 in 1985 to 192
in 1991 and females dropped from 647
to 158 during the same period.7

Further efforts are necessary.  Reduc-
ing home and apartment hot water heat-
ers to 120ºF / 49ºC would reduce scald
injuries to children and the elderly.  Care-
less smoking habits, especially mixed with
use of alcohol, are a significant source of
preventable fire etiology.  Better education
of the public of the dangers of kerosene
and gasoline, which should not be used
for cleaning or clearing brush, would re-
duce flame injuries.  The proliferation of
outdoor cooking and fire pits has increased
injuries from these sources.  Making homes
safer to prevent slipping and falls while
carrying hot liquids would reduce injuries
in the aged.  Elderly cooking accidents,
especially in people with reduced hearing,
eyesight, or ability to flee a fire, are an all
too common preventable etiology of
burns.  Screening all burn victims for signs
of domestic violence would help these pa-
tients by reducing the likelihood that they
would return to an unsafe home environ-
ment and the potential for further injury.

CONCLUSION
There have been continued and

steady improvements in both prevention
of burns and the care of the thermally
injured patient.  It is a testament to gen-
erations of hard work by multidisciplinary
teams dedicated to the care of these chal-
lenging patients. Future improvements
are just around the corner.
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Trauma Care of the Elderly Patient
Matthew S. Kozloff, MD, and Charles A. Adams Jr, MD�

Trauma is the leading cause of death in
the United States for individuals aged 1 to
45 years old, but its impact varies across the
age spectrum.  People age 65 are twice as
likely to be hospitalized as a result of a trau-
matic injury than the general population.
The mortality rate in elderly trauma vic-
tims has been estimated as 6 times greater
than in their younger counterparts when
controlling for the degree of injury.  These
facts will become increasingly important as
the elderly population grows.  The 2000
US census estimated that the population
aged 65 years and older to be over 35 mil-
lion, a 12% increase since 1990.1  Elderly
patients account for up to one third of all
health care expenditures, and one quarter
of all hospital expenditures on trauma.2

The combination of chronic diseases
in elderly trauma victims, along with their
decreased physiologic reserve, account for
the increased rates of morbidity and mor-
tality following a traumatic event. Elderly
trauma patients exhibit a different, less dra-
matic physiologic response to injury,
which may belie the seriousness of the in-
jury. In dealing with older patients there
is less room for errors in judgment than in
treating younger patients.

While the elderly experience the same
types of injuries as younger people, there are
differences in the mechanisms and patterns
of injury.  Falling is extremely common: 70%
of all deaths due to falls occur in the elderly
population.3   Approximately one third of
elderly individuals living in the community
fall each year, increasing to 50% by 80 years
of age.4   These numbers are even greater in
residents of assisted living facilities. Seventy
percent  of the elderly trauma admissions to
our center over the last five years can be at-
tributed falls, which makes it the most com-
mon admitting diagnosis to Rhode Island
Hospital’s Trauma Center.

Falls in the elderly generally occur be-
cause of the physiologic changes associated
with aging.  Declining visual acuity, prop-
rioception, vestibular function, coupled
with hearing and memory loss all effect pro-
cesses controlling balance, maintaining sta-
bility and navigating their environment.
Systemic disorders frequently contribute to
instability and falling as well.  Falling, in fact,
may be the manifestation of an acute or

chronic occult illness, which should prompt
the physician to search for medical causes.
Syncope, postural hypotension, venous
pooling in the lower extremities, and meta-
bolic derangements like anemia or hypogly-
cemia are common reasons for falls. Medi-
cations may affect the central nervous sys-
tem, fluid balance, or the cardiovascular
system.  The number of medications a pa-
tient takes along with recent changes in
dose should be reviewed.  Recently added
medications should also be reviewed follow-
ing a patient fall, not only for side effects
associated with factors contributing to falls
but for drug-drug interactions due to the
new medication or dosing changes. This be-
comes even more problematic as the patient
ages since poly-pharmacy worsens with age.
Finally, extrinsic factors like slippery floors,
loose carpets and rugs, narrow or cluttered
stairs, poorly fitting shoes, and poor light-
ing can contribute to mechanical falls.
Thus, optimizing safety at home can reduce
falls, hospitalizations and ultimately death.

Motor vehicle crashes are responsible
for approximately 20% of the elderly trauma
patient admissions to our center.  In 1990,
13% of the total number of drivers were
older than age 65.5   Despite the tendency
to drive shorter distances, drivers over age
75 have the highest rate of fatal crashes of
any age group.6   After age 80, the fatality
rate increases from 1.2 to 4 per 100 crashes.7

The high crash and death rates in the
elderly can also be attributed the physi-
ologic changes of aging.  Subtle changes in
memory and judgment impair the ability
to recognize and negotiate potentially haz-
ardous road situations.  Cognitive, muscu-
loskeletal, hearing, and visual impairments
reduce reaction time and affect the elderly
driver’s ability to control a vehicle.  Finally,
the elderly have the highest population-
based fatality rate for pedestrians struck by
a vehicle.8   Once again, decreased hear-
ing, loss of visual acuity and peripheral vi-
sion, along with reduced reaction time make
crossing a busy street a potentially hazard-
ous, even life-threatening event.

In summary, increases in the elderly
population are leading to a larger number
of elderly trauma patients.  While these pa-
tients are subject to the same types of trauma
as their younger counterparts, they differ in

that falls constitute their leading mechanism
of injury.  Early identification of injuries, vigi-
lance against being lulled by normal vital
signs and a less than dramatic physiologic
response to injury is necessary if errors in judg-
ment are to be avoided.  Clinicians should
be very cautious when adding new medica-
tions to the patient’s drug regimen and par-
ticular attention should be paid to drug in-
teractions, waning metabolic function and
decreasing physiological function. Finally,
trauma prevention programs should be sup-
ported that target “fall proofing” homes and
identification of at-risk elderly drivers.
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Both rising life-expectancy and dementia prevalence increase
the likelihood of agitation and the accompanying behavioral
and psychological symptoms of dementia (BPSD). Unfortu-
nately, such behaviors result in an everyday struggle for many
victims and their caregivers. Agitation has been defined as any
verbal, vocal, or motor activity which is not judged by an out-
side observer to result directly from the needs or confusion of
the agitated individual.1  In other words, the cause of the be-
havior is not readily apparent.

Many clinicians manage problem behaviors by trial and
error.  But a systematic approach with consistent behavior docu-
mentation and sequence to a series of approaches can help es-
tablish which factors contribute to the agitation, and how the
behaviors respond to each intervention.  In general, we recom-
mend a consistent approach to assessment, followed by non-
pharmacologic and pharmacologic interventions, and a moni-
toring strategy.

ASSESSMENT
Because of the complex nature of agitation and BPSD,

patients should be thoroughly assessed at the onset of a new
behavior.  Divide the behaviors into physically aggressive, physi-
cally nonaggressive, verbally aggressive, verbally nonaggressive,
or a combination of types.1

The documentation should include both the type of agi-
tation and other characteristics. For example, document the
specific behavior (etc., hitting, spitting, crying, etc), the fre-
quency and timing of the behaviors, changes in routine or en-
vironment, onset and predominant pattern, as well as the con-

sequences of the behaviors. The day-to-day caregivers will likely
have valuable insights.

Exclude delirium as the cause for the behavior; seniors
with multiple medical problems are at high risk for delirium.
Especially consider dehydration, infection, severe constipation,
medication side effects, head trauma, and pain.

NON-MEDICATION TREATMENT
Caregivers and health care providers should always attempt

non-medication interventions, a potentially very effective strat-
egy often arising from simple ideas. Use the behavior assess-
ment to come up with several strategies. (Table 1).

A pleasant and consistent demeanor provides an impor-
tant basic daily approach to caregiver and patient interaction.
Even body language—absent inflammatory words—of a frus-
trated or irritated caregiver can inadvertently anger a patient.
Arguing with or correcting a patient with dementia usually
does not support other strategies that improve challenging be-
haviors. Educating caregivers can reduce their feelings of bur-
den and depression, and improve quality of life for caregiver
and patient.2

DETERMINE IF MEDICATIONS ARE APPROPRIATE
Avoid adding medications to manage behaviors if the tar-

get symptoms do not cause harm or are tolerable. However,
when the best attempts at non-medication management fail, a
pharmacologic approach may be warranted. No medications
are FDA-approved for treating behavioral symptoms associ-
ated with dementia.

Steps To Managing Difficult Behavior In People With Dementia
Lisa F. Han, MPH, H. Edward Davidson, PharmD, MPH, Stefan Gravenstein, MD, MPH, FACP
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Table 1. Possible non-medication interventions for difficult behaviors

Behavior Possible reason for Possible nonmedication approach
behavior

Resisting help with Task is too difficult or Break task into small steps, limiting choices to 1 or 2. Demonstrate
bathing, grooming, or overwhelming the step; caregiver could reassure, distract with music or conversation
dressing

Incontinence Difficulty undressing Simplify clothing such as elastic waste bands

Forgets or can’t express Schedule toileting
the need

Wandering Restlessness, boredom Provide personally meaningful activity consistent with patient’s
abilities (e.g., folding clothes, craft items, puzzles, cooking),
provide opportunity for exercise (schedule routine walks)

Inappropriate sexual Need for attention, affection Increase or meet basic need for touch and warmth, model
behavior appropriate touch; offer soothing object (stuffed animals); pet

therapy; react calmly and firmly but do not confront
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Several classes of medications comprise the largest body of
evidence in the treatment of BPSD: antipsychotics, antidepres-
sants, anxiolytics, and mood stabilizing agents.

ANTIPSYCHOTICS
Both typical and atypical antipsychotics have been systemati-

cally studied for treatment of BPSD. They have been tested for
psychotic behaviors, or when a behavior is dangerous to the pa-
tient or others, or interferes with the patient’s ability to receive
care. Efficacy with antipsychotics is modest in rare trials and non-
existent in most.  Both atypical and typical antipsychotics carry the
FDA black box warning about the increased risk of death3, 4.

The FDA also requires a warning for atypical antipsychotics
disclosing the potential risk for obesity, diabetes, and dyslipidemia
associated with their use, although this is not truly a class effect
and applies primarily to olanzapine and clozapine. The American
Diabetes Association, the American Psychiatric Association (APA),
and others published a consensus statement in 2005 recommend-
ing selected monitoring for those receiving atypical agents. Factors
to monitor include weight, waist circumference, blood pressure,
and glucose. All antipsychotics excepting quetiapine and clozapine
also carry the risk of movement disorders. In the elderly these are
predominantly parkinsonism and to a lesser extent akathisa. In-
creased parkinsonism leads to increased risk of falls and wheel-
chair restriction so routine assessment particularly focused on gait
must be performed. Although there is a risk of tardive syndromes,
these are of much lesser concern.

ANTIDEPRESSANTS
Some evidence supports the benefit of antidepressants for

BPSD. A selective serotonin or serotonin-norepinephrine
reuptake inhibitor (SSRI or SSNRI) is a reasonable choice for
demented individuals with behavioral and depressive symp-
toms. SSRIs may also help with anxiety symptoms. Owing to
the adverse effect on cognitive function, tricyclic antidepres-
sants are not recommended.

ANXIOLYTICS
Anxiolytics have little supporting evidence for their use

for BPSD. Safety is a major concern, pri-
marily with benzodiazepines. Major side
effects include psychomotor impairment,
disinhibition, drowsiness (contributing to
falls), impaired cognitive function, and
physical and psychological dependence.
Discontinuing these agents may take
weeks to months due to withdrawal phe-
nomena. Anxiolytic use should be short-
term and low dose, and patients should
be monitored carefully for side effects.

MOOD STABILIZERS
A broad range of medications with

mood stabilizing properties has been
studied for BPSD. The most evidence is
with carbamazepine and divalproex. Ef-
ficacy is modest, at best, and side effects
are a concern.  In their most recent prac-

tice guideline of the treatment of dementia, the APA states the
evidence to recommend their use is insufficient.5

The evidence for the use of other medications in the treat-
ment of BPSD is sparse or inconclusive. Cholinesterase inhibi-
tors may reduce behavioral symptoms in individuals with de-
mentia, although findings have been inconsistent across trials.

For all medications, start with low doses and titrate to the
lowest effective tolerated dose. Regardless of medication choice,
patients should be monitored carefully for side effects.

MONITORING THERAPY
Once medication is chosen for managing behavior, moni-

toring the response to determine effectiveness and assess for
side effects. Consider the following:

1. Is it the right medication and dose?
2. Has the treatment trial been long enough?
3. Have all underlying medical contributors been ad-

equately evaluated and treated?
4. Have the target behaviors been monitored and

documented appropriately for frequency and in-
tensity to allow an accurate followup assessment?

If the patient fails to respond sufficiently after an adequate
trial, consider changing the approach.  If a medication was
used, decide if it was helpful at all or not and whether it is
worth continuing, keeping in mind that the more psychoac-
tive medications used the greater the chance of adverse effects.
Generally the drug should be stopped and another tried.
Change the dose, the medication, or add a medication for ad-
ditive activity.

Dementia patients rarely need BPSD medications indefi-
nitely. The Center for Medicaid and Medicare Services (CMS)
directs nursing facilities to attempt a gradual dose reduction at
specified intervals. (Table 2)

While not a requirement, this guidance provides a reason-
able approach for ongoing BPSD management in outpatients,
too.

In summary, behaviors associated with dementia challenge

Table 2. When to attempt dose reduction/tapering of
psychoactive medications

Agent/Class Gradual dose reduction interval
(for therapy used to manage behavior,
stabilize mood, or treat a psychiatric disorder)

Sedatives/hypnotics Approximately every 3 months
(includes
benzodiazepines)

Antipsychotics In the first year, twice in two separate quarters with
at least one month between attempts. After the first
year, at least once per year

Psychopharmacologic In the first year, twice in two separate quarters with
medications (depending at least one month between attempts
on indication,
anticonvulsants and After the first year, at least once per year
antidepressants)
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all parties. However, with an open discussion among caregivers
and a systematic method of evaluation and treatment, effective
management can be achieved.

SUGGESTED READING
Mace NL, Rabins PV.  The 36-Hour Day. Johns Hopkins

Press 1999.  Baltimore, MD.
Rabins PV, Lyketsos CG, Steele CD. Eds.  i. New Your: Ox-

ford University Press;2006.
A pocket guide to dementia and associated behavioral symp-

toms: Diagnosis, assessment, and management.  3rd Edi-
tion.  Gravenstein S, Davidson HE, Han LF, eds.  Insight
Therapeutics Publishing, LLC. Norfolk, VA. 2007.

REFERENCES
1. Cohen-Mansfield J, Billig N.  Agitated behaviors in the elderly. I. A conceptual

review.J Am Geriatr Soc 1986;34:711-21.
2. Teri L, McCurry SMet al. Training community consultants to help family

members improve dementia care. Gerontologist 2005;45;802-11.
3. Wang PS, Schneeweiss S, et al. Risk of death in elderly users of conventional vs.

atypical antipsychotic medications. NEJM 2005;353:2335-41.
4. Ray WA, Chung CP, et al.  Atypical antipsychotic drugs and the risk of sudden

cardiac death.  NEJM 2009; 360: 225-35.
5. Rabins PV, Blacker MD, et al and the Work Group on Alzheimer’s Disease and

Other Dementia. Practice Guideline for the treatment of patients with
Alzheimer’s disease and other dementias. DOI: 10.1176/
appi.books.9780890423967.152139   American Psychiatric Association.
http://www.psychiatryonline.com/pracGuide/pracGuideTopic_3.aspx.

Lisa F. Han, MPH, is a partner at Insight Therapeutics,
LLC, Norfolk, VA.

H. Edward Davidson, PharmD, MPH, is Assistant Profes-
sor, Clinical Internal Medicine, Eastern Virginia Medical School,
and a partner at Insight Therapeutics, LLC, Norfolk, VA.

Stefan Gravenstein, MD, MPH, FACP, is Professor of Medi-
cine, The Warren Alpert Medical School of Brown University,
and Clinical Director, Quality Partners of Rhode Island.

Disclosure of Financial Interests
The authors have no financial interests to disclose.

CORRESPONDENCE
Stefan Gravenstein
e-mail:  sgravenstein@riqio.sdps.org

The Fruitful Words of Obstetrics
�

Physician’s Lexicon

Each clinical discipline in medicine
possesses its distinctive history, cultural mi-
lieu and terminology. Obstetrics is no
different with its abundance of words per-
taining to pregnancy and childbirth:
terms such as gravid, gestating, parturi-
ent, fecund and pregnant.

Gravid is derived from the Latin
gravidus meaning heavy (with child). Cog-
nate words, such as gravity, gravitas and
grave emphasize the weightiness while ig-
noring its obstetrical meaning. Isaac New-
ton coined the verb “gravitate,” in the
sense of moving toward something, to
describe his theory of gravity, while gravy
is an Old English word that is ultimately
traced to the Latin, granum [grains].

The Latin word, parere, meaning pro-
ducing or bearing, appears in obstetrical
parous, parity and viviparous [producing
living young; see also words such as vivid
and vivisection.]  Parity, from the Latin,
paritas meaning equal, generates a word
spelled the same as the obstetrical ‘parity’
but with a different meaning of equality
(as in the phrase ‘military parity.’)

Parturient, meaning to be in labor,
about to deliver, descends from the Latin,
parturire, (literally, to wish to bring forth)
and ultimately from paere, to bring forth.
Cognate words include post-partum,
parity, multiparous, oviparous, puer-
peral, parent and even repertory (re-
parare).

Labor, meaning to toil, to experience
hardship, to work, is derived from the
Latin, labare, meaning to totter, to slip
out. Derivative words include laboratory,
belabor, elaborate and collaboration.

Obstetrician, is from the Latin,
obstetricus, literally meaning, ‘she who
stands before’, from the Latin prefix, ob-
[before] and stare [to stand]. That is, a
midwife.

Midwife in an Old German term lit-
erally meaning ‘with woman’; the mid-
prefix is equivalent to the German, mit,
meaning with.

Fecundity is from the Latin, fecundus,
meaning fruitful, fertile ; literally, “that
which is produced.” And fertile derives
from the Latin, fertilis and ultimately from
ferre, to carry to bear, to produce.

– STANLEY M. ARONSON, MD
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Deaths of motorcyclists due to traffic crashes increased in the
United States in each of the ten years 1998-2007. The annual
number of deaths more than doubled, from 2,116 in 1997 to
5,154 in 2007.1 This period of increased motorcycle mortality
followed a period from 1980 to 1997 during which such deaths
had declined steadily.

Overall, the number of motor vehicle traffic fatalities has
held steady at just over 40,000 deaths per year nationally, since
1990.2 Because the number of motor vehicle traffic deaths var-
ied little in these years, motorcyclists’ deaths increased steadily
and dramatically as a proportion of the total traffic deaths; from
5% in 1997 to 12.6% in 2007. The age-adjusted population
rate of mortality for motorcyclists as a part of motor-vehicle traf-
fic mortality increased 62% in the 5 years from 1999 to 2004. 3

METHOD
Mortality

 Traffic death counts are drawn from the Fatality Analysis
Reporting System (FARS), a program of the National High-
way Traffic Safety Administration (NHTSA) which lists mo-
tor vehicle traffic fatalities in the United States according to a
strict case definition, with much detail about crashes, vehicles,
and persons. The Rhode Island Department of Transportation
collects data for FARS from police, medical examiner, and hos-
pital records. FARS produces standard reports and data are
available to all for analysis.

Rhode Island motorcycle mortality was obtained from
FARS reports. The small number of motorcycle deaths reported
annually in Rhode Island makes analysis difficult. An alternate
approach to assess injuries is to use morbidity data. Hospital
discharge data provide a case series with sufficient events for
analysis during the same time period as the national findings.
Hospital admission serves as a lower limit for the severity of the
injury required to be included as a case.

Morbidity
The eleven acute care hospitals sub-

mit person-level records for each dis-
charge in accordance with regulations
developed under licensure statutes. Dis-
charge records include dates, charges,
demographics, and clinical variables with
up to twenty-five diagnostic codes, based
on the International Classification of
Diseases, Ninth revision, clinical modi-
fication (ICD-9-CM).4,5

Identified cases include an external
cause of injury code (Ecode) that indi-
cates the cause of injury as motor vehicle
traffic (ICD-9-cm E810 –E819) with a
fifth character of 2, indicating that the

person was a motorcycle operator or  3, indicating a motorcycle
passenger. Only those cases with a date of admission in the stated
years are included in the analysis. Hospitalizations are reported at
the time of discharge but cases are chosen for this analysis by the
date of admission, placing the event in the correct year.
Misclassification due to omission of Ecode, using a less specific
Ecode, or miscoding is a threat to completeness.

RESULTS
Mortality

In the ten-year period 1998-2007, 108 motorcyclists in
Rhode Island died in traffic crashes, just under eleven per year.
Mortality rates for motor vehicle traffic crashes in Rhode Is-
land are lower than those found in the United States as a whole,
but the annual number of deaths showed an increasing trend
similar to that seen nationally.

Morbidity
During 1997-2007, 1,263 motorcyclists were identified

among those who were admitted to Rhode Island hospitals, over
one hundred per year. Hospital admissions for motorcycle injuries
have more than doubled from 71 in 1997 to 169 in 2007. Mo-
torcycle injuries as a percentage of all admissions due to motor
vehicle traffic injuries also followed an upward trend (Figure 1)
against a background of traffic injury admissions that varied about
a mean of 929 admissions per year, ranging from 843 to 984.

Males (89.7%) predominated among those admitted for
motorcycle crash injuries, as did Whites (88.7%). Other race
categories and persons of Hispanic origin are under-repre-
sented. Males are a slightly larger majority (93.7%) when at-
tention is limited to operators. Operators of motorcycles make
up the overwhelming majority of the motorcyclists admitted
(92.4%). An annual average of fewer than seven motorcycle

Motorcycle Injuries In Rhode Island
Edward F. Donnelly, RN, MPH

RHODE ISLAND DEPARTMENT OF HEALTH  •  DAVID GIFFORD, MD, MPH, DIRECTOR OF HEALTH EDITED BY SAMARA VINER-BROWN, MS

Figure 1.  Motorcyclists as a percentage of motor vehicle traffic injury admissions, by year,
Rhode Island 1998-2007
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passengers were admitted. Passengers in the in-patient records
are more likely to be female (76.4%).

Motorcycle injury hospitalizations peak in the age group
35-44 years for males and females. (Figure 2)  Over half of
admitted males (53.4%) are between the ages of 25 and 44,
inclusive.  In Rhode Island the mean age of motorcyclists ad-
mitted with crash injuries increased from 34.2 years to 38.7
years during 1997-2007. An aspect of this age increase was an
increase in the proportion of admissions who were 45 years of
age or older, from 19.5% in 1998 to 32.1% in 2007.

DISCUSSION
The increase in motorcycle traf-

fic deaths that has occurred nationally
is also seen in Rhode Island despite a
small population and limited motor-
cycle season. The increase occurred
while the number of deaths in occu-
pants of passenger cars and light trucks
steadily declined. This mortality is the
most severe outcome of serious inju-
ries, a larger number of which result
in hospital admissions. Motorcycle in-
jury admissions were highest among
adult males 25-44 years of age, a dif-
ferent distribution than that found
generally in motor vehicle crashes,
where numbers peak among 15-24
year olds and decrease sharply in sub-

sequent age groups.
Explanations for the increasing numbers of injuries in-

clude: 1) the aging of motorcyclists may make them more vul-
nerable to serious injury and death. In addition, those aging
motorcyclists may be driving bigger bikes than the ones they
learned on; 2) more are on the road, and the estimates of miles
traveled have increased. This constitutes an increase in expo-
sure; 3) motorcycle operators over age twenty-one are not re-
quired to wear helmets in Rhode Island after the first year of
licensure; many do not.

Ironically, other vehicle travel had also increased through
2007, but  with an accompanying decrease in mortality and
hospital admissions for occupants of those vehicles.

Public health prevention efforts include support for edu-
cational and legislative efforts to increase helmet use. Primary
care providers have opportunities to identify motorcyclists
among their patients and to encourage safe riding.
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An Incidental Finding On Plain Film Prompting
the Diagnosis of Castleman’s Disease

Jennifer Yates, MD, and Harry Iannotti, MD

Images In Medicine

A 49 year old otherwise healthy woman presented to her chi-
ropractor with chronic back pain. As part of her evaluation,
she underwent a plain film showing the findings below. Sub-
sequent evaluation included CT of the abdomen showing a
calcified soft tissue mass. A biopsy revealed small fragments
of lymphoid tissue with mildly increased vascularity and in-
creased plasma cells. She underwent exploratory laparotomy
and excision of the mass, with the final pathological diagnosis
of Castleman’s disease (CD).

First described in the 1950s, CD can be described histo-
logically as plasma cell variant and hyaline vascular variant. The
hyaline vascular subtype is composed of multiple germinal cen-
ters with few plasma cells, while the plasma cell variant consists
of continuous sheets of plasma cells. The degree of calcifica-
tion within these lesions vary, but can be quite dramatic as seen
in this patient. The differential diagnosis includes pheochro-
mocytoma, lymphoma, sarcoma, and other vascular tumors.

Castleman’s disease can be multicentric or unicentric.
Multicentric disease usually portends a worse prognosis with
systemic symptoms and a chronic clinical course.  Surgical
debulking for multicentric disease is often unsuccessful. Unicen-
tric disease occurs in a younger population and is often surgi-
cally resectable; long-term outcomes are favorable. Medical

adjuvant treatments vary, ranging from chemotherapeutic
agents to radiation. High dose steroids have also been used with
variable success. Mortality of combined medical and surgical
modalities in multicentric disease is high.

In conclusion, a plain film showing a calcified retroperito-
neal mass led to the diagnosis of CD, with excellent early surgi-
cal and clinical outcomes.
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Acute Herpetic Infections Resulting In Acute Urinary
Retention In Young Women

Sammy Elsamra, MD, and Joseph F. Renzulli II, MD

The Creative Clinican

Acute urinary retention is a common urologic problem.
The vast majority of patients are men with benign prostatic
hyperplasia (BPH); the evaluation and treatment algorithms
for BPH are well described.1  In women, the evaluation and
treatment of urinary retention are more elusive.  A recent re-
view article outlined a myriad of potential etiologies for acute
urinary retention in women including: multiple sclerosis, spina
bifida occulta, tethered cord, viral sacromyeloradiculitis, lum-
bar disc protrusion, cauda equine syndrome, primary bladder
neck obstruction, pseduomyotonia, reflex sympathetic dystro-
phy, and psychogenic urinary retention.2   Many of these eti-
ologies are rare and studies pertaining to these pathologic
mechanisms of urinary retention are limited.  In this article,
we would like to detail anogenital herpes simplex virus (HSV)
and sacral herpes zoster virus (HZV) as potential causes of
acute urinary retention in women.

HSV 1 and 2 and HZV are common yet under diagnosed
infections worldwide.3   In the United States in 2003, there
were approximately 200,000 initial visits to doctors’ offices for
these viruses.1  The transmission of the virus by close contact of
skin or mucous membranes results in the high prevalence of

HSV.  Furthermore, the virus increases the risk of susceptibil-
ity to HIV by 3-fold.  Once transmitted, the herpes virus ini-
tiates cytolytic replication in epithelial cells at the site of entry.
Histologically, this is manifested as intranuclear inclusions and
fused cells that form multinucleated giant cells.  On physical
examination this translates to fluid-filled blisters that contain
cellular debris, inflammatory cells, and progeny virions.4   This
process, often referred to as the primary infection, may often
have a variable constellation of clinical symptoms ranging from
mild to severe.  The symptomology ranges from painful oral or
genital ulcers (98%), tender local lymphadenopathy (80%) to
constitutional symptoms such as fever or headache (67%).
Dysuria was found in the majority of patients with sacral HSV
(63%).  In women experiencing their first episode of primary
genital herpes, 82% had HSV isolated on urethral cultures.5  6

Chickenpox and herpes zoster represent the two clinical
manifestations of varicella zoster virus infection.7   Primary in-
fection with VZV is transmitted through airborne droplets to
the nasopharyngeal lymphoid tissue.  This results in a host of
immunologic changes responsible for the initial infection.  Pref-
erential infection of CD4 T-cells and the subsequent down regu-

Case#1:  A forty three year old woman presented to the emer-
gency room in acute urinary retention.  Several days previously,
she noted reduction in her urinary stream and progressive diffi-
culty voiding.  She had intact sensation of bladder filling but could
not voluntarily void.  She denied fevers, chills, nausea, vomiting,
dysuria, hematuria, urinary incontinence and constipation.  She
had no neurological complaints.  A foley catheter was placed in
the emergency department and a residual of approximately one
liter was evacuated.  Urine culture was sent and a lumbar MRI
performed.  Urine culture did not grow any bacteria, and her MRI
was normal.  She was referred to urology for further evaluation.
The pertinent finding on physical examination was a pink, ve-
sicular rash which was hypersensitive along the right sacral der-
matomes.  She noted that this rash had appeared 6 days prior
to presentation and was causing an abnormal sensation in the
right buttock and right lateral hip.  The rash did not extend across
the midline.  A history of childhood chicken pox was confirmed,
and she was diagnosed with acute urinary retention secondary
to neurogenic bladder.   The clinical diagnosis was sacral her-
pes zoster virus.  She was taught clean intermittent catheteriza-
tion and started on Famciclovir after consultation with both her
neurologist and dermatologist.  The patient performed clean in-
termittent catheterization for approximately three days and then
voided spontaneously.  Repeat post void residual one week later
was 0cc and she had complete resolution of all signs and symp-
toms of herpes zoster.

Case#2:  A thirty one year old woman presented
to the emergency department with twenty four
hours of urinary retention.  Two days previously,
she had developed urinary frequency and difficulty
voiding.  She denied fevers, chills, nausea, vomit-
ing, dysuria, or hematuria.  She did have mild su-
prapubic discomfort.  Sensation to void remained
intact but she was unable to voluntarily void.  A foley
catheter was placed and a volume of 500cc was
drained from her bladder.  Urine analysis was
negative and she denied history of recurrent uri-
nary tract infections (UTIs).  On questioning, she
noted new painful vesicles on the right buttock re-
gion close to the anus.  She also revealed that
she had unprotected anal intercourse with a new
partner approximately ten to twelve days prior to
the appearance of the vesicles.  A diagnosis of
acute herpes simplex virus was made and the
patient was educated on clean intermittent cath-
eterization and started on oral Famciclovir therapy.
Testing for other sexually transmitted diseases
was performed, and she was referred to an infec-
tious disease specialist.  The vesicles resolved
several days after initiation of therapy and she
voided spontaneously after three weeks of clean
intermittent catheterization.
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lation of MHC class I expression have been described as pos-
sible etiologies for the virus’s ability to evade the immune sys-
tem and enhance transport to cutaneous epithelium.  Clinical
manifestations, in an immunocompetent host, include fever,
malaise, and pharyngitis after a 2 to 3 week viral incubation
period.  This is often followed by a generalized vesicular rash
within 24 hours.  The rash persists for approximately four days
after which there is crusting of the vesicles ending the infective
period.  Atypical presentations may be seen in
immunocompromised individuals, including absence or un-
usual distribution of the rash, prolongation of the prodromal
period, or other associated illnesses.8

HZV represents a reactivation of the latent herpes varicella
zoster virus.  After initial infection with VZV the virons exhibit
latency within the dorsal root ganglions.9  The virons possess sev-
eral mechanisms to evade the immune system.10   Clinically, pa-
tients develop a rash of erythematous papules distributed over
one dermatome, which may be preceded by a burning pain over
the same distribution.  These papules coalesce and form bullea.11

A well-known sequela of this disease is post-herpetic neuralgia.
Elliott reported that peripheral motor neuropathy, also known
as segmental motor paresis occurs in 3% of those with herpes
zoster and may reflect either pain or sensory abnormalities in the
affected dermatome.11   Involvement of the sacral dermatomes
can result in acute urinary retention.

The mechanism of acute urinary retention has been de-
bated in the setting of sacral herpetic lesions.  Severe dysuria
associated with HZV infection, coined herpetic cystitis, has been
implicated as a possible source of urinary retention.  Alterna-
tively, in the setting of HSV and HZV infections, the viruses are
harbored in the dorsal root ganglia and sacral nerve roots.  This
results in detrusor areflexia likely induced by a sacral myeloradi-
culitis.12   This theory was originally coined as Elsberg Syndrome.13

Physical examination of a patient with sacral myeloradiculitis of-
ten reveals a saddle anesthesia, poor perineal muscle reflex, de-
creased sphincter tone, lower extremity weakness and/or
parasthesias.  The neurologic manifestations are typically pre-
ceded by the vesicular rash although rarely the reverse is also
observed.  Associated bowel dysfunction may be present in up to
50% of affected patients.2  The majority of patients are not sub-
jected to urodynamic evaluation because most of these patients
will void spontaneously.  However, when a cystometrogram is
performed the usual diagnosis is a hypotonic or areflexic detru-
sor muscle.  The cited bladder dysfunction almost always resolves
spontaneously within 12 weeks of onset.14 , 15

Treatments for herpes viruses have been well established. 
Anti-viral therapy has been shown to decrease the severity and
duration of the initial infection.  Famciclovir or Valacyclovir is
given two or three times daily for seven to ten days for initial
infection.  Both agents can also be used in shorter duration
(three to five days) for recurrent infection upon detection of
the first clinical sign.  Further, there is utility in using either
medication as a daily maintenance therapy to achieve suppres-
sion of future outbreaks.5, 16

The use of clean intermittent catheterization (CIC) is the
mainstay of management of acute urinary retention.  This al-
lows the bladder to be emptied in a timed fashion, to avoid
stretch injury to the detrusor muscle and avoid potential de-

velopment of upper tract damage.  Further, this allows the blad-
der to cycle and allows for initiation of spontaneous voiding
between catheterizations.  If the patient does not begin to void
spontaneously within 12 weeks of presentation or the residual
urinary volumes remain elevated (>250cc), urodynamics should
be performed.   
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Point of View
Quality Health Care and the Professional Nurse –

A Physician’s Perspective
Milton W. Hamolsky, MD

In 1981, I testified to the National Commission on Nursing:
“…doctors, health administrators, heath care planners, and
resource allocators do not fully understand the roles of the pro-
fessional nurse in our health care system…Society has gener-
ally accepted the…physician as the ‘captain of the health care
team.’ It does not similarly accept the fundamental, indepen-
dent and interdependent roles of the nurse in planning and
implementation of health care…The general image of the nurse
remains to too many an undifferentiated subordinate who fol-
lows the doctor’s orders, the caring individual who charts vital
signs…gives the back rub and carries the bedpan. Individual
physicians, of course, know that without the nurse their work
would not be possible. Doctors, administrators, trustees and
health care planners clearly recognize the essential role of the
nurse shortly after they or their family members become hos-
pitalized patients.” I urged “a basic change in our collective
attitudes so that we do acknowledge that the nurse is an inde-
pendent professional and, as such, deserves recognition and
functional definition as a true partner with the doctor in medi-
cal care; and a reordering of our sensitivities, our commitments
and our dedication to establish the professional nurse as a truly
equal partner entitled by a long history of proven performance
to equal appreciation, equal stature, equal professional stand-
ing, equal resources.”

Twenty-eight years later,  let me restate my enthusiasm,
and respect for, the nurse.

As a medical student, I soon suspected that the seasoned
bedside nurse, and the veteran emergency department nurse,
knew as much as (did I dare believe even more than?) I. Dur-
ing my rotation on obstetrics, which involved delivering babies
“on district” (in patients’ homes), I offered silent thanks that
the visiting nurse was always there before we arrived and, while
assuring that everything went properly, graciously permitted
us to feel that we had something to do with the miracle of the
new life. As a sub-intern, I saw a beginning intern—reputed
to be the top in his graduating class—become immobilized
when faced with his first diabetic coma patient. I saw the nurse
quickly sense, and correct, this.

As a resident, I learned that the “Head Nurse” frequently
knew more about what was happening to my patients than I
did. I learned never to go to the patient (except in an emer-
gency) without touching base with the nurse, without first read-
ing the often more informative nurses’ notes. Years later, as a
clinical investigator reviewing patients’ records, I was grateful
for the nurses’  notes which frequently contained important
documentation for my search and—besides—were usually leg-
ible. One of my deep personal regrets is that, like most of my
academic colleagues, I did not list as participating author (ess)
in my publications the nurses who made essential contribu-

tions to the quality of care which made my studies possible.
Today—mirabile dictu—we have the integrated, sequential
progress notes. Again, the nurses’ documentation is often the
most trenchant and informative.

As the Chief Resident, I valued the joint nurse-resident
daily patient rounds. During one of my rare rotations to a com-
munity hospital, outside of the academic teaching orbit, I was
surprised to witness quality care and satisfactory outcomes pro-
vided by “only the nurse and private physician.” As a reluctant
patient, I was gratified by the physician attention I received (a
Chief Resident is considered an important link in the medical
hierarchy) but puzzled at first by the aura of comfort and secu-
rity and personal relief I felt when “my nurses(s)” entered the
room. During that year, I learned more forcefully the power-
ful teaching role of the nurse for interns and medical students.

As I climbed the institutional ladder, I observed repeat-
edly the quiet, selfless contributions of the nurse in guiding
interns, in discovering—and correcting—the erroneous order
before its implementation, in comforting the anxious patient
awed by the barrage of technology, in comforting the distraught
family members, in compassionately sharing with the crying
patient who had just been informed of the dreaded cancer
and the need for frightening surgery, in the equal manage-
ment of the agitated, or depressed, or threatening, or alcoholic,
or unwashed, or senile, or incontinent, or psychotic patients. I
was intrigued by the idea that every young physician might
benefit from a six-week stint as a nurse’s assistant early in the
course of training. I gradually learned that the nurses’ contri-
butions are the essence of “quality health care” in our system.
To those who know my pride in the medical professions, I need
hardly add that such judgment in no way detracts from the
contributions of the good and caring physicians I have known.

As Chief of Medicine at Rhode Island Hospital for 24
years, I received numerous communications from patients and
families. The critical ones virtually never criticized “the nurse(s).”
The grateful writers (the vast majority) invariably praised the
nurse(s), often by name. I shared the frustration of the nursing
supervisors in their daily, and nightly, struggles to provide ad-
equate staffing. I witnessed the exhausting frustration of the
staff nurse who finally leaves the shift knowing she could do
more, should do more for her patient, but cannot, because of
the overwhelming demands. And yet they do—day after day,
night after night. I marveled at the abilities of both the nurse
and the resident to keep abreast of the exploding technologies,
despite the primary demands of the sick patients. My depart-
ment increasingly asked  nurses to assume procedures and roles
which were “always the doctors’ job.” I observed the Joint Prac-
tice Sub-Committee of the Medical Affairs Committee pin-
point key patient care problems, provide realistic solutions and
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spearhead the implementation of improvements such as record-
keeping, DNR policy, drug usage, care of the disturbed pa-
tient, reductions in septicemia from peripheral lines, etc etc.

On a personal level, during the fatal illness of my son, my
family and I were overwhelmed by the nurses’ care and caring,
their implementation of the medical care plan, their comfort
and compassion, their meticulous attention to pain relief, nu-
trition and hydration, management of nausea, personal hygiene
and, above all, the maintenance of dignity. After his first hos-
pitalization, he paid nursing the ultimate tribute (voiced so often
by patients and families) of requesting return to the same unit
when re-hospitalization was necessary.

I shared in the developments of a new medical school, an
improving Department of Medicine and its subspecialties, and
growing programs in ambulatory care, in community outreach,
in quality assurance, utilization reviews, discharge planning, etc.
None of these could have developed to any level of excellence
without the essential participation of the nurse. I am puzzled by
the paradox of the frequent failure to incorporate the nurse, early
and continuingly, in the planning processes. For I witnessed again
and again the contribution of the nurse’s expertise and perspec-

tive in the later evolution of the programs. Lewis Thomas was right:
“the institution is held together, glued together, enabled to func-
tion as an organism, by the nurses and nobody else.” To the glue, I
would add: “The nurses provide the lubricant that keeps the mesh-
ing gears going, day after day, night after night.”

A personal note is in order. My first wife, now deceased,
was a nurse; my daughter is a nurse; my second and current
wife is a nurse; our daughter is a nurse; and our granddaugh-
ter was just accepted to URI’s College of Nursing. I trust that
any judgment of conflicts of interest will be balanced by the
putative virtues of consistency.
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NINETY YEARS AGO, APRIL 1919
Because key Medical Society members staff were serving

in World War I, the Society suspended publication of the Jour-
nal through 1919.

FIFTY YEARS AGO, MAY 1959
The Journal printed the talks of several presenters at the

Scientific Session of the American Heart Association.
Claude S. Beck, MD, Professor of Cardiovascular Surgery,

Western Reserve University, discussed “The Treatment of Coro-
nary Heart Disease.” He concluded: “Anginal pain is most ef-
fectively treated by surgical operation. This operation provides
the only protection against ventricular fibrillation occurring in
hearts that structurally are too good to die.”

David Gelfand, MD, Assistant Professor of Cardiology,
University of Pennsylvania, discussed “Cardiacs Can Work.” Dr.
Gelfand, Director of the Cardiac Classification Unit in Philadel-
phia, discussed those units, comprised of a cardiologist, psychia-
trist, medical social worker, and vocational counselor. From Feb-
ruary 1952 to December 1956, 616 patients were referred to
the Philadelphia unit, 446 by industry. Most (86.2%) were work-
ing full or part-time, or on sick leave from full-time jobs. The
Unit found that 15.8% of patients did not have heart disease.

W. Sterling Edwards, MD, Associate Professor of Surgery,
Medical College of Alabama, discussed “Recent Advances in
Arterial Surgery.”

The Journal printed an abstract from “Puerperal Fever as
a Private Pestilence,” by Oliver Wendell Holmes, MD, Parkman
Professor of Anatomy and Physiology, Harvard University. The
Rhode Island Medical Library owned a copy of the essay. Dr.
Holmes advised: “The disease known as puerperal fever is so
far contagious as to be frequently carried from patient to pa-
tient by physicians and nurses.”

TWENTY-FIVE YEARS AGO, MAY 1984
An Editorial, “The Medicare Assignment Option: The

Debate Intensifies,” criticized the bill, recently introduced in
Congress by House Aging Committee Chairman Edward
Roybal (D-CA), that would bar physicians from charging the
difference between Medicare rates and “usual, customary
charges” and that would require hospitals to deny staff privi-
leges to physicians who refused Medicare assignment. The
Editorial complained that Congress was reneging on a prom-
ise to seniors, to take care of their medical expenses, and to
physicians, to pay customary rates. Rates of assignment ranged
from 82% in Rhode Island to 19% in Wyoming.

Michael J. Follick, PhD, Edward W. Aberger, PhD, David
K. Ahern, PhD, and James R. McCartney, MD, in “The
Chronic Low Back Pain Syndrome: Identification and Man-
agement,” noted that “Appropriate treatment should lead to
better services, improved health status, and reduction in health
care costs.”

Michael Somers (’84, Program in Medicine, Brown) and
Arthur I. Geltzer, MD, in “The Use of Electroretinograms
(ERG) in Diagnosing Retinitis Pigmentosa and Related Visual
Disorders,” declared the test “dependable.” “…[It] gives valu-
able information within the limits of its capability.” The au-
thors had studied the impact of the unit, purchased by the
Rhode Island Hospital Guild for $5,000. Nine men and 14
women, ages from 9 years to 80 years, with positive clinical
symptoms, positive funduscopic findings, positive family his-
tory, and, in 2 cases, prognosis of a vitrectomy, participated.

Richard M. Cowett, MD, and Don B. Singer, MD, in
“Clinicopathological Conference: Multiple Abnormalities in a
Preterm Infant with Growth Retardation,” traced the prob-
lem to Trisomy 18.

Fred Brosco (’84 Program in Medicine, Brown) and Tom J.
Wachtel, MD, contributed “A Case of Amenorrhea and De-
creased Vision.” They concluded: “Apparently unrelated symp-
toms may be manifestations of the same disease process.” The
patient, a 22 year-old obese woman, had pseudotumor cerebri.
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