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Health, as a vast societal enterprise, istoo important to be solely the concern of the providers of services.

william L. kissck, M.D.
Author's Note 1994

twenty-five years have passed since | wrote Five Patients. When | reread the book re-cently, |
was struck by how much in medicine has changed—and aso, by how much has not changed. Eventualy |
decided not to revise the text, but to let it stand as a statement of what medical practice was like in the late
1960s, and how issues in hedlth care were perceived at that time.

By design, the book is highly selective, and some of the most dramatic social changes in med-icine were
not anticipated in its discussions. This book was written before the great government in-terventions of
Medicare and Medicaid; before the ondaught of malpractice litigation, which trans-formed medica
practice; before the rise of group practices and HMOs; and before the entry of large numbers of women
into the profession as physi-cians. At the time this book was written, abortion was illegd; patient rights
were barely discussed; the right to die was only beginning to emerge as an issue for the future; and genetic
testing was 4ill an exotic, experimental procedure.
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At the same time, the description in Five Pa-tients of life in the emergency room seems little different
from the present day; the training of new doctors is largely unchanged; the influence of medical history on
present attitudes remains as im-portant now as it was then; and the struggle to master new technologies,
and to mount new surgi-cal techniques, seems entirely contemporary.

Much of the book focuses on emerging technol-ogies, and it is interesting to see how cutting-edge
technologies in the 1960s have fulfilled, or faled to fulfill, their promises. The use of closed-circuit television
for "remote doctoring” has not found wide application, but some observers think that this is because the
technology is ill emerging, and will reach fruition when a combination of ro-botics and virtua redlity alow
surgery to be per-formed by a surgeon thousands of miles away.

Smilarly, | was fascinated by the idea that the computer might provide a powerful diagnostic toal, but
diagnostic computer systems have found little acceptance in medicine. Doctors don't trust them and patients



don't like them; they would rather give case histories to a paramedic or aide. On the other hand, everyone
accepts automated lab tests, which are quick, accurate, and inexpensive. But overal, the effect of
automation in medicine has been mixed; for example, even the mundane use of computers for hospital
record-keeping has proven unexpectedly problematic, as our society struggles with issues of accuracy and
privacy in the era of electronic data.

What was not foreseen by me, or by anyone else in the late 1960s, was that computers would soon
become amost unimaginably cheap. A computer that cost ten million dollars in 1970 cost only a few
thousand dollars in 1980, and only a few hundred dollars in 1990. Ubiquitous, cheap computer power has
made possible a variety of non-invasive imag-ing procedures—computer assisted tomography, magnetic
resonance imaging, and sonography— which have transformed the daily practice of med-icine, and which
seem, to someone from that era, dmost magical in their results.

As medica technology has proliferated we have gained more sophisticated understanding of its
limitations. Indeed, one trend in medicine has turned away from technology atogether. The long-term
improvement in statistics for heart disease is primarily credited to life-style changes in the pop-ulation. Diet,
exercise, and meditation are now sol-emnly prescribed where once they were laughed at. And the growing
interest in psychoimmu-nology, the interaction of mind and disease, is shared by patients and physicians
alike. (When | wrote Five Patients, the most famous doctor in America was probably Michagl DeBakey,
the Houston cardiac surgeon. Now, he may very well be Degpak Chopra.)

It's dso true that events in the larger world have upset the confident expectations for continuoudy
improved health. Smalpox has been banished for-ever, but the appearance of Legionnaire's Disease, Lyme
Disease, and particularly AIDS reminds us
Xl
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that new illnesses have always arisen throughout human history. During this past quarter century, we have
come to know even more horrific pathogens, such as Eboli virus, which fortunately have not taken hold in
Western societies. But the threat re-mains.

Skyrocketing medical costs were an issue in the late 1960s, as they are today, athough our concern
about expenditures in that era now seems quaint. Back then, the United States spent 6 percent of our GDP
on health care—about 50 hillion dollars an-nually. | predicted that figure would reach more than 100 hillion
by 1975. (In fact, it was 132 bil-lion in that year.)

But no one back in 1969 would have foreseen the present astronomica level of expenditure: more than
800 hillion dollars a year on hedth, more than 14 percent of our GDP, with no end in spending growth in
sight. The reason was that, back then, nearly everyone imagined that the coun-try would have long since
moved to a national health plan, if only to contain costs. Our failure to do so has produced dl sorts of
unhappy conse-quences for our nation, ranging from diminished globad economic competitiveness to new
individud fears in the workplace. Half of dl personal bankruptcies in America now result from health
costs, and the need to maintain insurance coverage has transformed the work decisions of dl Ameri-cans,
greatly diminishing our once-prized personal mohility.

When | wrote Five Patients, aroom at the Mas-
sachusetts General Hospital cost $70 a day. Now it costs more than $700. The hospital's annua oper-ating
budget was then $35 million a year. Now it is $732 million, far exceeding the rate of inflation for that period.

The need to control costs, while ensuring hedlth care for dl Americans, now dominates every dis-cusson
about the future shape of medicinein America. This country must findly adopt some form of nationa health
insurance, as every other industrial country in the world has long since done. It is a complex and a difficult
issue, even without its palitica dimension, which often seems to render it dmost insoluble.

But while the systems of other countries are not without their problems, the fact is that other
indus-tridized nations spend less on hedlth care and get more for their money. At the moment, our national
debate on hedlth care is in the phase of blame and recrimination. We are told that doctors are paid too
much, or that lawyers and litigation cost too much, that pharmaceutical companies charge too much, and so
on. But the truth is that everyone works within the constraints of the present system—and it is the system
itsdlf that must be changed.

One can draw an anaogy to the earlier com-plaints about the cost and quaity of American au-tomobiles,
which at one time were blamed on American workers. But the redlity is that workers on the assembly line



are prisoners of a system de-signed by others. Individua effort cannot signifi-cantly affect the outcome of
the system. Only by
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changing the assembly line itsdf—by changing the way cars are designed and made—can a better
product result. And given a better process, Ameri-can workers have proven that they are as produc-tive
and effident as anyone ese.

Smilaly, American medicine has grown up as an unplanned entrepreneurid system of individud
providers. The current system does many thingswell, but at high cost. A growing proportion of that cost
derives from legidation passed by Amer-ican politicians, who are not accountable for costs they impose.
Indeed, freedom from political ac-countability is one of the worst features of the present American
sysem.

Changing the American system will confront us with far more difficult decisons then how much
doctors or lawyers or drug companies are paid. The red battleground will be over coverage—what
treastments the system will pay for, and under what circumstances. Thisin turn will bring to the fore dl the
ethicd issues created by modern medicine in this century. Here especidly we will need the expertise of
physcians. It is unfortunate that the most recent tendency among politicians has been to exclude
physcians and other health-care work-ers from planning the new system. One can only imagine thisis a
temporary phase, amilar to the temporary phase when Detroit tried to desgn bet-ter cars without the
hdp of workers on the line That didn't succeed for automobiles, and it is untlikey that the current
drategiesin Washington will succeed any better for hedth care. There are Sgns
that the public is disenchanted with paliticians, and as our nationa debate continues, we can at least hope
for asystem that controls costs while pre-serving the innovation, vitdity, and excitement that has dways
characterized American medicine.

mcC
Foreword

there hesreoatly been alat of fod-ish talk about something cdled "the new medi-cine” To the extent
thet it implies a diginction from some form of old medicine, the phrase has no meaning at dl. Medicine
has crossed no water-shed; there has been no triumphant breakthrough, no quantum jump in science or
technology or so-cial gpplication.

Yet there is, within medicine itsdf, a sense that things are different. It is difficult to define, for it is not
the consequence of change, but rather the fact of change itsdf.

Thefirg time | began to look a the Massachu-setts Genera Hospitd in the soring of 1969 | had the
uneasy feding there was too much flux, too much ingability in the system. | fdt alittle like an interviewer
who has come upon his subject at a bad time. Only later did | redlize that there would never be a "good"
time, and that change is a con-stant feature of the hospita environment. The true figurehead of modern
medicine is not Hippocrates but Heraclitus.

M
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To trace a history of change, one must go back about fifty years, to the time when organized re-search
began to produce mgor new scentific and technologica advances. Medicine has been revolu-tionized by
those advances, but they have not stopped. Indeed, the pace of change has increased. Within the past
ten years, socid pressures have been added to those of science and technology, producing a demand for
anew concept of medicd care, a new ethic of responghility for the doctor, and a new dructuring of
inditutions to deliver broader and better care.

As a result, medicine has become not a changed profession but a perpetualy changing one. There is
no longer a sense that one can make a few adjust-ments and then return to a steady state, for the
system will never be stable again. There is nothing permanent except change itsdf.

From this standpoint, the experiences of five patients in a universty teaching hospitd are most
in-teresting. It should be stated at once that there is nothing typicd about ether the patients described
here or the hospitd in which they were treated. Rather, they are presented because ther experi-ences
are indicative of some of the ways medicine is now changing.

These five patients were selected from a larger group of twenty-three, dl admitted during the first
seven months of 1969. In taking to these patients and their families, | identified mysdf as a fourth-year
medicad student writing a book about the hos-pital. Asthey are presented here, each patient's

name and other identifying characteristics have been changed.

| chose these five from the larger group because | thought their experiences were in some way
par-ticularly interesting or relevant. Accordingly, this is a highly sdective and personal book, based on
the idiosyncretic observation of one medicd stu-dent wandering around a large inditution, sticking his
nose into this room or that, taking to some people and watching others and trying to decide what, if
anything, it dl means.

m.C.
lajolla, california november 15, 1969
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FIVE PATIENTS

Now and Then

IN THE EARLY HOURS OF THE MORNING, THE
Massachusetts Generd Hospitd was notified by Harvard Universty that some students, a that time
occupying a universty building in protest of ROTC, might be brought to the hospital for trest-ment of
injuries after their forcible remova from the building. This occurred a 5 am., and dthough some fifty
students were reportedly injured, none were brought to the MGH.

At 545 in the maming, the lag of the emargancy-ward residents got to bed, deeping fully clothed, sprawled
on a cot in one of the tretment rooms. Taped on the door to the room was a piece of pa-per on which
he had written his name and "Wake a 6:30." Across the hdl in another trestment room, two surgica
residents were degping; in athird room, one of the interns.

Even without the Harvard students, it had been a busy night. Shortly before midnight, the EW had
admitted two college students with pelvic fractures from motorcycle accidents, and both had been taken
to surgery; later on, they had aso admitted a
4 FIVE PATIENTS

forty-one-year-old man suffering from a heart at-tack, an eighty-year-old woman with congestive heart
falure, and a thirty-six-year-old acoholic with acute pancreatitis. An ederly man with meta-static
carcinoma and renal failure had died at

3am.

There had aso been the usud number of patients with sore throats, coughs, abrasions, lacerations,
foreign bodies inhded or swallowed, bruises, con-cussions, didocated shoulders, earaches, headaches,
stomachaches, backaches, fractures, sprains, chest pains, and breathing difficulties.

At 6:30, some of the junior residents and interns were up, doing lab studies and checking on the
patients who had been admitted for observation to the overnight ward, adjacent to the emergency ward.
The ONW limited patients to a three-day stay; it was designed for patients who required a period of
observation longer than a few hours, such as those with suspected gastrointestinal bleeding or those with
severe concussions. How-ever, in practice it was also used for patients who were severely ill but
could not get a bed at the time they arrived, because the hospitd was full.

At 7 am., surgical rounds were made in the ONW. Six patients were discussed during half an hour, but
most of the time was given over to a fifty-four-year-old woman with a recurrence of bleeding ulcer. This
was her second day in the hos-pital and her condition was now stable; she had
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received five units of blood the day before. Normally she would not be a surgical candidate, but on two
previous admissions she had shown the same pattern of massive, unexpected bleeding, followed by
stabilization in the hospitd after trans-fusion. The residents were afraid that if this hap-pened again, she
might bleed to death before she got to the hospitd.

The emergency-ward residents attended these rounds, for in the early morning the EW is least busy. A
short distance away, however, the acute psychiatric service was in full swing. The APS a-ways gets a
group of patients in the morning; they are the people who, for one reason or another, have not been able to
deep the previous night.

In one of four interview rooms in the APS, a nineteen-year-old girl, separated from her husband,
chain-smoked as she described her unsuccessful attempts to kill her three-year-old daughter: first by
hanging, then by suffocation with a pillow, and findly by gas asphyxiation. She explained that she wanted to
stop the child from crying; the crying was driving her crazy. She came to the APS, she said, because "I



wanted to talk to somebody. | mean, it's not naturd, is it? It's not natural—a kid that keeps crying that
way."

In another room, a forty-year-old accountant was running down a list of eight reasons why he had to
divorce his wife. He had written out the list so he would be sure to remember everything when he talked to
the doctor.

6
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In a third room, a college student living on Bea-con Hill explained that she was depressed and
troubled by a recurrent sensation that came to her during parties. She sad she would have the
im-pression that she was invishle and that she was watching the party from across the room, from a
different viewpoint. She had attempted suicide two days before by swalowing a bottle of aspirin
tab-lets, but she had vomited them up.

In the fourth room, a husky fifty-one-year-old congtruction worker discussed his fear that he was
gaing to die suddenly. He knew the fear was groundless but he could not shake it, and his work was
auffering, snce he was afrad to exert himsdf and lift heavy objects. He was dso bothered by
deeplessness, irritability, and bad headaches. On questioning it developed that his father had died of a
stroke dmogt exactly Sx years before; the patient remembered his father as "a cold fish that | never
liked."

In the lobby of the APS were three other people wating to talk to the psychiatrists. One woman was
arying Softly; another stared vacantly out the window. A middle-aged man in a tuxedo and ruf-fled shirt
amiled reassuringly at everyone esein the room.

At 8:30 in the morning, a sixty-year-old widow arrived in the EW and asked to have a doctor
re-move her hangnal. The adminigtrators at the front desk shrugged and told her it would cost her

four-
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teen dollars. She ingged it was aufficdently impor-tant to warrant the expense. But the triage officer flaly
refused to do it and told her to cut it hersdlf. Unsatisfied, she wandered around for another fif-teen
minutes until she findly cornered a resident. She linked her arm in his and demanded that, snce he was
such a nice young doctor, he please cut her hangnal. He did; she was hilled.

Twaty minueslaer, athirty-five:year-dd house-wife was brought in by the police after she had collapsed in
a subway dation and suffered an epi-leptic fit. Soon theredfter, a desperately ill ederly man with
disssminated colonic cancer was trans-ferred in from a nurang home. He had a cardiac arrest in the
emergency ward and died shortly be-fore noon.

An eghteen-month-old infant with a skin rash was brought in by his mother a noon. The mother
wanted to know if it was German meedes, she was pregnant and had never contracted the disease. A
diagnoss of German meades was made, but the mother, in her Sxth month of pregnancy, was reas-sured
that there was no danger to her.

At gpproximatdly the same time, an eighteen-year-old secretary arrived, accompanied by the head of
personnd a the office where she worked. The girl had reportedly collapsed after lunch. At the time of
her arriva she was conscious, but unwilling or ungble to speak. She was placed under observation in a
room where she lay curled up in bed, burrowing her head benegath the sheets. Med-icdly, she appeared
sound, and a psychiatrist was
8
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caled. He diagnosed an acute psychotic break. By then, her family and some felow workers had
ar-rived. All regarded the episode as shocking in its suddenness and repeated the observation that she had
never acted unusudly in the past. The psychi-atrist came away shaking his head.

By 1 p.m., a man with a deep laceration of his index finger had arrived; aso a woman with a sore
throat; another man with a disocated finger (a taxi door had dammed on his hand); and an eight-year-old



boy brought in by his mother. The child had falen from his bicycle that morning and struck his head. The
mother didn't know whether he had been unconscious or not, but she thought he was acting oddly, and
noted that he had refused to eat

lunch.

No patients more serioudy ill arrived, and the atmosphere in the emergency ward during the af-ternoon
was relaxed. The residents took the chance to take it easy, drink coffee in the doctors room, and catch up
on reports in the charts they had to write.

At 3:40, the atmosphere abruptly changed. The hospital's station at Logan Airport called to report that
there had been an accident: a dozen construc-tion workers had been injured and were on their way in
police cars and ambulances. At least two of the injured were going to Boston City Hospita; as many as
ten might come to the MGH. The extent of injuries was not known, but some might be very severe.

The emergency-ward administrator put out a di-
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saster cal, notifying the chiefs of dl departments of the impending emergency and its nature. The chiefs in
turn arranged for mohilization of dl available hospital personnd from other wards. In a matter of minutes,
interns, residents, and senior men began to appear in the EW. The nurses and staff were aready clearing
patients out of the treat-ment rooms, the corridors were cleared and supply carts checked. Privately,
everyone agreed that it was fortunate the day had been a dow one, for there was practically no back-up.
Emergency-ward personngl are always con-cerned about back-up. The emergency ward is geared to
treat a new patient every eight minutes, around the clock; the staff is prepared to admit to the hospital one
out of every five of these emer-gency patients, or a new admission every forty minutes. This is a furious
pace, but it is standard procedure for the hospital. And athough patient flow through the EW is generaly
smooth, there is amost always a back-up. At any time—and this day was an exception—the emergency
ward may have three to ten people in the lobby waiting to be seen; another six to ten in the various
trestment rooms; another four or five in the back room wait-ing for X rays, orthopedic examinations, or
sutures of minor lacerations. This is the back-up, and the residents keep an eye on it; when it begins to
swdll, everyone worries, because there isno way to predict when there will be a six-car automobile crash,
or afire, or some other disaster that will strain the hospital's facilities for emergency care.
10
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Itisalittle like trying to direct traffic without ever knowing when rush hour will occur.

The firg patient from Logan Airport to arive wes Thames Sajo, a twaty-sevenyea-dd beerded
congruction worker. He arrived in a state police ambulance and was whedled in wrapped in a gray wool
blanket. He was shivering and had severe fa-cid lacerations.

"Therés a worse one coming,” one of the troop-ers said. Moments later, John Conamente arrived,
groaning. As his stretcher came through the door, one of the residents asked him what hurt. He sad it
was his shoulder and his leg. Conamente was followed by Albert Sorono, dso on a dtretcher,
complaning of severe painin his chest and diffi-culty in breething.

By now the waiting room was filled with troop-ers and policemen. The families of the injured men had
not yet begun to arrive. Hospitd personnel who had not been informed of the accident but had noticed
the cluster of policemen stopped to in-quire what was hagppening. At this time, no one redly knew the
nature of the accident and there was widespread confuson about it; most people thought a plane had
crashed a Logan. An inquisitive crowd began to gather in the lobby. The EW adminigtrators were busy
trying to get identifying information on the patients and aso atempting to keep the passageways from
becoming clogged. "We got seven more coming,” one of them said over and over.

A few minutes later, another ambulance pulled

up and Raph Orlando, a fifty-five-year-old father of four, was taken off. He had suffered a cardiac
arrest on the way to the hospitd and closed cardiac massage was being given by a nurse, the firg
per-son who happened to reach him as he was taken from the ambulance. Orlando was wheded in a a



dead run; the massage was taken over by a res-dent. The patient was taken to OR 1, where full
re-suscitative procedures were begun.

The routine of cardiac resuscitation is now so standard that few people redize how recent it is. The
basic principle of closed cardiac massage was firg properly described in modern times in 1960. (It had
been described in the nineteenth century but was not commonly practiced.) Prior to that time, a cardiac
arrest was dmogt certanly faid. The only treatment was thought to be open mas-sage, in which the
surgeon incised the chest and sgueezed the heart directly with his fingers. Al-though frequently
successful, open massage rardy produced long-term benfit; one study in 1951 in-dicated that of
patients who underwent open mas-sage, only 1 per cent survived to be discharged from the hospitd.
Thet figure dill stands; open massage is now a last-ditch effort only.

Closed cardiac massage depends upon the ana-tomica fact that the heart is tightly packed in the chest
between breastbone and backbone. Rhythmic pressure upon the breastbone will squeeze the heart
enough to produce a pulse. Direct open mas-sage is therefore not necessary, and the hazards of this

urgery are avoided.
12

FIVE PATIENTS

The purpose of cardiac massage is to maintain blood circulation which, in conjunction with artifi-cial
respiration, provides blood oxygenation for the brain. The brain is the organ most sensitive to lack of
oxygen; under most circumstances brain dam-age will begin after three minutes of circulatory ar-rest. In
contragt, the heart itself is much more durable and can resume beating after ten or more minutes. But by
this time, unless resuscitation has already been begun, the brain will be irreversibly
damaged.

In some stuations, mere compression of the heart is enough to start it beating again, but the massage is
generaly accompanied by a variety of other maneuvers to correct metabolic changes from the arrest.
This includes the injection of Adrenalin, cacium, and sodium bicarbonate. The experience of the last
decade, utilizing these techniques, has demonstrated that cardiac arrest is reversible to an astonishing
extent.

The procedure for Ralph Orlando was the stan-dard one: closed massage and artificial ventilation, with
simultaneous injection of substances to cor-rect metabolic imbalance. This procedure failed to induce
spontaneous contractions of the heart mus-cle. Electrical defibrillation was then begun.

No one had any idea how long it had been since Orlando had suffered his arrest; presumably who-ever
had ridden with him in the ambulance knew, but that person could not be found.

Initid electroshock therapy failed. Using along needle, Adrenalin and calcium were now injected
Ralph Orlando 10

directly into the right heart ventricle, and further shocks were administered. It was now twelve min-utes
since his arrival.
While this was going on, the rest of the EW staff was organizing itself around the other pa-
tients. One resident was assigned to oversee the care of each injured man. In the operating room across
from Orlando, John Conamente was also surrounded by people. He was smultaneously be-ing
examined by the orthopedic surgeons, having intravenous lines inserted in both arms, having blood
samples drawn, being catheterized, and be-ing questioned by the resident, who stood at his head
and shouted in order to be heard over the noise of the people working around him. The res-ident
conducted atypically stripped-down history and systems review, which under normal condi-tions might take
ten or twenty minutes.
The resident asked, "What happened? Did it fal on you?' (At this time, most people ill did not know
the nature of the accident, except that some-thing had fallen on a group of construction work-ers.)

"Y eah," John Conamente said.

"Where did it hit you?'

"My leg."

"Where else? Did it hit your shoulders?"

"Yeah."

"Did it hit your head?"



"No."
"Were you unconscious?'
"No."

14
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"Doesyour left arm hurt?' "Yes."

"Y our other arm?' "No."

"Your right leg hurt?' "Yes."

"Y ou have pain anywhere else?' "No."

"Your chest hurt?' "No."

"Breathe okay?' "Yes."

"Painin your belly?' "No."

"Pain in your back?' "No."

"Y ou ever been in the hospital before?' "No."

"Y ou ever had an operation before?' "No."

"Any heart trouble?' "No."

"Any trouble with your kidneys?' "No."

"You dlergic to anything?' "No."

"Canyou seemeall right?' "Yes."

Theresident held up his hand, fingers spread wide. "How many fingers?' "Five. I'm thirsty. Can | have a
drink?"' "Y es, but not now."

By now the orthopedists had concluded their ex-amination. Conamente had fractures of his left arm and
right leg.

Out in the halway, another group was working on Thomas Savio, who complained of difficulty in
breathing, painin his chest, and pain in his lower abdomen. He had a large bruise over his right hip. There
was a posshility of pelvic and rib fractures. A laceration on his forehead, while bleeding pro-fusdly, was
superficial. He was wheeled off for X rays.

Meanwhile, in OR 1, attempts at resuscitation were discontinued on Raph Orlando. Half an hour had
passed since his arrival in the hospital. The re-suscitation team filed out to help with the other pa-tients,
and the door to the room was closed, leaving behind two nurses to remaove the intrave-nous lines and
catheters and drape the body in a sheet.

Out in the lobby, John Lamonte, one of the workers, sat in a wheelchair and described what had
happened. He was the least injured of dl the men, though he had fallen from a height of thirty-five feet.
"We were on a scaffolding,” he said, "building an airplane hangar. There were three scaffoldings, al about
thirty-five or forty feet up. One of them blew down in the wind. It came down rea dow, like a dream.
There were about twelve people on it, and some underneath.” As he spoke, he gathered a crowd of
listeners.

Across the room, one of the administrators was telephoning the City Hospital for a woman, to in-
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quire about her brother-in-law. He had been taken there and not to the General. The woman hit her
fingernails and watched the expression of the man telephoning. Findly he hung up and said, "He's fine. Just
some lacerations on his hands and face. He's fine"

"Thank God," the woman said.

"If you want to get over there, there are cabs in front."

The woman shook her head. "My husband's here," she said, pointing down to the treatment rooms.

Ralph Orlando was then wheeled out on a stretcher. A woman who had just arrived in the EW for



treatment of a rash on her elbows stared at the body. "Is he dead?" she asked. "Is he dead?’

Someone said yes, he was dead.

"Why do they cover up the face that way?' she asked, staring.

In another corner of the room, a woman who had been stting stolidly with a young child got up and took
her child out of the lobby while the body was wheeled out.

The emergency ward then received word that there would be no more people coming, that it would get
no more than the six it already had. By now equilibrium was returning to the ward. People were no longer
running and there was a sense that things were in control. The state troopers had for the most part gone,
but the relatives were dill ar-riving.

Mrs. Orlando, a stout woman accompanied by two teen-age children, was one of the many who
immediately tried to leave the lobby and get back to the treatment rooms. All relatives were being
prevented from doing this, because the area around the patients was aready badly crowded with hos-pital
personnel. Mrs. Orlando was insistent, how-ever, and the more resistance she met, the more insistent she
became. The EW administrators tried to coax her out of the lobby and into a more pri-vate waiting room.
She demanded to see her hus-band immediately. She was then told that he was dead.

She seemed to shrink, her body curling down on itself, and then she screamed. Her daughter began to
sob; her son tearfully swung at members of the staff, his arms arcing blindly. After a moment of this, he
began to pound and kick the wall and then, following the example of his sister, he tried to comfort his
mother. Mrs. Orlando was crying, "No, no, | won't let you say that." She alowed herself to be led into
another room. There was a short silence, and then she cried loudly. Her sobs were heard in the lobby for
the next hour.

An MIT undergraduate, working in the emer-gency ward on a computer study project, watched it al. "
don't know how anybody can stand to work here," he said.

Dr. Martin Nathan, a surgical resident who had also seen it, said to him, "There are good ways to find
out, and there are bad ways to find out. That was a bad way."
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"Are there any good ways?' the student asked.

"Yes," theresident said. "There are."

A few minutes later, a nurse went into the pri-vate room with sedation for Mrs. Orlando and her family.
Soon thereafter, the emergency ward re-ceived confirmation that the remaining casualties had been treated
at other hospitals. The fivein the emergency ward were being cared for; three would go to surgery in the
next hour. The extra personnel began to leave, in twos and threes, and things dowly returned to normal.
One hour and ten min-utes had passed since the first patient arrived.

At 6 p.m., aforty-six-year-old insurance sales-man arrived after vomiting up blood; twenty minutes after
that, a man came in with his sixty-one-year-old mother, who had suddenly lost her ability to speak and
seemed to have trouble keep-ing her balance; then came a nineteen-year-old graduate student who had
broken a glass while washing dishes and cut her ankle. At 7 p.m. a thirteen-year-old boy arrived who had
been side-swiped by a car and had suffered a scalp lacera-tion. At seven thirty, a child who had fallen out
of bed and cut his forehead; at eight, a fifty-year-old man suffering from a heart attack; moments later, an
unresponsive twenty-year-old girl who had swalowed a bottle of deeping pills brought in by her
roommates, a two-year-old child who cried and tugged at his ear; a nineteen-year-old boy with
ap-pendicitis; a thirty-six-year-old woman who had driven her car into a telephone pole and was
un-conscious; a fifty-nine-year-old alcoholic who said
he had been beaten by two sailors and had facia lacerations; a man who was thought to be in a di-abetic
coma; a linotype operator who had burned his left hand; an elderly man who had falen and broken his hip;
a forty-eight-year-old man with ab-domina pain and rectal bleeding.

At midnight, a woman arrived complaining of squeezing chest pain; at 2 am., a sixty-two-year-old man
with known cancer arrived with a high fe-ver; at two thirty, a schoolteacher who had had abdominal
surgery two months before was admit-ted with symptoms of small-bowel obstruction.

The last resident got to bed shortly before 5am., lying fully dressed on a stretcher in one of the
treatment rooms. On his door was tacked a sheet of paper which said "Wake me at 6:30."



"However great the kindness and the effi-ciency,” wrote George Orwell, "in every hospital death there
will be some crud, squalid detail, something perhaps too smdl to be told but leaving terribly painful
memories behind, arisng out of the haste, the crowding, the impersondity of a place where every day
people are dying among strang-ers.”

That is a reasonable description of Ralph Orlando's death, and the unfortunate way his fam-ily learned
of it. Y et one cannot imagine those events taking place anywhere in the hospital ex-cept in the emergency
ward. The EW is the place where the haste, the crowding, and the impersonal-ity are seen in their most
exaggerated form. And in
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many ways, the EW is the place where one can see most clearly the work that the hospital performs, in al
its positive and negative aspects; the EW is a kind of microcosm for the hospital as a whole. Its growth in
recent years has been phenomendl. Its patient load has been increasing steadily at a rate of 10 per cent per
year for nearly a decade. It now treats more than 65,000 patients a year. Haf of al hospital admissions
come through the emergency ward, and many aspects of hospitd life are now ar-ranged around that fact:
for example, elective ad-missions in medicine and surgery may have to wait as long as twelve weeks for a
free bed, be-cause emergency cases receive priority. If an eec-tive patient has, for example, surgicaly
treatable cancer, the delay may be difficult for everyone to accept.

Yet the trend is clear. The hospita is oriented to-ward curative treatment of established disease at an
advanced or critica stage. Increasingly, the hos-pita population tends to consist of patients with more and
more acute illnesses, until even cancer must accept a somewhat secondary position. And there is no
indication that the hospital has falen into this role passively; on the contrary, this ap-pears to be the logica
outcome of many aspects of its evolution.

Massachusetts General Hospitd now consists of twenty-one buildings along the banks of the
Charles River. Included within this complex are the first structure, the Bulfinch Building, and the most
recent, the Gray Building and Jackson Tow-
ers, gill under construction. All together, the hos-pitd has more than 1,000 beds, and is one of the largest
hospitals in the United States.

Invisbleis a complex of equal Size, consisting of dl the buildings that have been erected and then torn

down during the last hundred and forty-six years—the isolation wards, the Building for Offen-sive
Diseases, the laboratories and operating rooms that have come and gone as the demands of med-ica
practice and the patterns of disease have shifted.
The hospita is now so large and so busy that it is difficult to grasp the magnitude of its activity. In 1961, it
admitted 27,000 patients, performed 16,000 operations, treated 62,000 people in its emergency ward,
examined 115,000 patients by X ray, saw 226,000 clinic patients, and dispensed 176,000 prescriptions from
its pharmacy. These figures are so large as to be almost meaningless. A better way to look at the job the
hospital doesis to view it on the basis of a twenty-four-hour day, three hundred sixty-five days a year. On
that basis, the hospital sees a new patient in the emer-gency ward every eight minutes. X rays are taken
on a patient every five minutes. A new patient is admitted every twenty minutes. And a new operation is
begun every thirty minutes.

The hospital's operating budget is some $35 million yearly. It has grown so expensive, in fact, that the

initid sum of $140,000 that was used to build the hospita in 1821 now could not support its operation for a
day and a half.
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The growth in patient care has been equaed by a growth in teaching activity. From a handful of
medica students following a senior man from patient to patient in 1821, the hospitd's student
pop-ulation has grown to more than 800, induding 250 medicd students, 304 interns and residents, and



339 nurang students.

Added to these two traditiond concerns— patient care and teaching—has been a third pur-pose:
research. Here the growth has been both recent and phenomend. As late as 1935, the MGH research
budget was $44,000. By 1967, it was $10.5 million, with another $1.3 million for indi-rect costs of
research. The research activities have trandformed the very naure of the inditution, mak-ing it, in
combination with the medicd school, a complete sysem for medicd advance. Discoveries are made
here; they are gpplied to patients, and new generations of physicians are trained in the new techniques.

It is this orientation toward innovation, and this commitment to scientific advancement, that the
teaching hospital has contributed to the long history of hospitas. In other areas of its development, such
as the emphasis on emergency care, the teaching hospitd shares a trend evident among dl hospitas
everywhere, though it displays the trend in a more pronounced form.

The evolution of the hospital has been going on for more than two thousand years, beginning with the
firg system of hospitals about which muchis
known, the aesculapia of Greece. These firg ap-peared around 350 b.c., taking the form of temples to
Aestulapius, a defied physcdan who had lived nearly a thousand years earlier. (Homer ingds that
Aesculapius was amortd, despite the fact that he was a pupil of the centaur Chiron.) The legendary fate
of Aesculgpius is ironic, for it represents the fird statement that good medica care could lead to
populaion problems. According to legend, Aescu-lapius was so successful as a heder that Hades
be-came depopulated; Pluto complained to Zeus, who diminated Aesculgpius with a thunderbolt. The
Aesculagpian temples were not so much hospitals as rdigious inditutions where patients came on
pilgrimages, hoping to be cured by a vigtation of the gods, the medicd higorian Henry Sgerigt sug-gests
Lourdes as the closest modern pardld.

Predictably, the most common cures were of people suffering from wha would now be cdled
hyserica or psychosomatic illness—headache, in-somnia, indigestion, blindness caused by emo-tiond
trauma, and so on.

The hogpita in a more modern sense began in late Roman times, and coincided with the spread of
Chrigtianity across Europe. The word "hospital” is derived from the Latin hospes, meaning host or gues;
the same root has given us "hatd™ and "hogtd.” Indeed, the firg hospitas were little dif-ferent from hotels
and hogtels. Essantidly they were places where the sick could rest and be fed until they recuperated or

died. All hospitals were run by the Church, and most were associated with
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monasteries. Medicine was practiced by monks and priests.

In theory, Sigerigt notes, "Chridianity gave the sck man a postion in society that he had never had
before, a preferentid pogtion. When Christianity became the officid rdigion of the Roman Empire,
society as such became responsible for the care of the sick.”

But in practice, this preferentid position had its drawbacks. Conditionsin the medieva hospitas varied
widdy. Certain of them, wel financed and wel managed, were famous for their humane treat-ment and
their cheerful, spacious surroundings. But most were essentidly custodid indtitutions to keep troublesome
and infectious people off the Streets. In these places, crowding, filth, and high mortaity among both
patients and attendants were the rule.

All this soon led to the notion that one avoided a hospitd if a dl possble. Wedthie—and more
worldly—patients were treated in their homes by apothecaries and barber surgeons; only the trav-eler,
the very poor, and the hopeesdly ill found their way into the hospitals, and for these people it was indeed
"an antechamber to the tomb."

The Renaissance and Reformation loosened the Church's stronghold on both the hospitd and the
conduct of medicd practice. New medica schools sorang up a Sderno, Bologna, Montpdlier, and



Oxford; in England, Henry V11 dissolved the monastery-hospitd system dtogether, and a net-
work of private, nonprofit, voluntary hospitas was started to take its place.

A medicad school was associated with St. Bar-tholomew's in 1622; it has thus been a teeching hospita
for nearly three hundred and fifty years. Among its eminent surgeons and physcians have been William
Harvey, the discoverer of the circulation of the blood; Perciva Pott, who fird described Pott's disease,
tuberculosis of the spine; the bril-liant and inventive surgeon John Abernethy; and Sir James Paget, the
men who described Paget's disease.

During the seventeenth century, urban London was growing enormoudy, yet there were only two
hospitds—S. Bartholomew's and St. Thomass. The demands made upon these two inditutions
gradudly resulted in an important change in func-tion. Instead of caring for al patients, they shifted ther
emphadis to patients who could be cured, leaving the incurables to asylums and prisons. In 1700, S
Thomass orders stated flaly: "No incur-ables are to be received'—a harsh order, but one with the
encouraging implication that medicine was beginning to divide its dientde into those who could be
helped, and those who could not. The Stuation was made more humane a few years later when a
wedlthy merchant, Sr Thomas Guy, financed one of the fird private, voluntary hospi-tas to care for dl
patients, curable or not.

By now the hospital was becoming demonstra-bly more modern in purpose, but it remained a place to

be feared and shunned. George Orwell
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notes that "if you look a dmogt any literature be-fore the latter part of the nineteenth century, you find
that a hospitd is populaly regarded as much the same thing as a prison, and an old-fashioned,
dungeont-like prison at that. A hospitd is a place of filth, torture, and degth, a sort of antechamber to the
tomb. No one who was not more or less desti-tute would have thought of going into such a place for
trestment.”

Under the circumstances, it is not surprising thet the fird American colonists were in no hurry to build

hospitals.

Although there was only one physician among the origind passengers on the Mayflower, gener-dly
pesking the early immigrants to Massachu-setts were remarkably wel educated. According to one
edimate, in 1640 there was an Oxford or Cambridge graduate for every two hundred and fifty colonigts.
Thismay have been the reason why Massachusetts had the first college (Harvard, 1636), the firg printing
press (in Cambridge, 1639), and the first newspaper in the Colonies (Boston, 1704). Massachusetts o
contributed the fird medica article written and published in the New World—"A Brief Rule to Guide the
Common People of New England how to order themsdlves and theirs in the Small-Pocks, or MeaSdls.”
It was written by Thomas Thacher, the firs miniser of the Old South Church. (Not dl the energies of the
colonigts were directed toward intellectud pur-suits, however, for Massachusetts al'so contributed
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the first epidemic of syphilisin the New World, in Boston, 1646.)

Nevertheess, Boston had no generd hospita for two hundred years after the landing of the Ril-grims.
During this time the city had been growing rapidy—from a population of 4,500 in 1680, to 11,000 in
1720, and findly to 32,896 in 1810. By now it was clear that an dmshouse was inadequate for the
population, a concluson reached some years erlier in the larger cities of Philadephiaand New Y ork.

Thus the Reverend John Bartlett, chaplain of the overcrowded amshouse, wrote a letter in 1811 to
"fifteen or twenty-five of the wedthiex and mogt respected ditizens of Boston," urging support of a
generd hospitd. Shortly before, two professors of the newly formed Harvard Medicd School had
written asmilar letter. Their emphasis was dightly different, for the medicd school needed a hospita for
dinicd teaching, and every attempt to use the exiding dmshouse or to build a new hospitd had been



blocked by the locad medicd society, whose members feared the encroachment of the school on the
conduct of medicd practice.

Through these letters run a number of recurrent themes that a hospitd is indispensable for training
young doctors, that exiging fadlities are inade-quate; that the obligations of Chrigtian charity de-mand
support of a hospitd; and that Boston has falen behind Philaddphia and New Y ork.

The appeal, on many leves, was certainly suc-cessful. When fund-raising began in 1816 (it was
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delayed by the War of 1812), $78,802 was col-lected in the firg three days, and donations even-tudly
exceeded $140,000.

The State was involved to the following extent: it granted a charter to incorporate the Massachu-setts
Generd Hogpitd; it contributed some red es-tate dong the banks of the Charles River; it contributed
granite for condruction of the build-ing; and it supplied convict labor to build it.

The designer of the building was Charles Bulfinch, Jr., a leading architect and son of a prominent
physcian. With its dome, the building was an architecturd marve of its time, and was considered the
mogt beautiful tructure in Boston for many years afterward. Organizationdly, too, it was quite advanced,;
it was patterned upon the En-glish urban teaching hospitd as exemplified by Guy's Hospitd in London.

The new inditution was not, however, immedi-ately popular with Boston citizenry. The firg pa-tient
appeared on September 3, 1821, but no other applied until September 20, and the hospita never ran at
full census until after 1850, when massive emigration from Ireland increased the dity population fourfold.

This early reluctance to use the newly founded indtitution is frequently attributed to experiences with
ealier hospitals, such as the military hospitas of the Revolution (which Benjamin Rush said "robbed the
United States of more citizens then the sword"), the pesthouses, and the amshouses.

But in fact it is perfectly understandable if one considers the state of medica science when the hospita
firgt opened its doors.

In 1821, the concept that deanliness could pre-vent infection was unknown. There was little
systematic atempt to keep the hospita clean; phy-sicians went directly from the autopsy room to the
bedside without washing ther hands, and surgeons operated in whatever old street clothes were
con-sidered too shabby for other purposes.

In 1821, the stethoscope was a newfangled French gadget, invented four years before by Laennec. (It
was a hallow tube, designed to break into two pieces so it could be carried insde a phy-scian's top hat.)
The syringe for injection was a novdty; the dinicd thermometer would not be in-troduced for another
forty years, and X-ray diag-noss was nearly a century off.

In 1821, the average physcian's lig of drugs contained many substances of doubtful vaue, in-cluding
live worms, ail of ants, snakeskins, strych-nine, bile, and human perspiration. Not so long previoudy,
Governor John Winthrop had accepted powdered unicorn horn as a vaduable addition to his
pharmacopoeia. And if dl this seems an exag-geration, it is worth remembering thet as late as 1910 some
doctors at the hospita ill regarded strychnine as good treatment for pneumonia

In 1821, there was no anesthesia, and conse-quently few operations. The post-operative infec-tion
rate was nearly 100 per cent. Surgical
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mortaity was close to 80 per cent. In the fird full year of service, the hospitd treated 115 patients.
Although records from that time are logt, the mor-tdity for the hospitd as awholeinits early years was a
farly constant 10 per cent.

Clearly, the hospitd has undergone an astoniging growth in size and complexity since those days.



That growth generdly goes unquestioned; it is a peculiarity of the American mentdity that the growth of
amog anything is applauded. (Consder the mindless jubilation that accompanied the growth of our
population to two hundred million.) One may ask whether there are any drawbacks to the sze of today's
MGH, and to its current empha-Ss on acute, curative medicine. The question is difficult to answer.

Frd there is 9ze. For both patient and phys-cian, the sheer Sze of the hospitd can create prob-lems.
The patient may find it cold, enormous, impersond; the doctor whose patients or consultations are
widdy scattered may find himsdf walk-ing as much as a quarter of a mile from bed to bed. The intimate,
supportive atmosphere that is possible in a smdler hospital cannot be achieved to the same extent here,

On the other hand, a large patient population permits active research on a range of less common
diseases; and the hospitd serves a genuine func-tion as a place of expert management in such ill-nesses.
Smilaly, highly technica procedures, requiring trained personnd and expensive machin-
ery, can be supported in alarge hospitd, and these procedures can be carried out with a high degree of
expertise. Patients who require open-heart sur-gery or sophisticated radiothergpy find the expen-sive
equipment for such procedures here—and, equaly important, gaff that carries out such proce-dures
daly.

As for the emphasis on curative measures directed toward established organic illness, two points can
be made. First, the hospita's ahility to continue to care for the patient once he has I€ft the hospitd is not
as good as anyone would like. The MGH founded the firgd socid-service department in America, in
1905, to look after such follow-up care in areas not drictly medicd. These depart-ments are now
standard in mogt large hospitds. Smilarly, the out-patient dinics are designed to provide continuity of
medicd care to ambulatory patients. But many patients are "logt to follow-up,” to use the hospitd's
expression; they don't answer the socid worker's cdls, or they don't keep ther dinic gppointment Nor
can they be whaly faulted in this regard, for the hospitd's out-patient ser-vices are, in generd, quite
time-consuming for the person who wants to use them. Not only does the patient spend hoursin the dinic
itsdf, but he mugt take the time to travel to and from the hospital on each vist.

Second, by definition the hospital has not done much in the area of preventive medicine. No hos-pital
ever has. Since the aesculapia, hospitds have
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defined themsalves as passive inditutions, taking whoever comes to them but seeking no one out. There
are some peculiar Sddights to this. For ex-ample, a high percentage of patients in the acute psychiatric
sarvice give afamily hisory of severe psychiatric disturbance. In the case of the young girl who had tried
to kill her child, her father was an dcoholic; her mother and younger brother had committed suicide; her
twenty-year-old husband, a shoe sdlesman, had recently been admitted to a state hospitd for an acute
psychotic break.

It is possible to think of psychiatric illness as d-mogt infectious, in the sense that these disorders are so
frequently sdlf-perpetuating. One is tempted to reflect that true infectious disease is best treated in the
community, usng direct preventive and ther-apeutic measures; indeed, the conquest of infec-tious
disease—one of the triumphs of medicine in this century—is something for which the hospitd, as an
ingitution, can take no credit at al.

In the same way, it is in the hospitd’'s approach to mentd illness that its limitations as a curdive
inditution, treating aready established disease, are today mogt driking. If mgor inroads are to be made,
they will not come from the hospita system asiit is presently structured, any more than the old specidized
hospitas for tuberculosis, leprosy, and smdlpox had any red impact on the decline of those diseases.

Some of the ways the hospita is restructuring it-self to meet these limitations will be discussed
later. But the hospitad is dso revigng itsinternd workings, and that is the subject of the next dgpter.

The Cost of Cure



until his admission, john o'connor, afifty-year-old railroad dispatcher from Charles-town, was in
perfect hedth. He had never been sck aday in hislife

On the morning of his admission, he awoke early, complaining of vegue abdomind pain. He vomited
once, bringing up clear materia, and had some diarrhea. He went to see his family doctor, who said that
he had no fever and his white cdl count was normd. He told Mr. O'Connor that it was probably
gastroenteritis, and advised him to rest and take paregoric to settle his somach.

In the afternoon, Mr. O'Connor began to fed warm. He then had two sheking chills. His wife
suggested he cdl his doctor once again, but when Mr. O'Connor went to the phone, he collapsed. At 5
p.m. hiswife brought him to the MGH emer-gency ward, where he was noted to have a temper-ature of
108°F. and a white count of 37,000 (norma count: 5,000-10,000).

The patient was wildly ddlirious; it required ten people to hold him down as he thrashed about. He
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spoke only nonsense words and groans, and did not respond to his name. While in the emergency ward
he had massve diarrhea condsting of severd quarts of watery fluid.

The patient was seen by the medicd resident, John Minna, who indtituted immediate therapy consgting
of agpirin, dcohol rubs, fans and a re-frigerating blanket to bring down his fever, which rgpidly fdl to
100°. He was in shock with an ini-tid blood pressure of 70/30 and a centrd venous pressure of zero.
Over the next three hours he re-ceived three quarts of plasma and two quarts of sdt water intravenoudly,
to replace fluids logt from sweeting and diarrhea. He was dso severdly aci-dotic, so he was given twelve
ampoules of intrave-nous sodium bicarbonate as wel as potassum chloride to correct an dectrolyte
imbalance,

The patient could not give a history. His wife, upon quesioning, denied any hidary of melaiig distant travel,
food exposure, infectious disease, head-ache, neck diffness, cough, sputum, sore throat, smdlen gands
atimtis musdeaches saares sininfection, drug ingestion, or past suicide attempts.

His past history, according to the wife, was un-remarkable. He had never beenill or hospitalized. His
mother died a age fifty-five of leukemia; his father a age fifty-nine, of pneumonia. The patient had no
known dlergies, and did not smoke or dirk.

Physica examination was normd except for adightly distended abdomen and a questionably en-larged
liver, which could be fdt below therib
cage. Neurologica examinaion was normd except for the patient's stuporous, unresponsive mentd dae

The patient was cultured "stem to stern,” mearring that samples of blood, urine, stool, soutum, and
soind fluid were sent for bacteriologic andy-9s. He was aso given heavy doses of antibictics, induding a
gram of chloramphenicol, a gram of oxadillin, two million units of penicillin; later in the evening, kanamycin
and colidin were added to the list.

X rays of the chest and abdomen were norma. Electrocardiogram was norma. Hematocrit was
normd. The white count was devated a 37,000 with a preponderance of polymorphonuclear
leu-kocytes, the cdls which increase in bacterid infec-tions. Examination of the urine showed a few white
cdls Platdet count and prothrombin time were norma. Measurements of blood sugar, serum amylase,
serum acetone, hilirubin, and blood urea nitrogen were normd. Lumbar puncture was nor-ne.

An intravenous pyelogram (an X ray of the kid-neys to check ther function while they excrete an
opague dye) showed that the left kidney was nor-md, but the right kidney responded duggishly. The
excretory tubing on the right Sde seemed di-lated. A diagnosis of partid obstruction of the right kidney



sysem was suggested.
Because the abdomen was distended, sx ab-domind taps were performed in different areas by the
aurgicd resdents, Drs. Robert Corry and Jay

40
FIVE PATIENTS

John O'Connor
41

Kaufman, in an attempt to obtain fluid from the abdomind cavity. None was obtained.

Dr. Minnds diagnosis was septicemia, or gener-dized infection of the bloodstream, from an un-known
source. As possihilities he listed the urinary tract, the gadtrointestind tract, the gdl bladder, or the lining
of the heart. He fdt that there was no good evidence for a centrd nervous system cause for the fever,
and no good higtory of drug inges-tion or thyroid problems to account for the fever.

This was essentidly the concluson of the neurrological consultants who saw the patient later in the
evening. They fdt that Mr. O'Connor had suf-fered a primary infectious process with sudden outpouring
of bacteria into the blood, and conse-quent fever and prostration. They fdt the infection was somewhere
in the urinary or gadtrointestind system, or perhaps even in a smdl area of the lungs. In ther opinion,
meningitis, encephditis, subarachnoid hemorrhage, or other central nervous problems were unlikely.

A formd surgicd consult, also later in the eve-ning, reported that in the absence of muscle spasm or
guarding of the abdomen, and in the presence of Six negdtive taps, an acute dbdomind criss was uiikely.

Genito-urinary consultants examined the patient that same evening and reviewed his kidney X rays.
They fdt that there was a probable partid obstruc-tion of the right kidney, but they could not deter-mine
whether this was a recent or a slowly

developing change. They found no evidence of in-fection of the prostate gland to explain the fever. Mr.
O'Connor was placed on the Danger Lig and transferred to the intensve-care unit of the Bulfinch
Building. At the end of his firg twelve hours in the hospita, his fever had been reduced, but was dill
unexplained.

Before continuing with Mr. O'Connor's hospital course, it is worth pausng a moment to consider the
patient'sinitid symptoms, and initid therapy.

Mr. O'Connor was presented with high fever and shock. Classcdly, the fever of unknown ori-gin is a
pediatric problem, and dasscdly it is a problem for the same reasons it was a problem with Mr.
O'Connor—the patient cannot tdl you how he feds or what hurts. However, ahigh fever inachildisless
worrisome then it is in an adult, for children have a much greater tolerance for fe-ver. In adults,
prolonged high fever is more likdy to result in permanent brain damage and desath.

The most common cause of fever for anyone, child or adult, is infection; the most common cause of
fever of unknown origin is aso infection. There are some unusud causes occasondly seen, such as
madignandes, bleeding in the brain, drug ingestion, and outpouring of thyroid hormone, but, for the most
part, unexplained fevers are produced by un-identified infections.

It is now known that one can harbor an infection in a secluded part of the body, and the body will
make very little response to it; however, if the in-
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fection spreads into the bloodstream, there may be a "shower" of bacteria, and a subsequent rise in
temperature. The shower isusualy brief, lasting minutes or hours, and often ends before the tem-perature
rises. This makes diagnosis difficult—if one wants to catch bacteria in the blood, one must draw a sample
before the temperature spike, and not during it or after it.

It was thought that Mr. O'Connor was suffering from precisdly this sort of dtuation: a sequestered
infection producing episodic bursts of bacteria into the blood, with episodic fever. However, his fever was



threateningly high. And thus a classic conflict in therapy as old as Hippocrates.

"For extreme diseases, extreme remedies,” Hippocrates wrote. But he also said: "For grave diseases, the
most exact therapy is best." But, ob-vioudy, an exact therapy depends upon a precise diagnosis, and here
lies the conflict.

What is a diagnosis? The question is not as smple-minded as it first appears, for the notion of what
congtitutes an acceptable diagnosis has radi-cally changed through the years.

A diagnosis is drawn up on the basis of two kinds of knowledge: the physician's concept of disease
processes, and his available therapies. Ide-adly, a diagnosis contains some sense of etiology— the cause of
the disease—but for most of medical history etiology was either ignored or wrongly as-cribed (as in "fever
from excess of black bile").

In a modern sense, precise diagnosis is required because precise therapies are available. Yet the
need for precise diagnosis is older; in Hippocratic time, this need was based on a prognostic, not a
therapeutic, concern. Physicians were unskilled at curing disease and therefore served mostly to pre-dict
the course of an illness which they could not influence. Robert Platt notes that "until quite re-cently ... it
did not matter whether your diagnosis was right or wrong.... Prognosis mattered rather more, especialy to
the doctor's reputation.”

Hippocrates was deeply concerned with the prestige of the physician as related to prognostic acumen;
much Hippocratic writing shows this pre-occupation with prognosis: "Seep following upon ddirium is a
good sign." "Those who swoon fre-quently without apparent cause are lidble to die suddenly." "Labored
deep in any disease is a bad sign." "Spasm supervening upon a wound is dan-gerous." "Hardening of the
liver in jaundice is bad." "If a convalescent eats heartily, yet does not take on flesh, it is a bad sign.”

These observations are ill vaid today. But we demand something further from diagnosis, as the range
of therapies has increased. If a person swoons, for example, it is important to know whether he has aortic
stenosis—and is likely to die suddenly—or whether he is hysterical, or diabetic, or has some other reason
for fainting. In short, we want more precise diagnoses because we have more precise therapies.

Throughout medical history, physicians have felt that they had precise, specific remedies, but few of
these are dill acceptable. As medical writer Berton
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Roueche notes, only three eighteenth-century drugs are 4ill acceptable today: quinine for malaria,
colchicine for gout, and foxglove (digitdis) for heart falure. All the other "specifics” as wel as what
Holmes termed the "peremptory dragtics," have disappeared.

Even as recently as 1910, L. J Henderson com-mented that "if the average patient visted the
av-erage phydcian, he would have a fifty-fifty chance of benefiting from the encounter.” Much has
hap-pened snce then—in fact, nearly every diagnogtic test and thergpeutic procedure performed on Mr.
O'Connor during those firg twelve hours has been developed since 1910. For dinicdly, diagnoss and
therapy go hand in hand; increesing sophidtication in either one demands increased sophigtication in the
other.

The proliferation of tests and techniques in this century is staggering. Consider the fallowing lig of tests
performed on Mr. O'Connor, and the dates those tests were firg described in dinicdly practi-cal terms:

X ray: chest and abdomen (1905-15)
White cdll count (about 1895)

Serum acetone (1928)

Amylase (1948)

Cdcium (1931)

Phosphorus (1925)

SCOT (1955)

LDH (1956)

CPK (1961)
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Aldolase (1949)



Lipase (1934)

CSF protein (1931)

CSF sugar (1932)

Blood sugar (1932)

Bilirubin (1937)

Serum abumin/globulin (1923-38)
Electrolytes (1941-6)
Electrocardiogram (about 1915)
Prothrombin time (1940)

Blood pH (1924-57)

Blood gases (1957)
Protein-bound iodine (1948)
Alkaline phosphatase (1933)
Watson-Schwartz (1941)
Creatinine (1933)

Uric acid (1933)

If one were to graph these tests, and others com-monly used, againg the totd time course of med-ica
history, one would see a flat line for more than two thousand years, followed by a dight rise be-ginning
about 1850, and then an ever-sharper rise to the present time.

That is the meaning of technologica innovetion. It has struck medicine like a thunderbolt: far more
advances have occurred in medicine in the last hundred years than occurred in the previous two
thousand. There is no mystery why this should be so. Most research scientigts in higtory are dive to-day;
therefore mogt of the discoveriesin history are being made today. But the consequences of this
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vadt outpouring of information and technology have yet to be grasped. Mg or questions are raised in such
widdy diverse subjects as medica education and euthanasia

What makes the case of Mr. O'Connor S0 interesting is the way it illudrates the vast web of
technologica advances that make diagnogtic tech-niques and trestment today so radicdly different from
what they were only thirty years ago.

Presumably, Mr. O'Connor had an infection. The trestment of infectious disease is considered one of
the triumphs of modern medicine, crowned by the introduction of antibiotics. But as the bacte-riologist
Rene Dubos has pointed out. "The de-crease in mortdity caused by infection began nearly a century ago
and has continued ever Snce at a farly congtant rate irrespective of the use of any specific thergpy.” He
says, further, that "these triumphs of modern chemotherapy have trans-formed the practice of medicine
and are changing the very pattern of disease in the western world, but there is no reason to believe that
they spell the conquest of microbid diseasss.”

In this light, consider Mr. O'Connor's antibiotic "cocktall,” given shortly after admisson. It was later
the subject of some heated discussion when, during the firgt two or three days, he faled to im-prove

The use of antibiotics is more sophisticated now then it was twenty years ago, corresponding to a
better gppraisal of the benefits and limitations of
the drugs. Generdly spesking, the antibiotic cock-tail, a mixture of drugs given before one has
diag-nosed the nature of the infection, is frowned upon. The arguments againg it are Smple enough. For
Mr. O'Connor, the mixture of antibictics might not diminate the primary ste of infection—but it would
catanly kill dl free bacteria in the blood, thus making identification of the organisms impos-sible.
Without identification, one cannot treat spe-cificaly, by matching the organism with the sngle most



effective antibiotic. Further, the inaaility to identify the organism deprives doctors of an im-portant due
to the location of the infection, Snce different organisms are more likdy to infect differ-ent parts of the
body.

The arguments in favor of the cocktail are equdly smple that Mr. O'Connor's fever was, in itsdf,
dangerous and congtituted a medica emer-gency. The firg duty of the EW resdents, as they saw it,
was to lower that fever by every possble means, even if this hampered further diagnogtic ef-forts. As
one resident said, "He could have died while we waited for the cultures to grow out.”

It dl comes back to Hippocrates: Does one treat with a grave remedy, or a specific one? The MGH
chose a grave remedy, a strong antibiotic cocktail. The residents did so with the full knowledge thet it
might impair further work.

Let us now see what happened to Mr. O'Connor.
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DAY |

Mr. O'Connor survived the night. The following morning his blood pressure was normd and his
temperature was 99°, but he remained severdly ag-itated and unresponsve. He was sedated with
morphine, continued on intravenous fluids and eectrolyte supplements. The oxygenation of his blood had
been poor from the start and he was continued on oxygen by face mask.

At eght in the morning the genito-urinary con-sult saw him and fdt that he had peritonitis of the right
abdomen, or infection of the sac-like mem-brane which surrounds the adomind contents. Evidence
included tenderness and muscle spasm on the right Sde, and tenderness when his liver was tapped.
Bowd sounds were decreased, sug-gestive of intra-abdomind infection. There was tenderness to rectd
examindion, aso suggedtive of such infection.

At ning, Dr. Minna examined the patient again and agreed tha the tenderness was impressive,
paticularly after a heavy dose of morphine. An X-ray study of the gdl bladder was planned. At eeven,
he was seen by the surgeons who agreed that gdl-bladder infection was possible, even though hilirubin
and amylase tests were normd. They advised waiting on surgery, however.

At noon, the gastrointestind consult reviewed the barium enema, which was normd. They con-cluded
that "we remain in the dark regarding diag-nosis but would agree that bacterid sepsis secondary to a
right abdomina leson isthe best
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bet." They suggested, however, that perforated amdl bowel, duodend lesion, pancrestitis, and a number
of other posshilities remained, and ad-vised an upper Gl series of X rays.

At gpproximatdly the same time, the attending physician on the wards, Dr. Kurt Bloch, noted that Mr.
O'Connor presented "a very puzzing prob-lem,” with some findings suggedtive of right-upper-abdomen
pathology, but no clear indication of what it might be.

Later in the day the surgeons again saw Mr. O'Connor, but disagreed with earlier interpreta-tions.
They fdt his abdomen had no peritoned sgns, and no locdizing Sgns.

At eight in the evening, the neuromedical con-sult again evaluated Mr. O'Connor, and concluded that
his condition dill gave no hint of central ner-vous system disease. They fdt that findings pointed to an
abdomina problem.

That same evening, more abnormd laboratory vaues came back from the labs. They had been taken
the day of admisson, and included an eevated uric acid levd of 17.1 and an devated dkaline
phosphatase levd of 37.6. The akadine phosphatase test was repeated, and was found to be 4ill higher,
a 61.0. Two other enzymes were dso dightly high: the serum glutamic oxaocetic transaminase, or
SGOT, was 123, and the lactic dehydrogenase, or LDH, was 540. Blood samples were immediatdy
drawn for repeat determinations.

These two enzymes, SGOT and LDH, are mea-sured as indexes of cdl destruction. Cedls normdly



50

FIVE PATIENTS

John O'Connor
51

contain them; if the cdls die, they rupture and re-lease ther enzymes to the bloodstream. A rise in
enzyme leves s thought to correspond moderately wdl with the degree of cdlular damage, particu-larly
when examined over severd days. However, these enzymes are found in many kinds of cdls, and thus an
enzyme rise does not pinpoint pre-cisely the area of destruction. For example, heart, skeletd muscle,
brain, liver, and kidneys dl con-tain SGOT; damage to any of them will produce an SGOT rise. In
recent years, there has been a search for enzymes specific to certain tissues. Cre-atinine phosphokinase,
or CPK, isusudly consid-ered more specific for heart damage.

day 2

At 3:30 am., Michael Soper, a medicd resident, got back the new set of enzyme vaues. Everything
was further increased: SGOT was now 640, LDH 1250, and CPK very high, a 320. He wrote: "I've
never seen a CPK thishigh and don't know where it is coming from. Doubt it is solely of cardiac or-igin.
Electrocardiogram tonight is unchanged.”

At 7 am., on moming rounds, Mr. O'Connor's abdomen was again without locdizing Sgns point-ing
to disease on the right side. All cultures were back from the labs; dl were negative. It was de-cided to
continue only penidllin and chloramphen-icol, and discontinue dl other antibiotics.

Later in the morning, the patient was seen by the
infectious-disease conault, which concluded tha the agitation and unresponsveness were admost
catanly secondary to gastrointestind disorders and metabolic problems. The eevated enzymes could
be the consequence of insufficdent oxygen and shock, present a admisson. However, they noted that
the dlevated dkdine phosphatase and devated uric acid were unexplained. They sug-gested the
possbility, previoudy unconsidered, of staphylococca food poisoning.

Since no information could be obtained directly from the patient, his wife was closdy requestioned
about symptoms of thyroid disease, or long-danding diarrhea or other Gl problems. The pare-goric that
the patient had taken on the day of admission was brought into the hospital and checked; it was, indeed,
paregoric.

During this period the patient was examined by Dr. Alexander Ledf, the chief of medicing, and Dr.
Danid Federman, the assistant chief, as wdl as by a large number of other physcians, in an informd
braingorming session. Every conceivable diagno-sis, induding mushroom poisoning and cholera, was
considered & thistime.

The patient's condition remained unchanged.

day 3
Continued problems with oxygenating the pa-tient's bloodstream produced a consultation by the
respiratory unit, which advised drying the lungs as
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much as possible, naso-trached suctioning, en-couraging coughing, and close monitoring by arte-rid
blood gases. The patient improved somewhat during the day, becoming less wild. That evening, for the



fird time, he responded to his name.

day 4
The patient was more dert. He was seen again by the surgeons, who noted his abdomen was dill soft,
without any indications for surgery. His dose of Vaium, to contain his agitation, was reduced.

day 5

He was seen in the morning by the neurological consults, who fdt that he was "dill quite ob-tunded,”
confused and disoriented. Nonetheless his progress snce admisson was driking. He could answer
questions. When asked where he was, he said, "the hospitd," though he could not specify which one.
When asked his name, he said, "John." He could state his age. He was taken off Vdium entirdy. His
temperature continued to fluctuate in the range of 99°-101°F. Dr. Minna wrote: "He is better in dl
ways."
DAY 6

Lab vaues, back from the day before, continued to dimb. CPK had now gone to 2900, the highest in
the history of the hospital. There was dill no explanation for these enzyme changes. The patient continued
to improve in dertness and responsive-ness, though his menta function was far from sat-isfactory. In
answer to questions, he said that one plus one was "one," and two plus two was "five"

day 7

He was able to carry out verba commands such as "Sgueeze my hand’ and "Open your eyes™
However, for the most part he lay in bed with his eyes closed; he initiated little spontaneous activity, and
never spoke except in reply to questions.

daoy 8
His Foley catheter was removed. He was able to urinate in the norma manner. He was more active
mentaly, and remembered his last name, for the firg time.

day 9
Blood cultures now revealed growth

of agram-negative bacillus, identified
as Bacteroides, proba
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bly of bowel origin. The patient was sufficiently improved that he could be questioned about toxins, drugs,
mushrooms, work exposure, and possible ingestions of heavy metals, there was no evidence for any of
these. He was seen again by surgeons, who concluded that his abdomen was soft, with normal bowel
sounds.
DAY 13

Barium enema was repeated, looking for diver-ticulitis or other sources of infection. None was seen.



day 10

He was seen by the neurological consults, who observed mild proxima muscle weakness and sug-gested
study of the electrical activity of the mus-cles, by eectromyography. He was aso noted to have mushy
swdling of his extremities.
day 14

Electromyography was normal. It was decided to discontinue his chloramphenicol antibiotic and see if he
remained without fever.

DAY 15
Chloramphenicol was stopped. The patient did well, taking liquids by mouth.

DAY 11
The patient's mental condition continued to im-prove. A repeat kidney X ray was read as normal.

day 16
On his second day off antibiotics, his tempera-ture fluctuated in the range of 100°-101°F.

day 12

There was continued improvement. Enzymes had dropped to near-normal levels. He had no fe-ver.
day 17

The patient had an upper gastrointestinal series of X rays, which were norma. On his third day off
antibiotics, the temperature began to spike again, to 102°. Tenderness and guarding of the right-upper
abdomen reappeared.
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DAY 18

The surgeons concluded that the patient had cho-lecydtitis, or infection of the gdl bladder, which had
probably begun initidly as cholangitis, infection of the bile system. They aso wondered, however, whether
he might have aliver abscess. The patient was put back on antibiatics.

day 19
Mr. O'Connor was transferred from the medica service to the surgicad service as a pre-operative
candidate for exploratory abdomina surgery. His mental state continued to clear dowly.

day 20

The neurologica consult saw him and agreed his mental status was improving. The surgeons, moreover,
found that his abdomina tenderness had disappeared with the antibiotics. X rays of the gal bladder showed
no filling of the bladder sac, but the films were of poor quality. Radioactive scans of the liver and spleen

were negative.



dy 21

The scheduled operation was canceled in order to allow time for further pre-operative studies. A

repeated gdl bladder X ray definitely showed no filling, dthough this time the films were of good quality. A
celiac angiogram was scheduled.

DAY 22 AND DAY 23
The weekend. Specialized procedures such as celiac angiography could not be done, and further work on
the patient was postponed until Monday.

DAY 24

Cdiac angiography was performed. Under locd anesthetic, a thin, flexible catheter was passed up the
femora artery in the leg, to the aorta, and fi-ndly to the celiac axis, a network of arteries com-ing off the
aorta to supply blood to dl the upper-abdomina organs. A dye opaque to X rays was injected, and the
vessels studied. No space-occupying lesion (tumor) was found and the ves-sels were norma in
appearance. The patient made a good recovery from the procedure.

day 25

The abdomen was soft and non-tender. The pa-tient felt well. He was 4ill on chloramphenicol. Enzymes
were, by now, fully norma.
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DAY 26

The patient had no fever and fdt well. The sur-gica gaff decided to stop antibiotics and see if the fever
and symptoms recurred.
was now clear that he was not an operative candi-date. Plans were made for his discharge the fol-lowing

day.

DAY 27

He was taken off antibiotics. Temperature and white cdl count remained normd. The patient himsdf
wasin good spirits.

day 28
There was no demonstrable worsening of the patient's condition on his second day off antibiot-ics. His
wife expressed the opinion that his mentd state was entirdly norma once more.

day 29



His condition remained stable on the third day. He said he fdt wel. He had no fever and no de-vation
inwhite count.

day 30
His condition was still good; his abdomen was soft without tenderness. He said hefelt well. It

day 31
Discharged. His discharge diagnoss was fever of unknown origin with bacteroides septicemia. The
opinion of the house gaff remained that this patient had probably had a bile-collecting-system infection.

Fve days after discharge, he was seen in the surgicd dinic by Dr. Jack Monchik, who sched-uled
another set of gdl bladder X rays for the fu-ture, and noted thet if the patient had further trouble with
infection, it would probably be neces-sary to remove the gdl bladder. For the moment, however, the
patient was fully well.

"To do nothing,” said Hippocrates, "is some-times a good remedy.”

On the surface, Mr. O'Connor's hospitd course seems proof of this ancient dictum of "watchful
wating." But thisis not redly so: had Mr. O'Connor received no treatment, he would amogt certainly
have died within twenty-four hours. He received vitd symptomatic therapy (lowering hisfever) aswel as
acute support of vitd functions (assisted respiration). He was dlosdy monitored by teams of physicians
who were prepared to inter-
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cede in his behalf, supplying more assistance should hisbody requireit.

He also received a vigorous diagnostic work-up, which did not produce as much information as one
might like. His therapy was successful, but no physician at the hospita could claim, at discharge, that they
redly knew what was going on in his case. A diagnosis of cholangitis and cholecystitis was likely, but
never demonstrated.

His hospita bill for a month of care was $6,172.55. This is just a few dollars less than Mr. O'Connor's
annual salary. But he did not have to worry about it; unlike most patients with some form of hedth
insurance, Mr. O'Connor had cover-age that was essentially complete. His personal hill amounted to

$357.00.
In this, as in many other things, Mr. O'Connor was a very lucky man.

The single most important problem facing mod-ern hospitals is cost. This cost can be anayzed in a
variety of ways, most of them confusing and un-helpful. But the following points are clear:

Fird, the cost of hospitdization has skyrock-eted. The average MGH patient today pays per hour what
the average patient paid per day in 1925. Even as recently as 1940, a private patient could have his room
for $10.25 per day; by 1964, it cost $50.10 per day; by 1969, $72.00-$ 110.00 per day. This staggering
increase is continuing at the rate of 6 to 8 per cent per year. Each year
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for the past three, the MGH has had to raise its charges. Nor is the teaching hospital unique in its financia
sgueeze. All American hospitds are rais-ing their charges at this same rate.

Second, hospitdization cost has increased much more rapidly than other goods and services in the
economy. Medica care is the fastest-rising item in the consumer price index in recent years, and per-
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day hospital cost accounts for the largest propor-tion of thisincrease.*

Third, the individua contemplating hospitaliza-tion no longer worries much, in a direct way, about cost.
Third-party payment has led to public apathy about hospital costs, and this is unwise—if for no other
reason than the fact that most people have only one fourth to one third of their costs paid by insurance, a
fact they discover late in the game.

Fourth, the often overlapping coverage of health insurance permits some patients to make money from
their hospitalization, while welfare reim-bursements are always less than the true costs of care. In this
situation, the hospital makes ends meet by overcharging private patients and their in-surance companies to
cover the welfare deficit—in the case of the MGH, roughly $10 a day over-charge.

Fifth, no sngle hospita stands alone in its fi-nancing problems, but rather is influenced by the activity or
decline of other hospitals in the area. The decay of the Boston City Hospital, and its re-duction in size to
nearly half its earlier patient ca-pacity, has created great pressure upon other Boston hospitals to take up
the slack—by accept-ing precisely those patients on whom the hospita loses money, namely, patients

covered by welfare.

*Physicians fees have also been rising faster than other items in the consumer price index. However, hospital costs
have been nearly doubled in the past decade, while physi-cians fees have increased 30 per cent.
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The decline of Boston's municipal, tax-supported hospital is similar to the decline of other such in-stitutions
in other American cities. In each case, the reasons behind the decline are political and fi-nancial, but the



consequences are always the same—to pass on costs to insured patients, and make them
augment insufficient tax funding for welfare. In the long run, of course, it all works out to the same thing:
one can either pay the money in taxes or in higher health-insurance premiums. But in such a situation, it is
probably more efficient to choose one or the other—and the trend unmistak-ably is toward universal health
insurance in this country. Dr. John Knowles notes that many Amer-icans are required by law to arrange
insurance for their cars; why should they not also be required to arrange health insurance for themselves?
Sixth, lest private hedth insurance seem a finan-cial panacea, one should note that private compa-nies
are often irrational in their payment procedures. For example, for many years one could not collect
for certain treatments—such as the setting of fractures—unless one were admitted to the hospital, at least
overnight. Thus a person who might easily receive therapy in the EW and be sent home had to be admitted
in order to re-ceive insurance coverage. This unnecessary admis-sion raised the total cost of hedth care,
and ultimately such increases are passed on to the con-sumer in the form of higher premiums. Some of
these odd payment procedures have been changed, but not all.
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Seventh, the American medicd sysem in its full spectrum—from the private specidist’s office to the
municpd hospitd wards—has never been able to dructure the kind of competitive Stuation that
encourages and rewards economies. Nor has American medicine tried. The American physician has
been grody irresponsible in nearly dl matters reaing to the cost of medica care. One can trace this
irresponghility quite directly to the American Medical Association.

For the past forty years, the American Medical Association has worked to the detriment of the
patient in nearly every way imaginable; it isa pecu-liarity of thisorganization that it hasworked to the

detriment of physicians, aswell. Dr. James How-ard Means has said: "Itsideology isvery likethat of the
big labor unions ... it has now set up acon-tinuing political action committee quite like those of the
fighting labor unions. Every attempt that has been made by liberally minded groupsto improve medica
care and make it more accessible ... the AMA has attacked with ever increasing trucu-lence.... They
forget perhaps that medicine is for the people, not for the doctors. They need some enlightenment on this
point.”

The truculence of the AMA has been expen-sive. In terms of the modern-day cost of medicd care,
we may cite the fallowing points. Beginning in 1930, it opposed voluntary hedlth insurance, such as Blue
Cross. In 1932, it opposed prepaid group-practice dinics In 1933, it began a suc-cessful campaign to
block the congtruction of new
medicd schools and limit enrdllment in those dready in existence. We now have a shortage of doctors.
More recently, the AMA spent millions—probably no one knows exactly how many millions—to fight
Medicare, a program that resulted in hedlth benefits to 10 per cent of the population and vaslly increased
income to phys-cians. (Indeed, a good gauge of the AMA's short-sightedness can be gained by
imegining the outcry from private doctors should anyone now try to reped Medicare.) Further, the AMA
hes faled to take any strong stand on prescription pharmaceutical prices in this country, which nearly
every objective observer regards as grosdy inflaed. And more inddioudy, the AMA has per-mitted
what may politdy be cdled blind spots in hedth care. The Journal of the American Medical
Association refused to print a government study of combination-antibiotic drugs which concluded that
many of these expensve medications are e-ther worthless or dangerous, the AMA has dill faled to
condemn cigarette smoking despite over-wheming evidence that this habit, though profit-able to certain
indugrid groups, is directly respongble for much disease, suffering, and med-ical expenses in this
country.

One can only conclude that the American Med-ical Association has not considered the interests of
patients for forty years, or perhaps longer. On the basis of its record, it is opposed to both better and
cheaper medical care. Its only commitment isto
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the doctor's bank account—and even then, it makes astonishing errors in judgment.

In 1967, in his inaugural address, Milford O. Rouse, the incoming president of the AMA, de-plored the
growing sentiment in this country that medical care was a right, not a privilege. His opin-ion was not well
received by an angry public, and later presidents have been more circumspect in voicing their views.
Nonetheless, it is customary for AMA presidents to travel about, speaking to groups of doctors, applauding
what they call "the phenomena growth of the health industry.”

That growth cannot be questioned. Personal consumption expenditures for medical care rose from $7.5
billion in 1948 to over $27 hillion in 1965, and more than $50 hillion in 1968. By 1975, it is expected to reach
$100 hillion or more. This is the sort of news to make a Wal Street broker squea with delight. But
medicine is a service, not an industry, and one really ought to look at it dif-ferently.

In fact, the United States spends more of its gross national product (6.2 per cent) on medical care than
any other country in the world; it spends a larger absolute sum than any other country in the world. Yet by
most objective standards of health— infant mortality, life expectancy, and so on—it is far from the leader.

Other countries are doing better, and most of them have some form of socialized medicine. The United
States is extraordinarily backwards in this respect. However, many clear-headed American
observers have looked at European socidized sys-tems and have come away shaking their heads; and
there is a widespread doubt whether any European system can be adapted to this country. Very likdy,
Americawill have to work out its own system. The combination of group insurance with a group-practice
system (essentidly the system at Kaiser and others) seems a feasible, economical, and practical method,
acceptable both to doctors and patients.

Without question, the notion of the doctor as a legitimate fee-for-service entrepreneur, making his fortune
from the misfortunes of his patients, is old-fashioned, distasteful, and doomed. It is only a question of time.

Ultimately, however, it is not useful to lay blame, whether on physicians, health-insurance
ad-minigtrators, paliticians, or an apathetic public. For they al seem to share a common blindness—a to-tal
failure to understand why hospital costs are ris-ing. In 1967, the average cost of a hospitd room in America
increased 15 per cent. What is happen-ing?

The per-day room charge is the largest single item in the hospitd bill. There are many ways to break
down this charge—as many ways as there are accountants—but the clearest is the follow-ing.

In 1969, the cost of a semi-private room at the MGH was $70.00. Breaking this down, we find:

68

FIVE PATIENTS
John O'Connor
69

PER-DAY ROOM CHARGE! $70.00

Utilities, housekeeping, maintenance,
plus business offices ("hotel expense') $ 6.96

Food and specia diets 5.82
Nursing 18.42
Labs, records, house staff,

X rays, and pharmacy 28.80

Overcharge (to cover welfare debts) 10.00
Total  $70.00

Now this breakdown contradicts one of the old-est complaints about hospitals, as quoted in a nationa
magazine: "My work puts me in contact with hotels and hotel management and | know that a good hotel
can give you a beautiful room for $30.00 a day, with three meals, and make a profit and pay taxes. And yet



any hospital, which doesn't pay any taxes, operates in the red for $65.00 a day. | say it must be poor
adminigtration.”

If the analogy were true, the conclusion would be correct. But the hospita is not a hotel—and in any
case, its "hotel" costs are quite reasonable at $6.96 a day; this is approximately half the cost of a decent
motel room in Boston. The charge of $5.82 for food, or approximately $1.95 a medl, is equally reasonable,
especialy when one considers that as a restaurant the hospital must provide an
extraordinary range of services, including some eighty specia diets.

The true hospitd costs—the expenses incurred in a hospital but not in a hotel—are, on the other hand,
very high. They account for 82 per cent of the total per-day room charge. And the quetion, redly, is
whether these charges are reducible. No sensible businessman would bother to try to get his hote and food
costs below thirteen dollars a day; if there is to be a decrease in costs, it must come from the non-hotel
charges.

These in turn largely reflect the increased tech-nological capacity of the hospita. Mr. O'Connor's
example is a case in point: most of the tests per-formed on him were not available in 1925, when he could
have had his room for one twenty-fifth of what it cost him today. The maintenance of this new
technological capability costs money—and to a large extent, in medicine as in education, law en-forcement,
sanitation, and a variety of other ser-vices, you get what you pay for. If you are going to enter a
high-quality acute-care facility that has sx employees (most of them non-physicians) for every patient, and
if you are going to pay these employees a decent wage, then your care will be expensive.* If you are going
to purchase techno-

* All this is sometimes easier to see if it is taken out of the hos-pital setting. If a man had to hire Sx secretaries for an
eight-hour day, at $2.50 an hour, it would cost him $120.00 a day. If a man had to hire two gardeners a $4.00 an hour,
for asingle eight-hour day, it would till cost him $64.00 a day.
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logicd hardware, maintain it, and keep it up to date, this costs money. If you are going to keep the hospital
in continuous operation twenty-four hours a day, three hundred sixty-five days a year, this costs money.

All this becomes clear in the instance of a sim-ple procedure such as a chest X ray. A private
racdiologigt in his office will perform this for you at one half or one third of what the hospita charges. His
charge largely reflects the fact that his unit can operate on an eight-hour day and a forty-hour week; other
costs, such as equipment and supplies, are the same. In medicine today—as in every other
industry—people are more expensive than any-thing else. Sixty-three per cent of the hospita bud-get now
goes to the salaries and benefits of employees. And much of the rise in hospital costs is directly attributable
to the demand of these em-ployees that they not be personally forced to sub-sidize the health business by
accepting wages incommensurate with smilar jobs in other indus-tries. Their demands are judtified; most
employees are gill underpaid. Their salaries will increase in the future.

One cannot, however, fairly claim that hospitas are superbly efficient. Especidly in a teaching hos-pitdl,
dtention to cost in the medical, non-hotd sector is less central than one would like it to be. One can argue
about whether too many tests are ordered, and the argument can continue endlessly. But certainly, when
physicians who order these
tests don't know what patients are charged for them, eyebrows must go up. In general, doctors tend to
operate on a "spare no expense" philoso-phy which will, eventually, need to be tempered.

But, more fundamentally, the present cost struc-ture of the hospitd seems to lead to a rather
old-fashioned conclusion: no one should go there unless he absolutely has to.

If a diagnostic procedure can be done on an am-bulatory, out-patient basis, it should be; if a series of
tests and X rays can be done outside the hospi-td, they should be. No one should be admitted un-less his
care absolutely depends upon being insde the hospital; no one should be admitted unless he requires the
hour-to-hour facilities of the house staff, the nursing staff, and the laboratories.

For decades, admission to the hospital was nec-essary because there was no other facility avail-able.
For alarge segment of the population, care was either given in the hospital, or not at al; and the hospital's



dinic system was a poor compro-mise, with hordes of patients being brought in to wait hours—sometimes
literdly days—to have rel-atively brief tests performed.

There is hope that the satellite clinics will help solve the problem; one study of a satellite clinic in Boston
reported that there were fewer hospital ad-missions as a result of the clinic's work.

In any case, aternative facilities must be found, because it is unlikey that hospita costs will ever go
down. The best anyone can hope to do in the foreseeable future isto stabilize them somewhere
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in the neighborhood of $100.00 a day. This makes the hospitd an expensive place—but it has its uses,
and indeed will be an economicaly tolerable place, if it is used gppropriately.

PETER LUCHESI

Surgical Tradition

a 3:15 p.m., the emergency ward was notified that a patient was being transferred in from an
outlying hospital: a young man with a nearly severed arm resulting from an industrial ac-cident.

He arrived an hour later and was seen first by Dr. Hopkins, the triage officer, who ordered him sent to
OR 1. The surgica residents, Drs. Eugene Appd and Terry Mixter, were caled to examine the new
patient.

He was twenty-two years old, of medium height and muscular build, looked quite pale, and was speaking
weakly. His left hand was bandaged and splinted. An intravenous line had been inserted in his right arm, but
it had infiltrated. There was aso a bandage over his chin. The bandages were re-moved and a new
intravenous line started. He had a moderately deep two-inch laceration in his chin; the medical student, Sue
Rosenthal, was called to suture it. Meanwhile, Appel and Mixter turned their attention to the injured arm.

Three inches above the | eft wrist the forearm

75
76
FIVE PATIENTS
Peter Luchesi
77

had been mashed. Bones stuck out at dl angles; reddish areas of muscle with slver fascia coats were
exposed in many places. The entire arm above the injury was badly swollen, but the hand was ill normal
Sze, dthough it looked shrunken and atrophic in comparison. The color of the hand was deep blue-gray.
Carefully, Appel picked up the hand, which flopped loosdy at the wrist. He checked pulses and found
none below the elbow. He touched the fingers of the hand with a pin and asked if Luches could fed it;
results were confusing, but there ap-peared to be some loss of sensation. He asked if the patient could

move any of his fingers, he could not.
Meanwhile the orthopedic resident, Dr. Robert Hussey, arrived and examined the hand. He con-cluded
that both bones in the forearm, the radius and ulna, were broken, and suggested the hand be elevated; he

proceeded to do this.

Outside the door to the room, one of the admit-ting men stopped Appel. "Are you going to take it, or try
to keep it?"

"Hdl, we're going to keep it," Apped said. "That's a good hand."

The patient was started on two grams of cephaothin antibiotic intravenoudly, and was given more
tetanus toxoid. He had received pain medi-cation at the other hospital, and so far had not requested more.



As a workmen's compensation case, the opera-tion would be done by private surgeons: Dr. Hugh
Chandler for orthopedics, Dr. Ashby Moncure for general surgery. At 5:15, Moncure arrived and looked at
the hand, satisfied himself that it was in-deed viable, and put the patient on cal for the operating room. He
aso caled Chandler and sum-marized the case: "It's a circumferential crush injury to the left hand with
compound fracture of both radius and ulna. Innervation and arterial sup-ply look pretty good."

Meantime, the portable X-ray machine was brought in to take a chest film, and two views of the injured
hand. The medica student finished su-turing the chin laceration. Moncure came back to check that a
sample had been sent to the blood bank. He then went off to try to hasten scheduling for the operating
room.

At 5:30, the patient complained for the first time of pain in his hand. The surgeons were debating what
pain medication to give him when a nurse came in to say the patient was on cal to the OR and would get
pre-operative medication. He re-ceived atropine, Nembutal, and Demerol, which settled the question of
pain medication.

Dr. Hussey, looking at the now-elevated hand, concluded that it appeared a little better; the color had
improved. He wrapped the injured area in soft gauze, and went off to the X-ray unit to examine the films.
He went directly to the residents read-ing room, a cubicle with lighted, frosted glass walls for examining
X rays. The resident was busy reading other films, Hussey went back into the de-veloping room, past signs
which forbade him to do
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90, to get Luches's films. A female technician scolded him; he said he was in a hurry.

He gave the films to the radiologic resident, who put them up and dictated: "Unit number zero zero six,
AP and lateral of the left forearm. There is a transverse fracture of the radiusin the distal third, as well as
the ulna, period. Numerous frag-ments of bone are scattered around the fracture site, period. Considerable
soft tissue swelling ..." Here he stopped, redlizing Hussey was impatient. "Chest film normd," he dictated,
and gave them dl to Hussey, who returned to the patient and su-pervised his transport to the operating
room on the third floor.

It was now six o'clock. The operation was scheduled for 6:15, at which time on the OR blackboard was
written:

KM7 PVT.SERVICE SEVERED ARM MONCURE/CHANDLER

In the operating room, Dr. Brian Ddton, the first of three anesthetists who would work during the
six-hour procedure, was administering an axillary block, injecting lidocaine (a novocaine-like drug) deep into
the armpit, to dull, during the prepara-tion, sensation in the nerves that ran out to the hand. While this was
being done, Moncure dis-cussed the operation: "What we're going to do here is stabilize his bones, and then
deal with soft tissues as need be. | think well find a lot of crush damage to muscle belies, particularly
flexors, but
intact vessels and nerves." He observed that while dinicaly there was questionable nerve damage, a crush
injury could produce this without any actual cutting of nerve fibers, under such circumstances the damage
was probably fully reversible.

At 6:10, while the axillary block was being ad-ministered, Hugh Chandler, the orthopedic sur-geon,
arrived and looked at the X rays. He said that he would stabilize one bone, the radius, and worry about the
other, the ulna, later. Moncure was outside the OR, scrubbing according to the MGH version of the ritud:
three minutes of washing to the elbow with a hard bristle brush, usng orange sticks to clean under the nails,
followed by a dunking to the elbows in an acohol-germicidal so-lution. When he finished his scrub he came
in, put on a pair of sterile rubber gloves, and began to wash the arm with a safety soap and acohol. The
nerve block was beginning to take effect, and it was possible to move the arm less gently without hurting
the patient.

The patient was still awake, but dazed. He stared at his arm curioudy, as if it did not belong to
him. Moncure asked him how it had happened. Peter Luches explained that he had been working in a
private shipyard and a boom had falen on him. It weighed seven hundred pounds and it had struck his
shoulder glancingly, knocking him over-board. But as he fdl, the boom had somehow landed on his hand,



leaving him dangling over the side, with his hand pinned down. This was just af-ter lunch. The other
workmen were not on the
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boat, so Luches had managed to get back up on the deck aone, and attempted to lift the boom. He could
not do it without help. Fifteen minutes passed before the others arrived and were able to lift the boom.

He delivered the entire story in a monotone, while he stared at his hand. Moncure asked him how it felt
now, and he said it was beginning to hurt again. As the surgeons began to drape the in-jured arm with
serile cloths, which entailed con-siderable manipulation of the hand, he complained more. The axillary
block was not working well. With dl preparation made, now was the time to produce general anesthesia.

Ddton, the anesthetist, leaned over Luches and said: "I'm going to put this mask over your face. Youll
breathe only oxygen. Then I'll give you an injection that will make you fal asleep. Don't worry about a
thing, just breathe and relax.”

Luches nodded. The mask was put over his face and he breathed, staring up at Daton, who pro-ceeded
to inject pentathol intravenoudy. Luches blinked once and closed his eyes. He was deeping soundly, but
would continue to do so for only a few minutes. Then he would wake up, unless more pentathol, or a
different anesthetic, was adminis-tered.

Luches was fed pure oxygen for severa mo-ments, to be sure he was fully oxygenated. Then Dalton
injected succinylcholine, a substance that paralyzes the entire body—including respiratory
muscles—briefly. He removed the mask, opened
the mouth, squirted a jet of cocaine down the throat to anesthetize the windpipe and prevent reflex
coughing, and dipped a tube down the mouth into the windpipe. This provided a direct channel from the
mouth into the windpipe and lungs, and prevented a mgor cause of death from anesthesia, namely,
vomiting up of food from the stomach and blockage of the windpipe with this material.

The entire process of intubation took only a few seconds. Once intubated, Luchesi was fed oxygen and
nitrous oxide, a mild anesthetic. Alone, nitrous oxide would not provide sufficiently deep anesthe-sia to
permit surgery, but the axillary block was aso heping. When it wore off, halothane, a more potent gas,
would be added.

The operation began shortly before seven. There were seven people in the operating room at that time.
Five were scrubbed: Moncure and Chandler, sitting on one side of the outstretched hand; Dr. Charles
Brennan, an orthopedic resident, and Steven Krall, a medica student, on the other side; and the scrub
nurse, standing with two trays of in-struments at her fingertips. Also in the room but not scrubbed were the
anesthetist and the circulat-ing nurse.

Around the hand, it was tight quarters. The scrub nurse first pinned sterile towels across the backs of
Moncure and Chandler; this was because the upper-most portions of their backs, where the sterile gowns
were tied, were unsterile, and she did not want to touch them by accident.
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In generd, the operating room is divided con-ceptudly into "dean” and "dirty” areas. The oper-ative
fidd, meaning the exposed area of skin which has been shaved, scrubbed—and generdly covered with
plastic—is clean. The rest of the pa-tient, covered with Serile drapes, isdirty. The fronts of the surgeons
are clean; their backs are dirty. Anything above the levd of the table is clean; anything below is dirty,
and surgeons never let their hands fdl to their sdes. Hands, scrubbed and rubber-covered, are clean;
faces, capped and masked, are dirty, and it is poor form to get one's face too close to the operative fidd
or to touch one's mask with one's gloved hand.

Thefirg indson was made over the underside of the wrig, just back from the thumb. The object was
to find and locate the radid artery in that area. Moncure and Chandler discussed their procedure as they
went, and agreed to find and evauate the principa structures fird: the radid and ulnar ar-teries, which



run toward thumb and little finger re-spectively; the radid and ulnar nerves, which run with the arteries;
and the median nerve, which en-ters the hand a mid-wrist.

As they began work, they found tha the crush injury, with its hemorrhage and sweling of tissues,
mede identification of structures difficult. FHve minutes into the operation, the radid artery was
accidentaly nicked. A fine thin stream of blood spurted up in a foot-long arc. This was quickly
clamped, and Moncure sewed it up with asmdl needle, perhaps no larger than twice the Sze of a
typewriter parenthess mark, and the operation pro-ceeded. Moncure isolated the radid artery for a
distance of severa inches through the wrist. Ev-eryone commented on the fact that pulsations through
the artery were not as strong as they would like. The artery was flushed with heparin to prevent dotting
further dong its course in the had

At 7:20, Dr. Ledie Ottinger, another surgeon, entered the operating room. He had been work-ing
next door in OR 8 for Sx hours, repairing a crush injury to a man's thigh. Moncure, without looking up,
sad to Ottinger: "Were your vessds intact?'

"No," Ottinger said. "The femord artery and vein were completely crushed. They were sepa-rated by
three centimeters.” "How's he doing now?' "Fine," Ottinger said, "if he stays open." He watched the
dissection of the hand for some mo-ments. "Y ou find the radid artery yet?' "We nicked it," Moncure
sad. "Wadll, that'sagood way to find it," Ottinger said, and |eft.
As the operation progressed, Moncure noted that the surgicd fiedd was more bloody. He fdt the
racdid artery and concluded that it was pulsating more fully now.
By eight o'clock, the contrast between the area of surgica dissection and the area of crush injury was
clear. One was clean and smooth, nicdy ex-posed, bleeding very little; the other was mashed
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and oozing blood. Moncure, ill working, glanced up at the clock and sad: "Ottinger and | had a
squash game for eight o'clock. We both ended up here. Thet'll teach us™

The operation itsdf proceeded dowly, impeded by the difficulty of identifying structures within the

injured area. When damaged, a tendon, vein, and nerve can dl look remarkably dike, but iden-tification
mus be made with certainty. Nearly any vein in the body can be cut without conse-quence; to cut a
tendon is an irritation, but not irreparable; to cut an important nerveis a disaster of magor proportions.

Eventudly dl the structures were identified. All were found to be intact except for the ulnar artery,
which was completdy torn. The muscular coat of the artery was in spasm, pinching it off; the ends were
clipped for the time being, and Chandler took over to begin work on the bones.

Hisfirg decison was to shorten the left arm by half an inch. This was necessary because there was a
fragment missing from the ulna, and both radius and ulna had to be the same length. Also, shorten-ing
would make repair of tendons easier. He pointed out that this shortening would not be no-ticeable to the
patient or anybody looking at hm

He began by filing the ends of the radius smooth and then joining them together with a vitdium plate,
meade of an dloy of cobdt, chro-mium, and molybdenum. It is ectricaly neutrd and wel tolerated by
bone and the tissues around

it. Screwing the plate onto the bone was difficult; it was not completed until 10:30.

Meanwhile, the anesthetist had been making some changes. "The axillary block has worn off by now,"
he said. "So we're supplementing the ni-trous oxide with haothane in low concentrations. If he needs
more for pain, well raise the hao-thane" He indicated that he could judge the need for anesthetic by
watching the patient who, while not waking up, would become restless and would bregthe irregulaly if
he was "too light.”

"Theideq," he said, "isto give the minimd an-esthetic necessary to do the job, and to giveit in such a
way that the patient wakes up as soon as possible after the operation.”



After Chandler repaired the radius, Moncure re-sumed vascular and soft-tissue recongtruction. He
fird re-examined the radid artery and decided it was not flowing as wdl as it should, as judged by
queezing the artery wall and feding the pulsartions. To make certain it was clear, he cdled for a amdl
Fogarty catheter. Thisisasmdl, flexible tube with an inflatable rubber bulb at one tip. From the opposite
end, water can be injected into the tube, and the bulb will expand. Thus the cath-eter can be inserted
down an artery, and the bulb inflated within the artery. It can then be drawn back while inflated, and in
doing so, it will dlean out the inner wdl of the artery, removing clots and other obstructions.

The Fogarty catheter is arddively new device, named for its inventor, a surgeon at Stanford Med-
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ica Center. The discussion that ensued is typical of medicine in the modern day. So many develop-ments
and products are becoming available that it is difficult for anyone to keep track.
Moncure: "Get me the smallest Fogarty you have."

The circulating nurse came back with one. "Thisis a humber four."

Moncure: "Let's have a look at it." He removed it from its plastic container; it looked too large. "Are
you sure you haven't got something smaller?"

Scrub nurse to circulating nurse: "'l know we have a six, at least."

"But a gx is larger than afour,” the circulating nurse said. She said it hesitantly, since numbers to designate
Sizes do not always run the same way. For instance, urinary catheters and nasogastric tubes run in
proportion to size—a number fourteen is larger than a number twelve. But needles and sutures run in the
oppodite direction: an eighteen is much larger than a twenty-one needle. "Wéll, see if there's something
smaller.” It turned out there wasn't. Moncure meantime had made a smdl cut in the artery wall, and had
found he could dip in the number four Fogarty without difficulty. He inflated the bulb, drew back, and
found that the subsequent pulse was much im-proved. He sewed the cut shut, and felt the pulse. "Bounding
now," he said.

He directed his attention to the ulnar artery, which had been completely severed by the injury. The
ulnar was smaller than the radia artery; it was
about the size of a pencil lead. As Moncure began to sew the ends together with fine sutures, he said,
"Microsurgery. Watchmaking." It was now 11:30. He sewed it quite quickly, and the remainder of the
operation, which dealt with larger structures, went rapidly. The tendons that had been torn were resewn.
A heavy pin was run down the hollow in-terior of the ulna. By 12:30, the surgeons began to close.

It had been known from the outset that the wound area could not be completdly closed. The tissues
were damaged and swollen; to pull the skin tight across it would compress the arteries and cut off
circulation to the hand, negating dl the efforts of surgery. The incison was therefore only par-tidly closed,
with an area of the inner wrist left open. This area was expected to close by itsdlf, to a degree, and to scar
over for the remainder; after four or five days, they would reevaluate the area to consider skin grafting.
The surgeon's mgjor con-cern was infection. It was decided to continue the patient on cephalothin.

The operation was finished at one in the morn-ing. The patient awoke in the operating room and was
taken to the recovery room. For the first twenty-four hours, he was kept heavily sedated, but by the third
day his pain was considerably less. Two weeks later he was discharged from the hospita. Two months
later, on an office vidt, Moncure found that the patient had essentially full function and sensation in
the nearly severed hand.
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* * %

The growth of modern surgery within the hospi-tal is chiefly attributable to three factors. The
firgt is the discovery of anesthesia. The second is the introduction of aseptic techniques. And the third,
much more recent, is the improved medical understanding of the patient, with attendant im-provements in
pre-operative and, especidly, post-operative care.



Condder anesthesia first. One hundred and three years before Peter Luchesi's hand was sewn back on,
John C. Warren wrote: "Surgery has ceased to be the spectacular occupation it once was.” It is impossible
to miss the regret in his words, but he did not mean it regretfully, for he was talking about the difference
anesthesia had made to sur-gery.

It is hard to imagine how ghastly, dangerous, and hasty surgery was before anesthesia. In War-ren's
own recollection:

In the case of amputation, it was the custom to bring the patient into the operating room and place him
upon the table. [The surgeon] would stand with his hands behind his back and would say to the patient,
"Will you have your leg off, or will you not have it off?" If the patient lost courage and said "No," he was
a once carried back to his bed in the ward. If, however, he said "Yes," he was immediately taken firmly
in hand by a number of strong assistants and the opera-

tion went on regardless of whatever he might say thereafter.

Relief from pain was not the only benefit of an-esthesia. Equaly important was muscular relaxa-tion,
which prior to ether was produced as follows. "In the case of a didocated hip, where it was nec-essary to
effect complete muscular relaxation, an enema of tobacco was freely administered, and while the victim
was reduced to the last stages of collapse from nicotine poisoning the dislocated fe-mur was forced back
into its place."

One might expect this deplorable state of affairs would lead surgeons to search for ways to kill pain and
to be constantly dert for new drugs that might accomplish the job. But in fact this did not hap-pen:
pain-killing drugs were known for forty years before they were applied to surgery. If, as Poincare says,
discovery favors the prepared mind, doctors must be counted strangely unprepared. Briefly, the story is
this

Nitrous oxide was isolated by the English chem-ist Joseph Priestly in 1772. Around 1800, another
Englishman, Humphrey Davy, experimented with the gas, noted its exhilarating and pain-killing properties
and suggested it might be used in sur-gery. The suggestion was ignored. Instead, "laugh-ing gas' became a
popular form of amusement on both sides of the Atlantic. In 1818, ether was found to have the same
effects as nitrous oxide. Soon thereafter, "ether frolics' came into vogue,
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especidly among medicd students and house officers—indeed, a whole generation of young doctors
toyed with immortdity, but missed the point. The observation was repeatedly made that one could bruise
himsdf while under ether and have no recollection of the cause later, but no one connected the
phenomenon to surgica applications. The blindness of these young men is so-bering. (It dso makes one
think more highly of Alexander Heming, whose culture dishes, contam-inated with mold, might have
been thrown out. One wonders how manty hundreds of researchers before hm had seen
penicillin-producing molds, and had attached no sgnificance to them.)

To make maiters worse, when ether was findly used successfully in surgery by two men in
1842—Crawford W. Long in Georgia and Elijah Pope in New York—neither publicized his work
widdy, and their work had no impact on future evais

In 1844, Horace Wdls, a Hartford dentist, pain-lesdy extracted a tooth with nitrous oxide. He
im-mediistdly communicated this news to a former dentist, then a Harvard medicd student, William T. G.
Morton. Morton in turn obtained permission for Wells to come to Boston and demondirate anesthe-sa
before the class of Dr. John C. Warren a the MGH. Wdls did this soon &fter, but apparently did not
obtain sufficently deep anesthesia with nitrous oxide (which is, in any case, not a powerful anes-thetic).
At the crucial moment, the patient
screamed; the students hissed; Wels dunk off in disgrace.

The idea of painless operation was abandoned as hopeless fantasy by dl except Morton, who later
met a chemig named Charles T. Jackson. Jackson suggested the use of ether ingtead of nitrous oxide;



Morton found that it worked and himsdf approached Warren for a chance to demon-drate the method
publidly. It isto Warren's credit that, despite a resounding failure only a short time before, he agreed to a
second trid under his auspices. This occurred on October 16, 1846, in the hospita amphithester under
the Bulfinch Dome

It must have been a strange scene. Morton ar-rived late, permitting some jokes about a last min-ute
falure of nerve. The patient, a man with a tumor under the jaw, sat in a straight-backed chair, facing
Warren and the assembled students, dl wearing frock coats. Also in the room were aticles then
considered fit decoration for an operating the-ater: a skeleton, a large marble statue of Apallo, and a
mummy from Thebes. A photographer was dso present, but according to a newspaper ac-count, "the
Sght of blood so unnerved him that he was obliged to retire”

Apparently the photographer was the only per-son to experience pan that day, for the patient
un-derwent deep anesthesia, made no sound during surgery, and when he awoke, reported that he had
fdt nothing. Dr. Warren, then sixty-eght years old,
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turned with tearsin his eyes to the audience and said, "Gentlemen, thisis no humbug.™*

News of the operation spread with extraordinary rapidity. The first English ether operation was done
some ten weeks laer; it was performed by the noted surgeon Robert Liston, who firs an-nounced
skepticdly, "We are going to try a Yan-kee dodge to make men insengble” Although the anesthetic
worked, Ligon operated with his cus-tomary speed, sngle-handedly amputating the leg at the thigh in
exactly twenty-eight seconds.

Thefirg important effect of anesthesia was to increase the number of operations performed. The

*Morton, who anesthetized Warren's patient, attempted to exploit his discovery for financia gain. He labeled the
ether "letheon” and tried to disguise its characteristic smdl with various aromatic oils, hoping no one would discover
it was only ether. The ploy failed and even the name was dropped when Oliver Wendell Holmes suggested that
"anesthetic" would be a better word.

Undaunted, Morton then petitioned Congress for an award for his discovery. The sum of one hundred thousand
dollars was suggested, but he never received it; dmost immediately a Southern senator put forward a dam in the
name of Craw-ford Long, and Charles Jackson, the Boston chemist, entered one of his own. Debate raged until the
outbreak of the Civil War turned the attention of Congress to other matters.

The aftermath of dl thisis depressing. Horace Wells, the Hartford dentist, went insane, was jailed for throwing acid
at two girls, and committed suicide while in prison. Charles Jackson also went insane and died in an asylum. William
Morton died a forgotten pauper on a park bench at the age of forty-nine.
second was to lengthen the time of operation: the split-second showmanship of Lison and many oth-ers
became obsolete overnight, and new standards of meticulous skill sprang up.

But problems were far from ended. Difficulty with infection remained for many years afterward, until
Joseph Ligter in Scotland formulated his anti-septic methods.

Within the hospitd, cross-infection was com-monplace for dl patients. But surgicd patients, in the
absence of Serile operating techniques, were particularly prone to infection, and one effect of increesng
the duration of operations was to in-crease the opportunity for bacterid contamination of the wound.
Thus in the decades after the intro-duction of anesthesia, the chief cause of surgicd mortdity was

infection.*

*The great mgjority of surgical incisions became infected after-ward and surgeons spoke favorably of "laudable pus"
in the wound. But as Edward D. Churchill has said, 'To intimate that surgeons before Lister expected dl wounds to
suppurate and pour forth 'laudable pus' is to underestimate the intelligence of generations of shrewd observers over
the course of centu-ries. ... Hippocrates taught that dead flesh in a wound must turn to pus, but Theodoric as well as
Mondeville [two medieval surgeons] expected incised wounds, in which dead tissue is cus-tomarily minimd, to hed
without suppuration as a matter of course. In Lister's own century, at the Battle of Waterloo, it was generally agreed



among English surgeons that if the edges of clean-cut saber wounds were drawn together by adhesive straps, heding
would be accomplished without suppuration. Listerism could not, nor did it pretend to, eiminate suppuration arising in
contaminated dead tissue. ... The principle of exci-son of dead tissue (debridement) as the initid step in wound
management findly emerged in the 1914—1918 war."
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There was confusion about infection caused by crosscontamination, from wound infection, and from
decompodtion of dead tissue within the wound. In the absence of cdear understanding, hos-pita
infections—termed "hospitdism"—were gen-erdly attributed to generd environmentd causes. The
location of the hospital was deemed crucid.

The Massachusetts Generd was built on re-clamed land. It was noted that during the summer "the
neighborhood was rendered offensve and un-wholesome by emenations from the flats and newly made
land." In 1875, the Board of Consul-tation recommended to hospita trustees that "no more buildings
should be erected upon the land adjacent to the present wards because of improper (land) filling. ... At
some future time, it will be for the best interest of the hospitd if the buildings should be given up and a
new dte selected, one more fitted to the purposes of a hospita than the present one is now or ever can
be"

The date of this comment, 1875, is sgnificant, for Listerian antisgpsis had been introduced sx years
before to the MGH by gaff members who had vigted the Scottish innovator's hospita in Edinburgh.
Antisgpsis was not widdy accepted in this country, however, for nearly thirty years afterward. Instead,
environmental arguments continued—despite the fact that Lister had hadved infection rates in a hospita
that was built on the Ste of a makeshift cemetery in which thousands of cholera victims had been
shdlowly buried only a decade previoudy.

It took less than three months for anesthesia to gain wide acceptance in medicine. It took more than
thirty years for antisepss to be accepted. Why? Both discoveries addressed themseves to equdly
important problems—if anything, infection was an even greater problem than pain. And both techniques,
though primitive, certainly worked. What accounts for the differencein speed of ac-ceptance?

Sdentific understanding is not part of it. At the time the two innovaions were proposed, neither could
be explained. And though we now under-stand antiseps's, we dill cannot explain why anes-thetic gases
kill pain.

Nor is diffuson of informetion a problem. News of antisspss spread as quickly as news of
anes-thesa. Ligter's techniques were widdy and haotly debated in every Western country.

The answer seems to lie with medicings capac-ity for deding with individuas rather than groups.
Anesthesa was dramatic, it produced a postive ef-fect, and it could be seen working in the individ-ud.
On the other hand, antiseps's was passive, not dramatic, and negative in the sense thet it tried to prevent
an effect, not produce one. It was common in the early days of antisepsis for a skeptical sur-geon to
hdf-heartedly try the lengthy, exasperating techniques on one or two patients, find that the pa-tients ill
became infected, and generdize from this experience to conclude the sysem was worth-less. Nor can

one redly hold this againg them, for a modern understanding of individua and group
9%

FIVE PATIENTS

Peter Luchesi

97

effects—the notion, for example, of a "controlled dinicd trid" in dl its Satigtica ramifications—is very
recent indeed.

Nonetheless, antisepsis eventudly became ac-cepted in principle and thereafter followed a string of
contributions to Sterile operative technique. Wil-liam S. Halstead, the Johns Hopkins surgeon, is credited
with introducing rubber gloves for surgery in 1898. Specid gowns to replace street clothes came at the



turn of the century. Masks were not common until the late 1920's.

Ultimately, antibiotics provided the find power-ful tool. Thus, in the space of a century, surgica
mortdity, which was generdly 80 per cent at the time of the Civil War, was cut to 45 per cent by
Ligerian methods, and dowly cut even further in ensuing years, until it is now about 3 per cent in most
hospitals.

Ways to reduce the percentage to zero are being explored. In recent years, the evolved ritud of timed
scrubs, gerile gowns, rubber gloves, and masks has been criticized. Various sudies have in-dicated that
scrubbing does not clean the skin, but just loosens the bacteria on the hands, making them more mobile;
that one quarter of dl gloves have holes in them; tha modern gowns are perme-able to bacteria,
epecidly if they become wet (as they often do in the course of operation); that doorways seding off
operating rooms do not pre-vent spread of bacteria but serve as collecting places for them. Such studies
are too conflicting at

present to see a clear trend, but it islikdy that the ritud will be strongly modified in coming years.
Surgeons themsdves tend to be dmost compla-cent about the sudies, largdy because post-operative
infection is no longer amgor problem. In fact, the most common early, immediate, direct cause of desth
from surgery is not the operation but the anesthesia
One wonders why this was not dways so, espe-cidly in view of early methods for adminigtering ether,
by use of a cone-shaped sponge. J. C. War-ren recdls that during the Civil War period:

These men, many of whom had become inured both to fighting and to a free use of acohoal, were not
favorable subjects for the adminisira-tion of ether, and | have dill avivid recollection of my efforts as a
sudent and a house pupil a the hospitd [1865-6] to etherize these patients. "Going under ether” in
those days was no trifling ordeal and often was suggestive of the scrimmage of a footbdl team rather
then the quiet decorum which should surround the operating table. No prdiminary treatment was
thought necessary, except posshbly to avoid the use of food for a certain time previous to the
admindration. Patients came practicdly as they were to the operaing table and had to take their
chances. They were usudly etherized at the top of the staircase on a little chair outside the oper-ating

theater, as there was no room exiding for this purpose a the time. In the struggle which
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ensued, | can recdl often being forced againg the bannisters with nothing but a thin ral to pro-tect me
from afdl down three flights But how-ever powerful the patient might be, the man behind the sponge
came out victorious and the panting subject was carried triumphantly into the operating room by the
house pupil and attendant.

Although the method of induction was primi-tive, it was not very dangerous. Profound anesthe-sia was
difficult to accomplish and serious complications, Warren says, "were not commonly encountered.”

Thusin a sense surgery has come aful circle, from the time when anesthesia opened new hori-zons to
the time when anesthesia provides a seri-ous hazard to operation. It is the kind of ironic twist that one
frequently encountersin medica hidary.

A dassc example of the full cirde is the story of gopendicitis. Thisis a very old disease-Egyptian
mummies have been found who died of it—but it was never accurately described until 1886.

During most of the nineteenth century, surgeons were wel aware of diseases which produced pain and
pus in the right lower quadrant of the abdo-men. Some attempts were even made to operate for the
condition, by draining the abscess. But re-sults were not encouraging and in 1874 the En-glish surgeon
Sr John Erickson said that the
abdomen was "forever shut from the intruson of the wise and humane surgeon.” Note that pain was not a
condderation here—surgicd anesthesia was nearly thirty years old. Rather it was the fact that pus



callections in the abdomen were not under-stood and did not appear to be heped by surgica
intervention.

Tweve years later, an MGH pathologist named Regindd H. Fitz, who had traveled in Europe and
studied under the great German pathologist Rudolf Virchow, published the results of an intensive study of
466 cases of "typhlitis' and "perityphlitic abscess," as the disease processes were then rather vagudy
cdled. Ftz concluded that what the sur-geon found a operation—a large area of inflamed bowe and
widespread pusin the abdomind cavity—had resulted from an initid, amdl infec-tion in the gppendix. By
describing "appendicitis” he created, in effect, a new disease.

The new disease was not reedily accepted by the medicd professon. Nor was Fitz's assertion that
proper treatment required operation before rupture, instead of afterward. Today the idea of "operative
intervention” is commonplace, but in Fitz's day surgery was generdly the last resort, not the fird.

Even after his dinicd description of appendici-tis was accepted, the surgicd treatment remained a
maiter of dispute. In many hospitals, appendec-tomy was consdered a bizarre procedure of
ques-tionable vadue. In 1897, when Harvey Gushing was a house officer at Johns Hopkins (after having
interned a MGH and having seen severd appendec-
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tomies performed), he diagnosed appendicitis in himsdlf. He had great difficulty convincing his col-leagues
to operate; both Halsted and Osier advised againgt it. Findly, however, the surgeons gave in and agreed to
do the procedure. Gushing did dl the rest: he admitted himsdlf to the hospital, performed the admisson
physica examination on himsdlf, di-agrammed the abdomina findings, wrote his own pre-operative and
post-operative orders. It was said that he would have performed the operation him-self as well, had he been
able to devise a way to do so.

In the next few years, appendicitis became not only an acceptable but a fashionable disease; in 1902, it
was diagnosed in King Edward VIl of En-gland, who was operated on for the condition. This signaled the
onset of a great vogue for diagnosis and surgical treatment of appendicitis.

As areasonably safe, reasonably smple abdom-inal operation, it encouraged surgeons to be more daring
in exploring this body cavity. Their encour-agement was not without its drawbacks, however: surgeons
were s0 enthusiastic that nearly every bellyache was likdly to receive an operation, and there sprang up a
vogue for removal of ovaries and tubes in women, aong with the appendix. The end result of this was the
inditution of qudity-control checks on surgica procedures, through the "tissue committees' headed by
pathologists.

Dr. Francis D. Moore has said: "[Fitz] was a student of pathology telling the surgeons to do more
operations. . . . How ironical it was that
within thirty years it was to be the pathologists who applied the brakes to a surgical profession that was
running wild with the operation for ap-pendicitis.”

Remembering Mr. O'Connor's case, it may be wel to go into some of the differences, and some
misconceptions, regarding the relaionship of sur-geons and internists. The two groups have never been too
congenial. Traditiondly, physicians have considered themselves more intellectual than sur-geons.
Descendants of Hippocrates, they look down upon surgeons as descendants of barbers. Surgeons, on the
other hand, see themselves as action-oriented and regard internists as procrastina-tors, unwilling and unable
to take action.

Temperamentally and philosophically, the two groups are at loggerheads. At medltimes in the doctors
dining room, medical and surgica house officers can be heard berating each other about the care their
respective patients have received. The surgeons say that an internist will sit hapless by the bedside and
watch a patient die; the internists say that the surgeon will cut anything that moves. Most of this tak
represents a time-honored outlet for black humor, but there is along history of gen-uine conflict.

Dr. Paul S. Russell quotes the surgeon Sir Heneage Ogilvie in a most revealing passage:

A surgeon conducting a difficult case is like the skipper of an ocean-going yacht. He knows the port he
must make but he cannot foresee the
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course of the journey.... The physician's task is more comparable to that of the golfer.... If he judges the
direction and the wind right, esti-mates each lie correctly, finds the right club for each shot and uses it
successfully, he will get an eagle or a birdie. If he makes a mistake he will make a poor score but he will
get there in the end. The ground will not split beneath his feet, the game will not change suddenly from
golf to bullfighting.

That was written in 1948. Six hundred years earlier, the French surgeon Henri de Mondeville set down
his reasons for considering surgery supe-rior to medicine:

Surgery is undoubtedly superior to medicine for the following reasons. 1. Surgery cures more complicated
maladies, toward which medicine is helpless. 2. Surgery cures diseases that cannot be cured by any other
means, not by themselves, not by nature, nor by medicine. Medicine indeed never cures a disease s0
evidently that one could say that the cure is due to medicine. 3. The do-ings of surgery are visble and
manifest, while those of medicine are hidden, which is very for-tunate for physicians. If they have made a
mis-take, it is not apparent, and if they kill the patient, it will not be done openly. But if the surgeon
commits an error ... this is seen by everybody present and cannot be attributed to nature nor to the
condtitution of the patient.
For hundreds of years, surgeons have been bet-ter paid than physicians. Internists will not be sur-prised
to know how ancient is the surgeon's concern with fees. In medieva times, Mondeville was
preoccupied with the matter:

The surgeon who wants to treat his patient prop-erly must settle the matter of fee first of dl. If he is not
assured of his fee, he cannot concen-trate on the case. He will examine superficidly, and will find
excuses and delays, but if he has received his fee, things are different. . .. The surgeon must have five
thingsin mind: firgt, his fee; second, to avoid gossip; third, to operate cautioudy; fourth, the malady; fifth,
the strength of the sick man. The surgeon must not be fooled by external appearance. Wealthy people
when they go to see a surgeon dress in poor clothes, or, if they are richly dressed, will tel stories in order
to reduce the surgeon's salary.... | have never found a man rich enough, or rather, honest enough to pay
what he promised without being compelled to do so.

On the other hand, enthusiasm for operation is not an ancient vice of surgery, but a quite modern one. It
was heralded by the development of anes-thesia and antisepsis, both less than one hundred fifty years old.
Operative restraint is gill newer, a consequence of quality-control checks that are less than forty years old.

Mr. O'Connor was in the hands of the surgeons
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for two weeks. He was not operated upon; there was insuffident evidence of surgicdly treatable disease
and therefore he received essentidly med-icd treetment on the surgicd wards. Thisis a far cry from the
days when an MGH surgicd chief resdent told his aff (perhaps gpocryphdly): "Ev-ery person has at
least three surgicd diseases. All you have to do is find them." And it is a far cry from the days when the
medicd resdents could accurately dam that surgeons didnt know how to read an
electrocardiogram—and furthermore didn't care. In fact, there is a great ded of evidence that surgery
and internd medicine are merging. It is a process that has taken severd centuries, but today the
cardiologists and cardiac surgeons work hand in hand, as do the immunologigs and transplant surgeons;
the tumor chemothergpists and the tumor surgeons; one need only look at the number of sur-gicd house
officers at the MGH who have done basic research in biochemistry and molecular biol-ogy to recognize



the trend.

Bertrand Rusdl once said that we describe the world in mathematical terms because we are not
clever enough to describe it in any more profound way. Similarly, surgeons and internists have come to
see that surgery and medicine have the common god of dtering the functiond status of tissues within the
body. However, dtering tissues with a knife is a rdatively crude way of going about things the finet
surgeons are aways the modt re-luctant to operate.

Thisisnot to say that the scalpd will becomea
museum piecein our lifetime. Far from it. As sur-gery moves from a business of excison to a busi-ness
of repair and implantation, it will be ever more important to the conduct of medicine. But the trend
toward cooperation with internigts, rather than competition with them, is likdy to be ex-tended as time
goes on.

Indeed, the dramatics of the operating room have obscured the fact that most of the advances in
urgery have taken place in terms of pre-operative and post-operative care. Modern surgery is
im-mensdy more complex than it was a century ago, but this complexity has more to do with eectrolyte
balances than with ligature points.

One can ague that in the lagt twenty years sur-gicd advance has been largdy dependent on
para-surgical innovation, more involved with what goes on outside the operating room than with what
goes on indde it. The paradoxica effect of this has been to increase the range and variety of services
directed toward the operating rooms. Vast areas of the hospitd are now given over to support and
maintenance of a heavy surgica schedule, involv-ing more than 16,000 operations a year. Two clear
examples are Centra Supply and the Blood Bank.

"Centrd Supply” congsts of a angle large room located one floor above the operating rooms. As its
name implies, it serves as the centra supply room for the hundreds of Serilized articles required for the
operating rooms, as wdl as the other floors, of the hospita. All gerilization is done here; forty-
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three people are employed to keep the room in op-eration around the clock, seven days a week. Its
operating budget is more than $600,000 a year.

Exduding operating ingruments, Central Supply stocks nearly 500 separate items. These include 44
kinds of Foley catheters, 29 kinds of drains, 10 kinds of needles, 15 kinds of sponges, and 55 kinds of
"sets'—prepackaged collections of equip-ment used in carrying out specid procedures. They range from
acohal nerve-block sets to arteria-oxygen sets to liver-biopsy sets to suture sets and venous-pressure
sets. Each st is handed out, used, returned for re-sterilization and repackaging, and handed out again.

Altogether, Centra Supply hands out 12,000 items a day, or nearly 4.5 million items a year. The work
of Centrad Supply has been increasing mark-edly in recent years. For example:

1966
27,000
37,000
485,000
1968 38,000 61,000 1,208,000

HOSPITAL USE
Dressing sets Suture sets Thermomdars

These are red figures, in the sense that they do not represent absorption of work previoudy done by
some other areain the last two years, but rather a Smple increased demand by the hospitdl for these



items

It should be stated at once that Centra Supply does not handle dl the items now required by
medicd technology. For instance, the ten kinds of needles it carries do not indude needles for routine
intramuscular and intravenous use; these are pur-chased pregterilized and are thrown away after use.
Rather, Centrd Supply stocks intracardiac needles, spind needles, sernd puncture needles, ventricu-lar
needles, and other milarly specidized nondis-posable apparatus.

The question of whether Centrd Supply should be doing as much as it does is the subject of de-bate.
The cost of everything used in the hospitd has grown so enormoudy that even the smplest detalls of
patient care have undergone renewed scruting—reveding them, suddenly, as not so sm-ple. Consider
the Great Thermometer Controversy.

Thermometers were fird used dinicdly in 1890, when they were delicate gadgets a foot long, but they
are now a staple of modern care, and the larg-est item of business for Central Supply, which hands out
between 3,000 and 4,000 thermometers a day. The MGH employs a method of reprocess-ing
thermometers—unclean thermometers are re-turned to Centra Supply, washed, Serilized, spun dry, and
repackaged for use again.

The hospital recently commissoned a cost andl-ys's of thermometer systems, which concluded that the
average patient had 2.5 thermometer readings a day, and a totd of 32 readings during an average
admisson of 13 days. Within this framework, three possble sysems were examined: the reus-able
thermometer; a disposable probe used in con-junction with a portable sensing unit; and a
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personal-thermometer system in which each patient is given his own thermometer at admission, and keeps
it a his bedside throughout his stay.
The conclusions on cost per year were as fol-lows:

Reprocessable, reusable $30,113.00
Probe and sensing unit $49,786.00
Personal thermometer $13,250.00

This does not tell the full story, however. There are some complicating factors. First, the present MGH
system is inefficient. Central Supply does not get back dl the thermometers it gives out; in 1968, it spent
$30,000 to replace lost thermome-ters, thus effectively doubling the cost of the pres-ent system. Second,
the probe and sensing unit has an important front-end cost, namely the sensing units, which cost $190 each.
Amortization has not been figured into the above accounting. Neither has nursing time been assessed—and
the sensing units, unlike regular thermometers, are virtualy in-stantaneous.

The stuation is further confused by fear that a personal-thermometer system may not provide ad-equate
patient safeguards. Some have envisioned a situation in which a tuberculous patient is moved to a different
room, and a new patient put in his place, with the thermometer inadvertently remain-ing at his bedside, to be
popped into the mouth of the unsuspecting new admission. The example is
farfetched, but certainly any new system deserves close scrutiny to assess its reliability and safety.

The upshot of dl thisisthat it is difficult to be certain what is the best, safest, and cheapest way to take
a patient's temperature. The problems in determining cost for this relatively smple matter are magnified
many times when one attempts to unrave the cost of a radiologicd unit or a chemis-try laboratory. Given
the vagaries of accounting methods, and the uncertainty of rdiability with dif-ferent systems, it becomes
extraordinarily difficult to decide which costs are justified and which are not.

The controversy rages on, but on balance the cost advantages are too great, and the potential for danger
too little, to permit the hospita to disregard the persona-thermometer system. Converting to this system
would save the hospital only five hun-dredths of one per cent of its annual budget. But one can see how a
series of amilar minor cost changes could ultimately affect total hospitaliza-tion cost.



The Blood Bank is another large and expensive facility. The MGH now has what is believed to be the
largest single hospital blood bank and transfu-sion service in the world. Located on two floors of the Gray
Building, it accounts for one fifth of dl the blood used in the state of Massachusetts. The great maority of
the blood goes to surgical patients, with a large proportion going to open-heart cases. At times as much as
athird of dl hospital blood has gone to the cardiac surgicd service. This
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massive consumption, in turn, is largely the conse-quence of the heart-lung machines, which require large
amounts of blood to "prime"’ the pump.

Although the size of the Blood Bank is closdly related to the increasing demand of cardiac sur-gery, its
growth preceded the development of open-heart techniques. The MGH Blood Bank was begun in 1942,
under the part-time direction of Dr. Lamar Soutter. The hospital, skeptical of the need for such a thing,
contributed $5,000 in equipment and a basement room in one of the buildings. Soutter recalls that "in the
beginning everything went wrong [but] the effort paid off with unex-pected rapidity. In November of 1942
the Hospital was flooded with victims of the Cocoanut Grove [fire] disaster. The Bank had more than
enough plasma to give the patients adequate care. This sin-gle episode swept away the last of the
opposition to the Bank and it became firmly established as a necessary part of the Hospital."

The Bank has always operated in the black, though its operating budget has grown from $5,000 in
1942 to $144,300 in 1951, and findly to more than $1 million yearly at the present time. The staff has
grown from one nurse, one techni-cian, and a part-time physician in 1942 to more than one hundred
technicians and nurses and sec-retaries at present.

By definition, an organ is a mass of specialized cells serving some specific function. According to
this definition, blood is an organ, though one does not often think of it in this way.

As adeveoping organ in the embryo, blood is formed from the same tissue which aso differenti-ates into
cartilage, connective tissue, and bone. This helps explain why, for example, blood is formed in bone
marrow.

In the adult man, blood consists of five quarts of liquid, accounting for 7 per cent of adult body weight.
This makes it, on a weight basis, a respect-ably large organ—much larger than either the lungs (1 per cent)
or the liver (2 per cent). The functions of blood are suitably complex, ranging from transport of oxygen and
nutrients to defense of the body against infection.

If blood is an organ, a blood transfusion is an organ transplantation. It is not idle to think of transfusions in
this way, for nearly dl the prob-lems of modern organ transplantation were first met, and solved, in dedling
with blood transfusion. Only our familiarity with modern transfusion makes us forget that it is, in fact, a
transplant—a gift of vita cells from donor to recipient.

No one knows when the firgt transfusion was performed, but it was certainly a long time ago, for the
efficacy of blood was highly regarded in an-cient times. In early accounts, it is not clear whether the blood
was transfused or drunk, since both methods were considered useful. Celsus, in Roman times, refers to
treatment of epilepsy by drinking the hot blood from the cut throat of a
112
FIVE PATIENTS

Peter Luchesi
113

gladiator. The Mongoals, living in a horse culture, often drank horse blood for sustenance.

The idea of intravenous injection is dso old. Ovid relates that Jason was helped by Medea with an
injection of "sucds' into hisjugular vein.

Behind the early interest in transfusion was the quiite logicd notion that an illness invalving blood loss
was best treated with blood replacement. Early materids for this were primitive—needles made of quills
and bone, tubing formed from blad-ders or lesther. In many cases, animd blood was transfused to
humen beings, often with the addi-tion of semen, uring, and other substances thought to be invigorating.



It is not surprising that patients often died from this procedure. Donors often died, as wdl. In a
famous instance, Pope Innocent VI recaeived a transfusion from three young boys in 1492. The donors
aswadl asthe recipient expired within afew days.

In the eighteenth century, when better materids were available and more careful observation the rule, it
became clear that certain patients benefited from transfuson but others did not. This early no-tion of the
"trandfusion reaction” evolved dowly, culmingting in Karl Landsteiner's discovery in 1900 of A, B, and O
blood groups. This repre-sented the firg clear, unequivocd statement that dl blood was not the same.
For more than a de-cade after Landstener's work, there was no practi-cal dinicd method of
differentiating blood groups. The search for such techniquesis a direct forerun-
ner of modern tissue-typing methods for transplan-tation of other organs.

Jugt as the matching of donor and recipient was a problem, so was storage of the organ. Untreated,
blood clots soon after it is drawn. 1t was not until 1916 that blood could be kept refrigerated for two
weeks in glass bottles, with the addition of anti-coagulating substances. And it was not for more than
twenty years after that that dinica blood banking began on any scale in this country. There was no
important improvement in storage tech-niques until 1952, when glass bottles were re-placed by plagtic
bags, which preserved blood dements much better.

More recently has come the ability to store fro-zen blood. This sngle technica capability has solved
severd traditiond banking problems, and indeed is now integrd to the MGH function: most open-heart
cases are done with frozen blood.*

Formerly, dl blood had to be used within three weeks. Now it can be stored at -120° F. for five
years or more. In the past, patients had to be matched to ther own blood type. Now, the
freezing-thawing process washes out serum anti-bodies, which means that type O frozen blood can be
transfused to anyone, regardiess of his blood type. The need for the bank to stock meny differ-ent
blood types is therefore reduced.

And, findly, thereis evidence that therisk of

*Dr. Charles Huggins, an MGH surgeon, was one of the pio-neers in making frozen blood practical for clinical use.
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hepatitis, a traditional problem with transfusions, is reduced when frozen blood is used.

There are, of course, some drawbacks to frozen blood. It is more expensive a the present time. Also,
some blood components, notably platelets, which are important to clotting, are lost and must be supplied
separately. But there are easy tech-niques for this.

In fact, the products of the modern blood bank are increasingly sophisticated. In 1942, the bank produced
only two products—whole blood and plasma (the liquid portion without the cells). But it is now possible to
give whole blood, or packed red cdls without plasma, or platelets; it is possible to give plasma, or only the
protein from the plasma, or only specific parts of the total protein without the others. Each of these
speciaized blood bank products is becoming increasingly important to the conduct of modern medicine.

What has dl this meant to surgery? As it has be-come more scientific and more complex, a certain
amount of the drama and flair, the spectacle that Warren remembered, has disappeared—or at least
become muted, until it is hardly recognizable.

On Saturday mornings at the hospital, surgica clinics are hed for students in which patients are
presented pre-operatively and then the students are invited to watch the procedures from the several
overhead viewing galleries. This teaching exercise is the last remnant of a proud tradition of surgica
spectacle. Dr. E. D. Churchill, former MGH Chief of Surgery, gives the following account:

The display of operations at the Hospital on Sat-urday mornings continued well into the 1920's. Unusua
cases were assembled so that the senior surgeons on duty could have an impressive list of operations
scheduled for the amphitheater. The two services, East and West, vied with each other in trying to stage



the better show. In the Surgica Building, opened in 1900, the display reached mgor proportions. When
the morning's list was a long one, an operation would be started in a small room and then the entire outfit
trundled like a troupe of gypsies into the pit of the amphitheater, where the crucial phase of the
procedure was demonstrated to the visiting doc-tors. The surgeons would be alotted, say, fifteen
minutes. Whether or not the operation had been completed, at the expiration of the allotted time the tents
were folded, the troupe moved off stage to complete the operation elsewhere, and a new act took over.. .
. Great weight was placed on the speed and daring of the operator.... Ten-sion mounted when some
prima donna showed reluctance to withdraw from the spotlight and overstayed his time to hold the
audience spell-bound in an ad lib recounting of his surgical prowess.

The prowess of the surgeon has steadily increased since then, to the point where reconstructing a
116

FIVE PATIENTS

nearly severed hand is, if not commonplace, a least nothing to get very excited about.

And if, in this age of tdevison, the surgeon shows more flamboyance than is scentificdly nec-essary,
more sense of drama then ismedicdly in-dicated, he can a least be excused for upholding the traditions
of his cdling—and, in a deeper sense, the facts of hislife

SYLVIA THOMPSON

Medical Transition

figt 404 fran Los axdes to bodon was somewhere over eastern Ohio when Mrs. Syl-via
Thompson, a fifty-six-year-old mother of three, began to experience chest pain.

The pain was not severe, but it was persistent. After the aircraft landed, she asked an arline of-ficid if
there was a doctor at the airport. He directed her to the Logan Airport Medicd Station, at Gate 23, near
the Eastern Airlinestermindl.

Entering the waiting area, Mrs. Thompson told the secretary that she would like to see a doctor.

"Areyou a passenger?’ the secretary said.

"Yes," Mrs. Thompson said.

"What seemsto be the matter?”

"l haveapaninmy chest."

"The doctor will see you in just aminute” the secretary said. "Please take a seat.”

Mrs. Thompson sat down. From her chair, she could look across the reception area to the com-puter
console behind the secretary, and beyond to the amdl pharmacy and dispensary of the station. She could
see three of the Sx nurses who run the

11Q
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gation around the clock. It was now two in the af-ternoon, and the Sation was rdatively quiet; earlier in
the day ahdf dozen people had come in for yelow fever vaccinations, which are given ev-ery Tuesday



and Saturday morning. But now the only other patient she could see was a young air-plane mechanic
who had cut hisfinger and was having it cleaned in the trestment room down the comidor.

A nurse came over and checked her blood pres-sure, pulse, and temperature, writing the information
down on adip of paper.

The door to the room nearest Mrs. Thompson was closed. From ingde, she heard muffled voices.
After severd minutes, a stewardess came out and closed the door behind her. The stewardess ar-ranged
her next appointment with the secretary and left.

The secretary turned to Mrs. Thompson. "The doctor will talk with you now,” she said, and led Mrs.
Thompson into the room that the stewardess had just |eft.

It was plessantly furnished with drapes and a carpet. There was an examining table and a chair; both
faced a tdlevison console. Benegth the TV screen was a remote-control tdevison camera. Over in
another corner of the room was a portable camera on a ralling tripod. In ill another comer, near the
examining couch, was a large ingrument console with gauges and dias.

"Youll be speaking with Dr. Murphy,” the sec-retary said.

A nurse then came into the room and motioned Mrs. Thompson to take a seet. Mrs. Thompson |ooked
uncertainly at al the equipment. On the screen, Dr. Raymond Murphy was looking down at some papers
on hisdesk. Thenurse said: "Dr. Murphy." Dr. Murphy looked up. The television camera benegth the
TV screen made agrinding noise, and pivoted around to train on the nurse.

N

"Thisis Mrs. Thompson from Los Angdles. She is a passenger, fifty-Sx-years old, and she has chest
pain. Her blood pressure is 120/80, her pulseis 78, and her temperature is 101.4."

Dr. Murphy nodded. "How do you do, Mrs. Thompson."

Mrs. Thompson was dightly flustered. She turned to the nurse. "What do | do?’

"Jud talk to him. He can see you through that camera there, and hear you through that micro-phone.”
She pointed to the microphone suspended from the calling.

"But whereishe?'

"I'm at the Massachusetts Generd Hospitd," Dr. Murphy said. "When did you firg get this pan?'
"Today, about two hours ago.”
"Inflight?'
e
"What were you doing when it began?’
"Eating lunch. It's continued sincethen.”
"Can you describeit for me?!
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"It's not very strong, but it's sharp. In the left Sde of my chest. Over here” she said, pointing. Then she
caught hersdlf, and looked quetioningly at the nurse.

"l see" Dr. Murphy said. "Does the pain go anywhere? Does it move around?”

"No."

"Do you have painin your ssomach, or inyour teeth, or in either of your ams?'

"No."

"Does anything make it worse or better?'

"It hurtswhen | take a deep breath.”

"Haveyou ever had it before?"

"No. Thisisthefirg time."

"Have you ever had any trouble with your heart or lungs before?”

She sad she had not. The interview continued for severd minutes more, while Dr. Murphy



deter-mined that she had no griking symptoms of car-diac disease, that she smoked a pack of cigarettes
aday, and that she had a chronic unproductive cough

He then said, "1'd like you to St on the couch, please. The nursewill hep you disrobe.”

Mrs. Thompson moved from the chair to the couch. The remote-control camera whirred me-chanicaly
asit followed her. The nurse hdped Mrs. Thompson undress. Then Dr. Murphy said: "Would you point
to where the pain is, please?'

Mrs. Thompson pointed to the lower-left chest wall, her finger describing an arc dong the ribs.

"All right. I'm going to listen to your lungs and heart now."

The nurse stepped to the large indrument con-sole and began flicking switches. She then applied a
amdl, round metd stethoscope to Mrs. Thomp-son's chest. On the TV screen, Mrs. Thompson saw
Dr. Murphy place a stethoscope in his ears. "Jugt breasthe easly with your mouth open,” Dr. Murphy
sad.

For some minutes he listened to breath sounds, directing the nurse where to move the stethoscope.
He then asked Mrs. Thompson to say "ninety-ning’ over and over, while the stethoscope was moved.
At length he shifted his attention to the heat.

"Now I'd like you to lie down on the couch,” Dr. Murphy said, and directed that the stethoscope be
removed. To the nurse "Put the remote camera on Mrs. Thompson's face. Use a close-up lens”

"An eeven hundred?' the nurse asked.

"An deven hundred will befine

The nurse wheded the remote camera over from the corner of the room and trained it on Mrs.
Thompson's face. In the meantime, Dr. Murphy adjusted his own camera so that it was looking at her
abdomen.

"Mrs. Thompson," Dr. Murphy said, "Il be watching both your face and your somach as the nurse

pal pates your abdomen. Just rlax now."
He then directed the nurse, who fdt different areas of the abdomen. None was tender.

"I'd liketo look at the feet now," Dr. Murphy
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said. With the help of the nurse, he checked them for edema. Then he looked at the neck veins.

"Mrs. Thompson, we're going to take a cardio-gram now."

The proper leads were attached to the patient. On the TV screen, she watched Dr. Murphy turn to one
side and look at a thin strip of paper.

The nurse said: "The cardiogram is transmitted directly to him."

"Oh my," Mrs. Thompson said. "How far away is he?"

"Two and a half miles," Dr. Murphy said, not looking up from the cardiogram.

While the examination was proceeding, another nurse was preparing samples of Mrs. Thompson's blood
and urine in a laboratory down the hall. She placed the samples under a microscope attached to a TV
camera. Watching on a monitor, she could see the image that was being transmitted to Dr. Murphy. She
could aso talk directly with him, moving the dide about as he instructed.

Mrs. Thompson had a white count of 18,000. Dr. Murphy could clearly see an increase in the different
kinds of white cells. He could also see that the urine was clean, with no evidence of infection.

Back in the examining room, Dr. Murphy said: "Mrs. Thompson, it looks like you have a pneu-monia.
We'd like you to come into the hospital for X rays and further evaluation. I'm going to give you something to
make you a little more comfort-able."

He directed the nurse to write a prescription. She then carried it over to the telewriter, above the
equipment console. Using the telewriter unit at the MGH, Dr. Murphy signed the prescription.

Afterward, Mrs. Thompson said: "My goodness. It was just like the real thing."

When she had gone, Dr. Murphy discussed both her case and the television link-up.



"We think it's an interesting system,” he said, "and it has a lot of potential. It's interesting that patients
accept it quite well. Mrs. Thompson was a little hesitant at first, but very rapidly became ac-customed to
the system. There's a reason—talking by closed-circuit TV is really very little different from direct,
persona interviews. | can see your fa-cia expression, and you can see mine, we can tak to each other
quite naturaly. It's true that we are both in black and white, not color, but that's not redly important. It isn't
even important for der-matologic diagnoses. You might think that color would be terribly important in
examining a skin rash, but it's not. The history a patient gives and the digtribution of the lesions on the body
and their shape give important clues. We've had very good success diagnosing rashes in black and white,
but we do need to evaluate this further.

"The system we have here is pretty refined. We can look closely at various parts of the body, using
different lenses and lights. We can see down the throat; we can get close enough to examine pupil-lary
dilation. We can easily see the veins on the
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whites of the eyes. So it's quite adequate for mogt things

"There are some limitations, of course. You have to ingruct the nurse in what to do, in your behdf. It
takes time to arrange the patient, the cameras, and the lighting, to make certain observations. And for
some procedures, such as papating the abdomen, you have to rely heavily on the nurse, though we can
watch for muscle spasm and facid reaction to pain—that kind of thing.

"We don't daim that this is a perfect sysem by any means. Bt it's an interesing way to provide a
doctor to an area that might not otherwise have one"

Boston's Logan Airport is the eighth busiest in the world. In addition to the steady stream of in-coming
and outgoing passengers, there are more than 5,000 arport employees. The problem of pro-viding
medicd care to this population has been a difficult one for many years. Like many popula-tions, it is too
large to be ignored, but too smdl to support a full-time physician in residence. Nor can a physician essly
make the journey back and forth from the hospitd to the airport; though only 2.7 miles away, the airport
is, practicaly spesking, is-olated for many hours of the day by rush-hour traf-fic congestion.

The solution of Dr. Kenneth T. Bird, who runs the unit, has been to provide a physcdan when the
patient demand is heaviest, and to provide addi-tiona coverage by televison. The sysem now
used, cdled Tee-Diagnosis, is frankly experimen-tal. It has been in operation for dightly more than a
year. At the present time, eight to ten patients a day are interviewed and examined by tdevison.

The Logan TV sysem is probably the firg of its kind in the country, but Bird refuses to discuss
pri-ority. "The firg to haveit," he says, "was Tom Swift, in 1914."

Catanly there is a sciencefiction qudity about the dation's equipment, for adong with the
Tde-Diagnods apparatus, there is dso a time-sharing sation linked to the hospitd's computer. Among
other things, this computer can be used to take a prdiminary hisory—to function as a doctor in
questioning the patient about his symptoms and their nature. Some 15 per cent of the patients ex-amined
by Tde-Diagnoss have had their medicd higtory taken by computer before they see the doc-tor himsdf.
Like the cardiogram, the computer his-tory can be sent directly to the physcian.

Bang interviewed by a machine is less hizarre than it sounds. Indeed, like the TV link-up, it is
re-markable for the ease with which patients accept it. The most common complant is boredom: the
machine sometimes pauses three or four seconds between questions, and the patients get fidgety.

To be interviewed, one dts in front of a teletype console. The computer asks questions, which are
printed out, and the patient punchesin his answers. Whenever the computer gets a"yes' answer to some
question, it followsit up with more questions on the same subject. If it getsa"no” answer, it
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goes on to the next topic. At the conclusion of the question, the computer writes out a medica sum-mary.
Unlike the questions, the summary is phrased in medica terminology. The entire process takes roughly
helf an hour.

The result of one such interview is reprinted in part below. The computer was given the same
pre-senting complaint as that of Mrs. Thompson: chest pain. In an attempt to confuse it, the machine was
fird fed some fase but suggedtive information, namely, that there was a family history of car-diovascular
disease, and that the patient was tak-ing digitdis. However, in later questions, the machine was given a
graightforward hisory for the type of chest pan mos common among med-ical students—that of
psychogenic, or musculoske-leta, origin.

A sample of the questions and answers ran as follows
3. SEVERAL MONTHS
4. A FEW YEARS

3
67 DO YOU HAVE TH S COUGH EVERY DAY? <8 YES

71 DO YOU BRING UP ANY MATERIAL (SUCH AS SPUTUM PHLEGM OR MJCUS) FROM YOUR
CHEST?

*9 ND
74 HAVE YOU EVER COUGHED UP BLOOD?

*9 NO

S-

At the conclusion of these and other questions, the computer printed the following summary:

68 HAS YOUR VOI CE CHANGED ( BECOME
ROUGH, SCRATCHY, OR HOARSE) DURI NG THE
PAST YEAR?

*9 NO

69 DO YOU HAVE A COUGH?

*8 YES

70 HOW LONG HAVE YOU HAD THE COUGH?

1. A FEWDAYS

2. A FEW VEEEKS

MEDI CAL HI STORY SUVMMARY DATE: MNAY 27, 1969

NAME: M CHAEL CRICHTON UNI T #: DEMO

ACGE: 26 SEX: MALE

CHI EF COVPLAI NT: CHEST PAIN COVMUNI TY PHYSI CI AN: NONE OCCUPATI ON:  MEDI CAL
STUDENT
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MEDI CATI ONS: DI G TALI S DRUG REACTI ONS: PAN ALBA HOSPI TALI ZATI ONS:
NONE

FAM LY HI STORY: HEART ATTACK, HYPERTENSI ON.

SCClI AL HI STORY
PT. I'S MARRI ED, HAS NO CHI LDREN. COLLEGE CRADUATE. PRESENTLY A STUDENT,
WORKI NG 50- 60 HRS/ WK. HAS BEEN SMOKI NG 5-10 YRS, 1 PACK/ DAY. ALCOHOLIC



CONSUMPTI ON: 1 DRI NK/ DAY. FOREI GN TRAVEL W THI N THE LAST 10 YEARS.
REVI EW OF SYSTENB

GENERAL HEALTH

NO SI GNI FI CANT WEI GHT CHANGE | N PAST YEAR. SLEEPS 6-8 HRS/ NI GHT. HEAD
I NJURIES: NONE WTHI N PAST 5 YRS. EYE SYMPTOVS: NONE. HAS BEEN TOLD BY MD OF
NO EYE DI SEASE. NO TINNI TUS. NO EPI STAXI S, NOTES SI NUS TROUBLE, DENI ES CHANGE
IN VA CE.

RESPI RATORY SYSTEM

PT. NOTES COUGH OF SEVERAL MONTHS DURATI ON, WHI CH OCCURS DAI LY. DENI ES SPUTUM
PRODUCTI ON, DENI ES HEMOPTYSI S. NOTES NO DYSPNEA. HAS HAD HAY FEVER. HAS HAD NO
KNOWN CONTACT
W TH TUBERCULCSI S. LAST CHEST X RAY -2 YRS AGO

CARDI OVASCULAR SYSTEM

PT. NOTES CHEST PAI N OCCURRI NG LESS THAN ONCE A MONTH, LOCATED "ON BOTH
SI DES, " WH CH RADI ATES TO NEI THER ARM NOR NECK. PAIN IS NOT AFFECTED BY DEEP
BREATHI NG, 1S NOT ASSOCI ATED W TH EATI NG, EMOTI ON, OR EXERCI SE. PAIN | S NOT
RELI EVED BY RESTI NG, PT. NOTES PALPI TATI ONS ON RARE OCCASI ONS. DEN ES
ORTHOPNEA. DENI ES PEDAL EDEMA, DENI ES LEG PAINS, DEN ES VARI COSE VEINS, DEN ES
PERI PHERAL REACTI ON TO COLD. CARDI AC MEDI CATI ONS: NONE. HAS BEEN TOLD BY MD OF
NO COVMON CARDI AC DI SEASE. NO ECG I N PAST 2 YRS.

Thisisonly haf the tota report. Analysis of gastrointestina musculoskeletal, genito-urinary, hematologic,
endocrine, dermatologic, and neuro-logical systems followed. This particular computer program draws no
conclusions about diagnosis; it only summarizes answers to its own questions, and it does not cross-check
itsdf. Thus, while the com-puter was told the patient took digitdis, it later ac-cepted the conflicting
statement that the patient took no cardiac medications.

This program, which was devised at the MGH, is a rather smple example of the way that comput-
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ers can and dmog certainly will be used in the fu-ture. But it is the least sophisticated of the
medicd-higtory programs avalable; more complex ones dready exig.

When Mrs. Thompson arrived a the MGH emergency ward, which had been expecting her, she was
taken down to the EW X-ray department. In doing so, she passed a door near the front of the EW
which is unmarked, without a label. Over the door isalighted 9gn that says, incongruoudy, "On Air."

Dr. Murphy was behind that door, Stting in a corner of a smdl room, surrounded by equipment.
Directly in front of im was a camera and a large TV screen, on which he watches the Logan pa-tients.
Built into his desk were two other screens: one, asmdl monitor of the larger screen, the other, a monitor
that showed him his own image being tranamitted to the patient. This second monitor a-lowed him to
check hisown facid expressions, the lighting in the room, and so on.

To his right was a pane of buttons that con-trolled the various remote cameras—two in the
ex-amining room and one in the laboratory. The examining-room remote camera is operated by a
joydtick: by pushing the stick right or Ieft, up or down, the camera moves accordingly. In addition, there
are buttons for focusng and zoom control.

Before going out to check on Mrs. Thompson, Dr. Murphy continued a study of Tele-Diagnoss
cgpability: reading a series of 120 chest X rays that are set up for hm a Logan. He planned to read
these by TV and later reread them in person, to compare the accuracy and consstency of his di-agods

Thenurse at Logan set up the next X ray.

"What'sthis one?"



"Jay-ningteen,” the nurse said, reading off the code number.

"Okay." He moved the joystick and touched the buttons. The camera tracked around the X ray,
ex-amining the ribs, then scanning the lung fidds. "Wait a minute” He zoomed in to look dosdy at the
right-upper lobe; he watched the little monitor, because resolution was better, but by glancing up at the
large screen, he could aso get a magnified view. "No. W, on second thought . . . He zoomed back
for an over-al view. He zoomed in on another part of the upper lobe. "Looks like a smdl cavitation
there . . ." He zoomed back, touching the buttons. He turned to the joystick, panned across the rest of
the lung fidd, occasion-ally pausing to look a suspicious areas. "Nothing ese, not redly ..." He finished
his scan, and re-turned to the right-upper lobe. "Yes, there's cavitation. 1'd have to cdl it moderately
advanced tuberculogs. Next, please.”

He was working with considerable rapidity.

"Y ou get to be pretty good at this," he said. "At

firgt, it dl seems clumsy, but asyou get more
accustomed to the equipment, you move faster.”

The averagetimefor apatient interview and ex-

134

FIVE PATIENTS

Sylvia Thompson
135

animation by Tele-Diagnogis is now twelve min-utes, less than haf the average figure a year ago.

"What I'm doing now," he said, "isredlly just atest of our cagpability. It has no immediate practical use,
because we can't take X rays a Logan—that's one of the man reasons we brought Mrs. Thomp-son
into the hospital. But it's important to know if X rays can be read a a distance with accuracy. Our
impression isthat you can read them aswdl on TV as you can in person.”

"Jay-twenty," the nurse said, putting up another fim

Murphy began his scan. "Ah. What's this? Looks like arib fracture ..."

One can argue that for the past twenty years technology has defined the hospital, has made it what it is
today. That is, once a range of expen-sive, complex therapeutic and diagnostic machin-ery became
avalable, the hospitd assumed the role of providing a centra location for such equip-ment. This was
ineviteble: private practitioners and even large group practices could not afford to buy such equipment,
nor mantan it, nor pay the per-sonnd to operate it. Only the hospitd could do this. It was the only
inditution in existence that could possibly absorb the expense. Other possible inditutions, such as nursing
homes, were whally inadequate.

Furthermore, because the hospita was dready oriented toward acute care of criticdly ill patients, the
technology thet it absorbed was precisdy that
which helped in this area. Monitoring machines and life-support equipment are clear examples. Thus
technology reinforced an already existing trend.

Now, however, the pressures and forces acting upon the hospital are socid and of a nature that is
changing the meaning of technology within the hospita. As C.P. Snow has said, "We have been letting
technology run us as if we had no judgment of our own." But such judgment is now required, and one can
argue that in the next twenty years the hospital will define technology. That is, it will cre-ate a demand for
new technologica applications— and in certain ways will itsalf produce the new technology.

By doing this, the hospita will be extending its newest and most striking trend, which is to foster
innovation, later to be picked up by other, nonac-ademic inditutions. The absurd end-point of such a trend
would be for the hospital to direct person-aly the diagnosis and therapy of a patient who never enters the
hospital. Absurd as it may be, it is aready happening in the case of many patients treated at Logan Airport.
It will happen more of-ten, in other ways, in the future.

Of the amogt limitless spectrum of potential technological advance, we can concentrate here on two
areas of imminent advance, television and computers. One ought to say that they have been imminent for a
long time; a decade ago one heard that computers were about to revolutionize medi-cine, and one Hill hears



it today. It obvioudy hasn't
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happened yet. Indeed, neither television nor the computer has made much difference yet to routine hospita
functioning. Television is employed on oc-casion for student teaching; it is used in a smdl way for
dispatching blood samples and other items; it has some application in X-ray technology, in terms of
image-intengfication systems. Computers remain primarily the plaything of researchers. At the MGH there
is now a computer program to help in running the clinica chemistry lab, and a com-puter to hep in hilling
and patient record-keeping, but the computer and television as direct aids in patient care have not made
their appearance.

In contrast, the Tele-Diagnosis system at Logan Airport uses computers and TV in direct confron-tation
with the patient. The system is expensive and in some ways primitive. Also, its present thrust is diagnostic;
therapy, the steps following di-agnosis, will gill be directly carried out by a doc-tor, nurse, or the patient
himsdf. There are no machines to do this, unless one stretches the definition to include rena-dialysis
machines, exer-cise machines, and the like.

In general, diagnostic automation appears much closer than therapeutic automation—and is much more
readily acceptable to physicians. Consider, then, diagnogtic automation first.

The first and most driking feature of the Logan system is that diagnosis can occur at a distance. The
doctor's stethoscope is three miles long. But, oddly, that diagnosis at a distance is very old and has some
humorous elements. Beginning around
a.d. 900, for example, the practice of uroscopy, or "water casting," came into vogue. It was felt that the
amount of information obtainable from inspec-tion of urine was unlimited. The urine of a sick man was
often sent many miles to be examined by a prominent physician.

David Riesman cites a typical medieval inter-pretation of urine:

The urineis pale pink, thick above, thin below, becoming gray or dark toward the surface. The grayness
and obscurity is caused by overheating of the material. The symptoms are these: pan in the head,
especidly in the temples, sourness of the bresth, painsin the back from bile descend-ing to the loins and
kidneys, with paroxysms ev-ery day or every second day, usualy coming on after dinner time.

In medievd literature there are many discus-sions of the hazards to the physician of uroscopy; even in
those days, diagnosis at a distance had its risks. The Spanish physician Arnold of Villanova, who lived in
the thirteenth century, wrote:

With regard to urines, we must consider the pre-cautions to protect ourselves against people who wish
to deceive us. The very first shall consist in finding out whether the urine be of man or of another
anima or another fluid.

The second precaution iswith regard to the individual who brings the urine. Y ou must look
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a him sharply and keep your eyes straight on him or on his face; and if he wishes to deceive you he will
start laughing, or the color of his face will change, and then you must curse him forever and in dl
eternity.

The third precaution is also with regard to the individua who brings the urine, whether man or woman,
for you must see whether he or she is pale, and after you have ascertained that this is the individud's
uring, say to him: "Verily, this urine resembles you," and talk about the pallor, because immediately you
will hear dl about hisillness....

The fourth precaution is with regard to sex. An old woman wants to have your opinion. You inquire



whose urine it is, and the old woman will say to you: "Don't you know it?" Then look at her in a
certain way from the corner of your eye, and ask: "What relation is it of yours?' And if she is not
too crooked, she will say that the patient is a male or female relation, or something from which you can
distinguish the sex.... Or ask what the patient used to do when he was in good hedlth, and from the
patient's doing you can recognize or deduce the sex....

The lig continues through nineteen precautions, dl designed to enable the physician to pry infor-mation
from the person bringing the urine, and to prevent deception. Arnold was not above a little deception
himsdf, however:

You may not find anything about the case. Then say that he has an obstruction of the liver, and

particularly use the word, obstruction, because they do not understand what it means, and it helps greatly

that a term is not understood by the people.

The modern counterpart of this medieval guessiing game over urine is the telephone conversation
between physician and patient. For years after the telephone became common, physicians resisted making
telephone diagnoses, and they dill frown on them. But every practicing doctor now spends a substantial
part of his day taking to patients on the phone, and he is resigned to making a large number of
decisions, some of them uneasily, by

phone.

Closed-circuit televison, while far from the idedl of a persona examination, is vastly superior to the
telephone alone, and in many cases it is sur-prisingly adequate. This does not mean that future patients will
dl be seen by closed-circuit televi-son, with neither doctor nor patient leaving home. What it does mean is
that televison will probably work in certain very specia applications. One of these is the Logan
application—yproviding a doctor to a clinic during low-use periods. Another obvi-ous use would be speciaist
consultations. A hospi-tal or clinic that needs a neurologist only a few times a year cannot afford to staff
one. Nor could it find one, even if it could afford it. Television is perfectly suited to such consultation.
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At the same time, a system such as that at Logan makes possible a routine physca examination, but
goes no furthe—and there are sugges-tions that technology will ultimatdy change the very nature of
physca examination. Here the his-torica trend is clear.

Congder the innovations in phydcd diagnogs. In the nineteenth century, there were three of great
importance—the stethoscope, the blood-pressure cuff, and the thermometer. Each of these is redly
nothing more than a precise way to determine what can be inaccurately determined by other means.
Thus the thermometer is superior to the hand on the forehead; the stethoscope superior to the ear agang
the chest*; and the blood-pressure cuff superior to afinger compressing the artery to test its pressure.

Now, the fird two advances of the twentieth century were quite different: the X ray and
electro-cardiogram provided new information not obtain-able by physcd contact. No amount of
squeezing and touching the patient will tel you anything di-rectly about the eectrica currents in his heart.
You may deduce this information from other findings, but you cannot extract it directly. Smilaly, X rays
represent a new kind of vison, providing a new kind of information.

*For the purposes of this argument, | will ignore the fact that the stethoscope redly initiated auscultation as a useful
exam-ination procedure. In truth, ears were not pressed against the chest with much regularity before Laennec
invented the stethoscope and described auscultation.

At the present time a variely of examindion procedures are being tested. These indude

ther-mography, ultraviolet light, ultrasonic sound, as wdl as mapping dectrica currents in the skin.
Ex-cept for thermography, these dl represent "new" sensory information for the doctor.

Thustheinitid trend was to measure the patient more exactly, and later, to measure the patient in new
ways. The firg approach has been to find new sorts of measurements and new sensory information.
But a second approach, now in its infancy, concerns trandation of old information into new forms. The



computer will be hdpful here in a number of ways, in producing what is cdled "de-rivative information.”
In a gample way, thisis dready being done. The human computer* and the eectrocardiogram are a

clear example. The dectrocardiogram measures dectricd currents within the heart muscle—the current

that makes it contract and beat. Often, when a phydcian looks a& an eectrocardiogram, he wants

spedific dectricd information. He wants to know about rate and rhythm, about conduction of impulses,

and so0 on. At other times, he wants non-eectrica information. He may want to know how thick a part

of the heart wdl is, for ingtance. In this case, he derives the information from the eec-trica information.
But there are more complex forms of derived in-

*Defmed as the only computer that can be produced by un-skilled labor.
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formation. A physcian examining a patient with heart disease may be interested in knowing the cardiac
output—exactly how much blood the heart is pumping per minute. Thisis the product of heart rate (eesly
determined) and volume of blood gected per beat (very difficult to determine). Be-cause cardiac output
IS0 hard to assess, it is not much used in diagnosis and therapy. However, by measuring heart rate and
the shape of the arterid pulse (both eadly done) a computer can caculate cardiac output and can
perform these cdculations continuoudy over a period of days, if necessary. If a physcan needs to know
cardiac output, he can have thisinformation. He can haveit for as long as the patient is connected to the
computer.

Does the phydcian redly need cardiac output? At the moment, he can't be sure. For centuries he's had
to content himsaf with other information. There is reason to believe, however, that cardiac output will be
usful in avarigty of ways, aswill other derived information.

An interesing technologicd gpplication con-cerns the reverse of the coin: detlermining which
information the physcian dready has but does not need. This is not to say that the information is
in-accurate, but only that it does not have diagnogtic sgnificance and is therefore not worth obtaining. At
present, the physician naturaly tries to avoid gathering usdess information, but in certain cir-cumstances
he cannot perform as well as a com-puter. Multiple discriminant andlyss is a case in point. As one
observer notes, "Thereis alimita:
tion on the human mind regarding the speed, accu-racy, and dbility to corrdlate and intercorrelate
multiple variables with dl possible outcomes and treatment consequences.” There is a limitation on the
compuiter, too. Practicdly speaking, there are many limitations But in puredly mathemétical ca-pability,
the human mind is much inferior to the computer in multiple-discriminant andyss,

Thisisafunction vitd to diagnoss. It refers to the ability to consder a large body of facts, and on the
bas's of those facts to assgn a patient to one diagnogtic category or another on the basis of probability.
Consder asmple set of categories. gppendicitis versus no-gppendicitis. (Thisisaam-plification of what
I, practicdly spesking, a larger problem in diagnogtic categories, but it will serve to explan the
principle)) Let us assume that a sur-geon seeing a patient with pain on the right sde must make only this
decison. How does he make it? No single piece of information will tdl him the answer (except, perhaps,
the fact of a previous ap-pendectomy). Certainly such routine data as sex, age, white count, degree of
fever, duration of pain in hourswill not tel him. But considered dl to-gether, they permit him to arrive a
adecison.

This is dl very familiar. But the point is that it is not very precise. A discriminant function can be
produced that weighs each variable—age, sex, white count—on the bass of how important each
variadle has been in the past. Thus the discrimi-nant function has two uses. Fird, it can make a di-
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agnosis and act as a consultant to the surgeon.* Second, it can determine which variables are most
significant, which account for the greatest propor-tion of the variance, in making a diagnosis. This can
sometimes be surprising. For example, one study of women undergoing gynecologic surgery indicated that
the age of the patient had great diagnostic importance, and that notation of last menstrual period, biopsy of
smear, pre-operative hemoglobin, and urine-sediment study were al much less important to making a
diagnosis.

These applications of the computer are designed to be diagnostic aids to the doctor, rather than a
re-placement. One hears, for example, that "even though computers can be programmed to make
di-agnoses, it takes the physician to perform the phys-ical examination, and it takes the personal contact of
the doctor-patient relaionship to gather the infor-mation needed for the identification process.”

For better or worse, this is not quite true. History-taking, long the province of the physician and a
keystone to his"att," is partialy amenable to automation. The Logan station utilizes a smple program, which
is not so much a conversation with the computer as a quiz. But more sophisticated programs exist, and ill
better ones are being planned.

*Several discriminant functions have been made and shown to be as accurate as the surgeons, though interpretation
is made more complex by the fact that these functions are gen-erated from data on previously diagnosed patients.

Some years ago, Joseph Weizenbaum of MIT designed a program to conduct psychiatric inter-views.
Although in some senses the program can be regarded as a "trick," it can nonetheless achieve impressive
results. Dr. Andrew T. Weil has re-ported one interaction between the computer and a human psychiatrist
as follows (the computer writes in upper-case letters;, mere humans, in lower-case).

doctor, i have terrible news YOU SAY YOU HAVE TERRI BLE NEWS
yes, there is a conmputer programat m i . t. that'11 rui n us
VHY DO YOU SAY THAT

i have seen it working

YOU SAY YOU HAVE SEEN | T WORKI NG
it's frightening —you nust see it
YOU THNK | MJUST SEE IT

you sound depressed to ne

I N YOUR FANTASY PERHAPS VE SOUND DEPRESSED TO EACH OTHER
yes —pe rhaps
| UNDERSTAND

i do too
YOU SAY YOU DO TOO
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we are both in the sane boat with respect to the conputer
LET' S QONTI NLE TO TALK ABQUT YOU —SHALL W

you are a confort

VWHAT MAKES YOU THNK | AH A OCMFCRT

at atine like this you want to tal k about ne

WHY DO YQU TH NK | WANT TO TALK ABOJT YQU



because you share ny feelings about that damed conputer
WHAT DCES THAT SUGEST TO YQU

that, of course, you hate conputers too

YOU TH NK | HATE GOMPUTERS TQD

why not, they're hardly hunan, are they

PERHAPS THAT S WHAT VW ARE HERE TO FHI ND AJT

no conputer coul d converse as you can, for exanple

6]

i can't understand how anyone coul d be fool ed by a nere nachi ne
CAN T YQU REALLY

no, after all, there is nothing creative about a conputer program
YOQU ARE BH NG NEGATI VE

i amconvinced i am correct

ARE YOU WIRR ED TO HAVE BEEN CONVI NCED YOU ARE CORRECT

no, not intheleast, not at all. not even alittle

YQU ARE BH NG NEGATI VE

you said you agreed with ne, didn't you

| S THAT WHAT YOU HEARD ME SAY

why don't you try to dissuade ne —conputers diddle wi th nunbers that ' sail
YOQJ WSH ME TO TRY TO D SSUACE YOU

you can't

YOUTHNK I CANT

for exanple, could a conputer in conversation i ke this raise anewtop c

YOU SEEM TO HAVE AVA DED SPEAKI NG OF YOUR PARENTS ALTOGETHER

precisely as you just did
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YOU THINK | JUST DI D

yes, and that's what shows the difference between a nan and a conputer

| SEE

Thiskind of interaction is suggestive, at least, of the ways computers can be utilized in the future. And as
the hospital reaches out into the commu-nity, these may be increasingly important. Accord-ing to Jerome
Grossman of the MGH Computer Sciences Laboratory, "A large part of history-taking is directed toward
finding out how sick a person redly is. The first question is always whether a patient needs to see a doctor
a dl. That's the biggest decison doctors make over the phone now—taking to the patients, trying to
de-cide whether they're sick enough to be seen now, or whether it can wait. The patients want to know the
same thing, so they spend dl night or dl week-end trying to get hold of the doctor, who's off duty, or out
of town, or something....

"In the near future, when the home computer and television set is practical, you're going to be able to
plug right into the hospitad computer with-out ever leaving your home. The computer will flash questions on
the screen, like 'Do you have a cough? and you answer by touching the screen with your finger at the
appropriate place. We've just developed a screen like this. It doesn't require any specia gadgets or light
pens or anything, just



your finger. Touch the screen, and the information is recorded. Eventudly, the computer will flash back
some directions, like '‘Come to the hospita immediately' or 'Cal your doctor in the morning' or 'Have a
check-up within six weeks," or 'Some-one will come on the screen, if further classificartion is necessary.' So
there you have it. That first big decison—who needs to be seen—is settled by the computer, without ever
having required the doctor's presence.”

The ideais interesting not because it is an immi-nent practical development—it is not*—but rather that it
represents a further extension of the hospita into the community—not only into clinics via TV, but into the
homes of many individuds, via com-puter. One can argue, in fact, that those who predict the hospita's role
as "primary physician" or "first-contact physician” is declining are wrong. It will, ultimately, increase with
the use of computers.

Automated diagnosis is one thing; automated therapy, quite ancther. It is probably fair to say it is feared
equaly by both patients and physicians. It is dso important to state firmly that the follow-ing discussion is
largely speculative; automated di-agnosis is in its infancy, but automated therapy has hardly been
conceived. Its modern forerunners are

*What is imminent is the use of computer stations to take a portion of routine history and to advise the doctor on
further tests. Such consoles are aready in use experimentally in the MGH medical clinics and in certain private doctors
offices.
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the monitoring systems that check vitd sgns and the eectrocardiogram. These monitors are not
computers a dl, in any red sense; they are just mechanica watchdogs, about as sophidticated as a
burglar darm.

At the present time, there are serious problems facing anyone who wishes to automate the therapy of
even a circumscribed class or category of patient. To automete the therapy of dl patients, with the ful
gpectrum of disease, would be an enor-mous undertaking. Whether or not it is done will depend largdy
upon the demand for it, which in turn depends upon the avallability of physcians. In assuming that it will
be done, a least to some ex-tent, | have aso assumed that the shortage of phy-sciansin this country will
increase in the foreseeabl e future, necessitating a practical change in the doctor's functions.

Patidly automated therapy is dready dedrable. The reasons are twofold. First, modern therapy
makes necessary an enormous amount of paper-work; one hospitd study concluded that 25 per cent of
the hospitd budget was devoted to infor-mation processing. The usud hospitd systems for collecting,
filing, and retrieving information con-sume great quantities of time for nearly everyone working in the
hospitd, from the physcian who must spend time thumbing through the chart, to the nurses who must
record routine data, to the per-sonne who work full time in the chart-record stor-age rooms. One
consequence of the present methods, aside from the expense, is the number of
errors that occur & various points dong the line. And the possible advantage of putting dl data through
computers is the ability to check errors. For ingtance, if medications are ordered by the physician
through a computer, that computer can tirdesdy review orders for drug incompatibilities, ingppropriate
dosages, and so on.

The second reason comes from experience with present monitors in intensve-care units These
monitors "watch" the patient more carefully than any group of physicians could; the patient's condi-tion is
sampled continuoudy, rather than just dur-ing rounds. Such monitoring has aready changed many ideas
about the nature of disease processest and it has renewed consderaion of therapy a in-tervas. For
example, most drugs are now given every Sx hours, or every four hours, or on some other schedule. But
why not continuoudly, in an appropriate dose? And in that case, why not have a machine that can correct
therapy on the basis of changesin the patient's condition?

Seen inthis light, automated therapy becomes a more reasonable prospect. It will require adjust-ment,
of course, by both doctors and patients. But that adjustment will be no more severe than in other sectors



of society.
In the past fifty years, society has had to adapt

*One example the incidence of cardiac arrhythmia following myocardia infarction is now suspected to be virtually 100
per cent; it is thus an admost certain consequence of heart attack— this is useful information since the arrhythmia are
the most common cause of sudden early death from heart attack.
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to machines that do mechanica work—in essence, taking over functions of the musculoskdetd sys-tem.
It is now quite accepted that dmost nobody does anything "by hand® or "on foot," except for sport or
pleasure. But whet is coming is what Ger-ard Pid cdls "the dissmployment of the nervous sysem,” in a
manner comparable to the dissm-ployment of the musculoskeletal syslem. Man has accepted the fact
thet there are machines superior to his body; he must now accept the fact that there are machines in
many ways superior to hisbrain.

Theimege of the patient, lying donein bed, surrounded by dicking, whirring stainless sted is certainly
unnerving. It is easy to agree with the doctors who fear automation as leading to deper-sonalized care,
and the computer, as psychologis George Miller notes, as "synonymous with me-chanicd
depersondization.” But that is probably because we are so unfamiliar with them, and, in any event, men
has found ways to persondize ma-chines in the past—the automobile is a baroque example—and there
Isno reason to think he can-not do it in the future.

One example of an attempt to computerize some dements of patient therapy is the computer-assisted
burns treatment project being carried out, with the Shrine Burn Inditute, in Dr. G. Octo Bar-nett's
Laboratory of Computer Science a the MGH. The project director, Kathleen Dwyer, notes that "there's
no theoretica reason why you couldn't build a program to carry out some func-tions of a doctor, at least
for certain kinds of pa-
tients. But, practicaly speaking, it'salong way df!"

In trying to find out why, precisdly, it is along way off, one gets two kinds of answers. The fird is that
nobody is redly interested in working very hard, at the moment, to duplicate a doctor on mag-netic tape.
The second answer is that doctors don't know themsdves precisdy how they operate; until doctors
figureit out, no one can program a ma-chine to carry out the same functions. The classc Stuation is that
of the physcian who enters the room of a person with norma temperature, heart rate, blood pressure,
and eectrocardiogram, takes one look a him and says "He looks sck." How did the physdan arive a
that concluson? If he can't tdl you the Sgnds he used, then the pro-grammers can't computerize them.

This Stuation is often held up as a kind of limit on the application of machines to medicine. How can
one imitate the "unconscious’ or "indinctive” or "intuitive’ or "experientid” functions of a doc-tor? But, in
fact, as Kirkland and others have pointed out, the argument is reelly more damaging to the reputations of
physdans than machines. For, unless the doctor isflaly guessng when he says, "The patient looks sck,"
he is drawing a concluson on the basis of some input, presumably visud. One need only identify that
input—and then plug it into the computer. But if the input istruly unidentifigble, one must srongly suspect
that the doctor is guessng or expressng a prejudice.

In any event, thereis considerableinterest in
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knowing how a doctor decides that a patient looks sick, or looks better, for, as Dr. Jerome Grossman says:
"Working with computers has made us look closely at how people think."



But at the moment computer-assisted programs are dl that are being used. Dwyer's program, which will
be in pilot use by the end of 1970, is specifically designed to help in a mgor manage-ment problem—the
burned pediatric patient. These young patients require close monitoring and fre-quent changes in therapy.
Thisin turn produces an enormous amount of paperwork and accumulated data that is hard for a physician
to summarize in his own mind smply by reading the chart. Dwyer anticipates that a computer-assisted
program would "facilitate the orderly collection and retrieval of information [and] would not only improve
patient care ... but would aso lead to the development of optima therapeutic models and a better
under-standing of the disease process."

The firgt phase of the project will be a smple bookkeeping function: storing information about the patient
and his treatment and displaying it on command on a teletype, or a cathode-ray tube (es-sentidly, a TV
screen), whenever the physician re-quests it. A hypothetical example of such a digplay is shown on the next
page.

Here the computer is summarizing intravenous (Ringers) and oral fluid intake, urine output, and weight
change over afive-day period. This achieve-ment will not be very exciting to anyone who has
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not spent half an hour going through a patient's chart attempting to extract this information— which the
computer can provide in milliseconds.

But the second stage is rather different. It is called "computer-generated treatment regimen,” and what it
means is that the computer will itself advise future therapy, which the physician is free to accept or ignore.



Another hypothetical example, for a new patient admitted to the unit:

ADM SSI ON DATE T_ 05/ 08/ 69 ADM SSI ON TI MEN* 11. 22AM ADM TTING DOCTCR S IN TIALS .

. KRDPATIENT S NAME . . . SMTH JGN BIRTH DATE . . . it/20/65 UN T NUMBER .
1234567

THS UNT NUMBER | S ALREADY ASS GN\ED.

TRY AGANN CR USE TEMP. UINT NUMBER . . . 123456 LGCATION . . . SBl VHGHT (LB (R KG
?) . .. 20KGHT (INCRQW) . . . 110 IN QW QW BURN DATE T TI ME SAM TOTAL
PERCENT BURT. . . 16_ PERCENT 1ST DEGREE ... O

2NDDECREE ... 9

2ND-3RD DEGREE . . . 27_ BURN SURFACE COVWPUTEoTo BE

0. 27 SQ METERS TREATED PREM OJS TO EW

NO
ewtherapy
N S
. 0

_ye£ enter totals (ml) l'c~ringers . .. 200 plasma ... £ blood , urine .

. 0~  vomitus

SUGCESTED | N TI AL REPAI R AND NAI NTENANCE 1440 M. R NGERS BEFCRE 4. 00 PM 05/ 08/ 69 RATE
315 DMPED (80 AD 1640 M. R NGERS BEFCRE 8.00 AM 05/ 09/ 69 RATE 100 O M PED

SUGGESTED | NI TI AL REPAI R AND MAI NTENANCE 1440 M. R NGERS BEFCRE 4.00 PM AT A RATE CF
310 D' M (PED)
1640 M. R NGERS BEFCRE 8.00 AM CN 05/ 09/69 AT A RATE CF 100 O M ( PED)

Now this is not redlly so ominous. The sugges-tions for therapy are actualy based on principles that
come from John Crawford, chief of pediatrics at the Burns Unit. In essence, they represent (as-suming no
error in the program, and no variables that he would take into account but the machine does not) his
therapeutic program were he person-ally treating the patient.

Thus the computer is at best as clever as a sin-gle clever man, and at worst considerably less astute than
that one man.

Once in use, the MGH burns project will be an-alyzed by doctors, and adjustments made to refine the
program. And as the program improves, it may
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become more and more difficult for a physician to ignore the computer's "advice."

In the future, it may be possible to have a com-puter monitor the patient and carry out therapy,
maintaining the patient within certain limits estab-lished by physicians—or even by the computer it-seif.

The mgor consequence, indeed the avowed aim, of computer therapy in any form will be to reduce the
routine work of patient care done by doctors. Other elements of that care are already disappear-ing; nurses
have taken over several of these, and technicians have taken over others. Thus, during the week, the MGH
has routine blood samples drawn by technicians and routine intravenous maintenance—starting 1V lines and
keeping them running—done by specidly trained 1V nurses. These programs were quite radical a few
years ago, when doctors thought nurses congtitutiondly incapable of deding with intravenous lines or
drawing blood from a vein. But a startling conse-quence of this new specidization of nonphysician health
personnel has been better care, in certain areas, than the physician himsdf could deliver. Even if doctors
don't believe this, the patients know it well. On weekends, when the IV nurses and the blood technicians
are off duty, the patients complain bitterly that the physicians are not as skilled in these tasks.

As for the specia <kills dill reserved to physi-cians, such as lumbar punctures and thoracic and
abdominal taps, it isonly a matter of time before
someone discovers that these, too, can be effec-tively delegated to other personnel.

It would thus appear that dl the functions of a doctor are being taken over either by other people or by
machines. What will be left to the doctor of the future?



Almost certainly he will begin to move in one of two directions. The first is clearly toward full-time
research. The last fifteen years have seen a sriking increase in the number of hospital-based physicians
and the number of doctors conducting research in governmental agencies. This trend will almost surely
continue.

A second direction will be away from science toward the "art" of medicine—the complex, very human
problems of helping people adjust to dis-ease processes; for there will always be a gap be-tween the
illnesses medicine faces and science's limitations in treating them. And there will always be a need for
people to bridge that gap.

Physicians moving in either direction will be helped by a new freedom from the details of patient care;
and physicians now emotiondly at-tached to those details, such as those doctors who religioudy indst on
doing their own lab work, are mistaking the nature of their trade. Almost invari-ably, they would do better
gpending their time talk-ing with the patient, and letting somebody else look at the blood and urine or count
the cells in the spind fluid—especidly if that person (or machine) can work more rapidly and accurately
than the physician himsdlf.
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One can argue that this presages a split among physicians, between those with a scientific, re-search
orientation, and those with a behaviord, a-most psychiatric, orientation. That split has already begun and
some bemoan it. But, in redlity, art and science have rarely merged well in a single indi-vidud. It is said that
Eingtein would have starved as a cdligt, and it is certainly true that the number of doctors in recent years
who have been both su-perb clinicians and excellent laboratory researchers is redly quite smal. Such men
certainly can be found, and they are always impressive—but they are digtinctly in the minority. In fact, the
modern notion that the average physician is a practitioner of both art and science is at best a charming
myth, at worst a serious occupational delusion.

In the find analysis, what does dl this mean for the hospital and for the patient in the hospital? One may
look at the short-term possihilities, as represented by the burns treatment program.

It will reduce the mundane work of ward per-sonnel, both doctors and nurses, and leave them more time
to spend with the patient. For doctors, it should mean more time for research as well. And for the patient,
that should ultimately be a good thing.

Furthermore, as an extension of the hospita, a computer program offers quite extraordinary possi-hilities.
Any hospita in the country—or even any doctor's office—could utilize the program, by using existing
telephone lines. A community hospital
could plug into the MGH program and let the computer monitor the patient and direct therapy. As a way to
utilize the innovative capability of the hospitd, and its vast resources of complex medica information, this
must surely represent a logical step in 2500 years of evolution. And for the patient, that, too, should
ultimately be a good thing.

Patient and Doctor

SIX MONTHS BEFORE SHE CAME TO THE
MGH, Mrs. Murphy, a fifty-five-year-old mother of three, began to notice swelling of her legs and ankles.
This swelling increased and she became progressively weaker, until finaly she had to quit her job as a filing
clerk. She consulted her loca doctor, who prescribed digitdis and diuretics. This reduced the swelling but
did not diminate it com-pletely. She continued to feel very weak.

Findly she was admitted to a loca community hospita where she was found to be severely ane-mic, to
have bleeding in her gastrointestinal tract, to have chemical evidence of liver disease, and X rays suggestive
of cancer of the pancreas. At this point, she was transferred to the MGH. She knew nothing of her
suspected diagnosis.

On arrival she was seen by Edmund Carey, a medical student, and Dr. A. W. Nienhuis, a house officer.
They found that she was dightly jaun-diced and that her abdomen was distended with fluid. Her liver could
not be felt because of this
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fluid. Her legs and ankles were 4ill swollen. They confirmed the presence of blood in her stools.

Laboratory studies indicated a hematocrit of 18 per cent, which meant that she had less than haf the
norma number of red blood cells. Her reticu-locyte count, a measure of new-blood-cell produc-tion, was
increased. A measurement of iron in her blood showed that she was iron-deficient. The total picture was
thus consistent with chronic anemia from blood loss through the gastrointestina tract,* but the Situation was
more complex: A Coombs blood test was positive, suggesting that her body was also destroying red cells by
an alergic mech-anism.

A chest X ray and electrocardiogram and kidney studies were normal. Barium X-ray studies of the upper
Gl tract, to check the suggestion of pancre-atic cancer, could not be done immediately. A bone-marrow
biopsy was done, but it gave no fur-ther clue to the nature of the anemia. Her abdomen was tapped and a
sample of fluid withdrawn for analysis. There was laboratory evidence to suggest liver disease and perhaps
insufficient proteins in her blood, but this could not be immediately con-firmed on the night of admission.

Mrs. Murphy thus presented a complex and puz-

*The technical reader must excuse some smplification in this presentation.

Zing prablem. The first question was whether a single disease process could explain her three major
difficulties, which Dr. Nienhuis summarized as anemia, gastrointestinal disease, and edema. As he noted,
they could dl be explained, in whole or in part, by cancer or liver disease, by invoking mech-anisms that
are quite complicated.

Implicit in his thinking was the notion that the body is constantly changing, and that those fea-tures of the
body which appear static are redly the product of a dynamic equilibrium. Thus the red-cell volume of the
body, which usudly appears farly constant, is realy the product of ceaseless creation and destruction of
cells. The average red cdl has a life span of 120 days, anemia can result from either inadequate
production of cells or ex-cessive destruction of cells. In Mrs. Murphy's case, production seemed actualy
increased, but she was losing cells through bleeding and allergic destruction.

Smilarly, water, which normally accounts for 70 per cent of body weight, is carefully distributed in a
hedlthy person—so much inside cells, so much outside cells. Individud water molecules are constantly
shifting around the body, but the bal-ance in each compartment is closdly maintained. Edema, the
pathological swelling of certain tissues with water, can be caused by a wide range of fac-tors that disrupt
the normal digtribution of body
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water. The same effect can be produced by heart disease, liver disease, or kidney disease, each by a
different mechanism.

Mrs. Murphy was admitted to the Bulfinch med-ica wards and passed an uneventful night. In the
morning she was seen on work rounds by Carey, Nienhuis, and another resident, Dr. Robert Liss. Practical
aspects of her condition were discussed, particularly the question of transfusion. It was de-cided to
postpone transfusion since she appeared comfortable for the moment. Later in the day Mrs. Murphy's
problems were discussed with the vigit-ing senior physician on the wards, Dr. John Mills. He felt that
"tumor in the abdomen was strongly indicated," but for a variety of reasons fdt that lymphoma, a cancer of
lymph glands, was more likely than pancreatic cancer.

That same day, a radioactive liver scan was done to determine the size of the liver, since it could not be
felt directly. The liver was found to be small and shrunken, suggestive of scarring from cirrhosis. The basis
for this cirrhosis was unclear. Mrs. Murphy maintained that she was a non-drinker. She had no history of
hepdtitis in the past, and no occupational exposure to liver poisons. The cirrhosis was therefore labeled
"cryptogenic,” meaning of hidden cause.



For the next three days the question of cancer, or liver disease, or both, was widdy discussed. As
evidence of liver damage accumulated, crypto-

genic* cirrhosis became the favored diagnostic posshlity.

Meanwhile, Mrs. Murphy began to feel better. She received a transfusion of three units of blood, and
felt better ill. She did not, however, receive any further therapy.

Everyone agreed that a liver biopsy would be useful, but the patient had a bleeding tendency—
presumably secondary to liver disease—which made a biopsy impossible. Other diagnostic proce-dures

were not helpful. Sigmoidoscopy and barium enema failed to determine the origin of gastroin-testinal
bleeding. A check for cancer cdllsin her abdomind fluid was negative.

On the seventh hospital day, she was seen by Dr. Alexander Leaf, who suggested thyroid tests as well
as tests for collagen diseases. The following day, Dr. Nienhuis raised the question of whether this patient
might have lupoid hepatitis, a rare and somewhat disputed clinica entity.

In the next forty-eight hours, two important pieces of evidence were obtained. First, an upper

*To an outsider, the tendency among physicians to cal cer-tain diseases cryptogenic or idiopathic—and then to
discuss them as if they were well-defined, understood clinica entities—may be perplexing. But in fact it serves a
purpose. For one thing, it excludes diagnoses: anyone who speaks of cryptogenic cirrhosis has excluded alcoholic or
post-hepatitic cirrhosis. By implication, the term conveys more in-formation than a smple "We don't know why." In
the same way, idiopathic hypertension implies prior exclusion of the few known causes of this condition.
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Gl series was done, and it was normd. There was no Sgn of cancer of the pancress.

Second, a re-examination of the patient's white cdls reveded severa with large, abnorma, bluish
lumps imbedded within the cdl substance. These cdls are cdled LE cdls for they are virtudly
di-agnogtic of a collagen disease, systemic lupus erythematosus.

Thisis a disease of enormous interest to phys-cians a the present time. Once considered rare, it is
now seen with increasing frequency as diagnostic tests become more refined. Classicdly it has been
congdered a disease of middle-aged women, characterized by protein manifestations—fever, skin
eruptions, and involvement of many other or-gans, particularly joints and kidneys. However, as lupus is
better understood, the classicd description is changing: more mdes are now found with SLE, and the
range of dinicd manifestations has broad-ened

Lupus is cdled a collagen disease because it shares with certain other diseases a tendency to a-ter
blood vessels and connective tissue, and be-cause it seems, like these other diseases, to be caused by
some form of hypersengtivity (dlergy). This question of causation is by no means clear, but patients with
the disease catanly show a wide variety of biochemicd disorders of the im-mune system; lupus is
frequently called "the auto-immune disease par excdlence.”

Normally, the body's immune mechanism produces antibodies to fight agents, such as invad-
ing bacteria. This response is generdly beneficid to the individud, adthough much recent work has gone
into suppressing the response so that foreign organs can be transplanted.

However, it is now recognized that the body's naturd rgection mechanism can sometimes be
migekenly directed toward the body itsdf. In some way the individud's capacity to didinguish what is
netive from what is foreign is disrupted; the patient attempts to produce immunity to himsdf—and
proceeds to attack certain of his own tissues, leading to "a chronic avil war within the body."

In the case of lupus, the patient produces severd sorts of antibodies againgt himsdf. One of these
attacks DNA, the genetic substance of chromo-somes. This damaged DNA is later ingested by white
cdls producing the characterigtic bluish lumps However, SLE pdients dso produce other
auto-antibodies, which are seen in other condi-tions. Thus Mrs. Murphy was found to have anti-DNA
antibodies, increased gamma globulin, and antibodies againg thyroid, as wel as antibodies found in
rheumatoid arthritis,

Immune disorders as a cause or complication of illness are now suspected for a great range of



diseases, induding rheumatic fever, pernicious anemia, myashenia gravis multiple sclerosis,
Hashimoto's thryoiditis, and glomerulonephritis. Immune and auto-immune mechanisms are thus of
consderable interest; invedigation of these mecha
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nisms represents one of the mgjor thrusts of cur-rent medica research.

For systemic lupus erythematosus, however, there is no cure and no good information on prog-nosis.
Patients have died within a few months of onset; others have lived fifteen or twenty years. For Mrs.
Murphy, therapy consisted of diuretics, which resulted in loss of thirty-two pounds of fluid, and a cautious
trid of corticosteroids to suppress some effects of the disease. She was dis-charged feding wel and
returned to her job.

The case of Mrs. Murphy illustrates an impor-tant function of the ward patient in the university hospital
that differentiates him from the private patient: the ward patient is there in part to help turn students into
doctors. For the patient, this has its drawbacks as well as its advantages.

First, to clarify some terms.

A medicd student is anyone with a bachelor's degree who isin the midst of four years of gradu-ate work
leading to the M.D. degree, but not yet to a license to practice. To be licensed, he must spend an additiona
year as an intern in a teaching hospi-tal.

An intern is thus anyone with an M.D. who is in his first year out of medical school. An intern is
li-censed to practice only within the hospital. After a year of internship, he could theoretically leave and
begin private practice, but practicaly nobody does. Instead, interns go on to become residents.

A resident is anyone who has finished hisin-
ternship and is continuing with more specialized training in such areas as pediatrics, surgery, inter-na
medicine, or psychiatry. A residency may be taken at the same hospitd as the internship or at another;
residencies last from two to Six years, de-pending on the field.

Medica students are primarily responsible to the medical school, not the hospital; within the hospital they
are referred to, somewhat ironicaly, as "studs."

Interns and residents, on the other hand, are hospital employees and are referred to as "house officers.”
Coallectively the interns and residents comprise the "house staff,” as digtinct from the "senior staff,” meaning
the private physicians or academic teachers affiliated with the hospital.

This hierarchy is analogous to a university with its undergraduates, graduate students, and profes-sors.
There are departments within the hospital corresponding to university departments; these de-partments give
courses for medical students and house officers, termed "rotations.” Primarily, the teaching is informal, but
there is also a heavy schedule of formal rounds, lectures, and seminars.

In the higtory of the teaching hospital, as in the university, the undergraduate (or medica student)
appeared much earlier than the graduate student (or house officer). Indeed, the beginnings of the teaching
hospitals are closely associated with the beginnings of medical schools in this country. This was clearly
the case for the first three medical
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schools, and the first three teaching hospitals in America: in Philadelphia, New Y ork, and Boston.

The Massachusetts General had Harvard stu-dents on the wards from its inception. There is no reason to
believe the students made the hospitad more appealing; Warren recalled that students in his day "were of the
crudest character," and re-members that it was no recommendation to a land-lady to say you were a
medical student. Even a century later, Harvey Gushing grumbled that "stu-dents in a hospita, like children in
alodging house, are not an unmixed blessing.” But despite persistent reservations, the teaching hospita has
always taught medical students. What is new is the teaching of house officers.



Origindly, medica students were required to take two years of academic courses, followed by a third
year as an apprentice to a practicing physi-cian. In those days the MGH had two house-officer
positions—then known by the considerably more humble term "house pupils'—and these posts were
acceptable substitutes for an apprentice-ship. Beginning around the time of the Civil War, however, the
hospitd began to expand its house-officer posts; the greatest growth came at the turn of the century. In
1891, there were seven house of-ficers; by 1901, fourteen; by 1911, twenty-one. As mentioned, there are
now 304.

Part of this growth represents a smple growth of the hospita. As it became larger, there were more
patients to care for, and to learn from, and
more day-to-day work to be done by house offi-cars

Part of the growth represents the increasing role of the hospital as an acute-care facility. The hospi-tal
sees fewer patients with chronic diseases and more acutely ill patients who require continuous and careful
management. This requires a larger house staff.

Partly, too, the growth represents a shift away from the old persona apprentice system toward an
"indtitutiona apprenticeship.” In the 1930's and 1940's, it became clear that house officers who re-mained in
the hospital were better trained than those who left early and linked up with private practitioners. This
observation findly led to virtua abandonment of the personal apprenticeship. Thus, formerly, surgica
residency was three years, fol-lowed by two years of apprenticeship under a private man; now it is five
years (including intern-ship), and the only reason for joining a private surgeon at the end of that time is to
build a prac-tice, not to gain more experience.

All this means that the structure of patient care is quite different today from what it was when the
hospitd first opened. In 1821, patient care was es-sentially in the hands of private, senior men who donated
their time to the hospital and agreed to take students around with them on the wards. But between student
and senior man there has sprung up a large body of individuas who are now essen-tial to the functioning of
the hospital. The MGH could cheerfully dispense with its medica stu-
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dents, but it would come to a grinding halt in a few hours if deprived of its house staff.

It is no exaggeration to say that the house staff runs large areas of the hospital, with senior men advising
from above, and students looking on from below. One may applaud this system for providing a spectrum of
competence and responsibility, d-lowing students to move up the ladder to intern-ship, then junior and senior
residency, in easy stages. But in fact the emergence and proliferation of house officers has another, much
harsher ratio-nale. For the hospitd, they provide a source of trained, intelligent, hard-working, very cheap
la-bor.

This has always been true. In 1896, when Gushing was an intern, he noted that "house offi-cers are
about as hard worked men as | have ever seen. Every day is twenty-four hours long for them with a
vengeance."

The modern house officer generally works an "every other night" schedule, meaning roughly thirty-six

hours on duty, and twelve off. In practice this means arriving at the hospital at six thirty or seven in the
morning, working al day and proba-bly most of the night, continuing through the fol-lowing day until late
afternoon, and then going home to degp—until six thirty or seven the next day. Payment for this effort,
which is sustained over many years, was until quite recently nonexis-tent. Some hospitals were so bad that
they worked their house officers at this pace, paid them noth-ing, and charged them for laundry and
parking.
Others would provide a few meals, and perhaps an honorarium fee of twenty-five dollars a year. At the
MGH, a senior man recalls that as recently as ten years ago, "l was chief resident in surgery, eight years
out of medica school, having spent two years in the army; | had a wife and four chil-dren; | was
responsible for the conduct of an entire surgical service—and | was paid just under two thousand dollars a
year."

Such a dituation requires either an independent income or a great tolerance for debt; one wonders
whether the modern stereotype of the private phy-sician as crassly avaricious can be traced back to these
years of early, absurd financid hardship. For-tunately, the salaries of house officers have climbed sharply
in recent years. In many hospitals an intern now receives six thousand dollars, a se-nior resident eight or



nine. Many factors are re-sponsible for the increase: the effect of Medicare, which permits the hospitd to
charge patients for the services of a resident; the fact that the G.I. bill has been extended to cover
residency training; the redlization among medical educators that you can-not get and keep good people in
an affluent society without paying them.

As the house officers have become more numer-ous and more skilled, the postion of the medical
student has changed. House officers are licensed to practice medicine; students cannot practice by law. A
student cannot write orders, even for something as simple as raising a patient's bed, without having them
countersigned by a house officer.
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Legdly, a student is permitted to employ noth-ing other than diagnostic instruments, and then only for the
purpose of diagnosis. In practice, this ruling is stretched to mean that a student can, under supervison,
perform alumbar puncture, a thoracic or abdomina tap, or a bone-marrow aspi-rate; he can suture wounds
in the emergency ward; he can aso mix medicines, start intravenous infu-sons, inject medicines
intravenoudy, and give a blood transfusion. Additiondly, he is expected to have competence in a variety of
laboratory proce-dures and tests.

The medica student's officialy sanctioned functions thus lie somewhere between those of a doctor, a
nurse, and a laboratory technician. It is not surprising that no one knows what to call him. Instructors with a
group of second- or third-year students will often introduce them to patients as "doctors in training" or
"these young doctors." Fourth-year students, seeing patients done, will in-troduce themselves as "doctor."
Until a few years ago, the students even wore name tags which said
"Dr. ," but this practice was abandoned
after the hospital was advised it constituted mis-representation that might have legd consequences. Student
name tags now give only their names; those of interns and residents say "Dr."

It is not clear why medica students are called doctors in front of patients, especialy since so few
patients are fooled by the appellation. One can view the whole business as a harmless convention,
in which the hospitd pretends that its students are doctors, and the patients pretend to be taken in

Why bother? Instructors say that this smal white lie comforts the patients, who would be up-set to learn
they were being examined by students. Something of the same sort happens with interns, who occasionaly
pass themselves off as residents in the belief that this soothes patients. It is true that the folklore—and the
mass-media image—of the medicd student and the intern is digtinctly unfa-vorable, and these negative
connotations persist until residency. (Dr. Kildare, that charming, al-knowing physician, was a resident who
spent much prime time dedling with neurctic, guilt-ridden, fumbling interns and students.) "Even now,"
according to George Orwell, "doctors can be found whose motives are questionable. Anyone who has had
much illness, or who has listened to medical students taking, will know what | mean." In a dngle,
paradoxical stroke, he dismisses the motivations of some doctors, but all medica stu-dents

The posgtion of the medica student is thus pecu-liar, and occasionally comical. In society at large, he
finds himsdf eminently marriageable and a good credit risk, thus enjoying the approval of those two
bagtions of conservative appraisal— matrons and bankers. In the hospital, however, those same matrons
and bankers want nothing to do with students, and nearly every student has had
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the experience of examining a woman who grum-bles and complains throughout the history and physica
and then politely asks if the student is married.
In the end, one suspects that the practice of labeling students as doctors is misguided. Patients ought to
be told explicitly who the students are; a moment's reflection shows many advantages to such a practice.
For one thing, most patients coming into a teaching hospita are aready apprehensive about being used as
guinea pigs. They have heard vague reports that "You'll bein the hands of students and interns,” and this is



not redly true. Patients enter-ing the hospital—already sick and afraid—are a-most always unfamiliar with
the hierarchy of decison-making that provides careful checks on junior men. Againgt this background of
apprehen-sion is added the fact that everyone introduces himsef as a doctor, while the patient knows
per-fectly well that some of those doctors are students. Thus, failure to identify students increases anxiety
instead of relieving it.

Further, it is a common observation on the wards that students are popular with patients. Stu-dents have
more time to talk to patients; hospita life for a patient is boring; patients like the atten-tion. (Frequently they
will rank the house staff ac-cording to warmth and attentiveness. A friendly student who has had the
experience of working with a brusque resident knows how often patients
conclude that the resident is a student, and vice varsa*)

Findly, it is explicit in the bargain any teaching hospita makes that a patient will receive better care, but
in return must put up with teaching. The teaching function might as well be identified as such. In any case,
as Frederick Cheever Shattuck said many years ago, "Before swerving from or denying the truth we should
ask oursalves the searching question, 'For whose advantage is this denid? If it isin any measure for our
advantage, or seeming advantage, let us shame the devil."

How do students, house officers, and senior men combine to produce the ward teaching system? As
exemplified by Mrs. Murphy's experience, the sys-tem works as follows.

When the ward is notified that a new patient is being admitted, the student goes down to the EW and
examines the patient. On occasion, he has to hurry to beat the house officer, but students learn to do this,
and the best house officers will go to great lengths to alow the student to perform the initid examination.
The reason for this is that with each succeeding history and physical, the patient becomes more
accustomed to the routine of deliv-ering his story in an orderly but unnatural manner. Fresh patients are the
most difficult to get a history from, and therefore the most prized.

*This implies that patients associate brusgueness with pro-fessional ineptitude, and that may be valid.
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After a student has examined the patient, the resident conducts a second examination, and then comes
out to talk to the student about the case. The resident generdly has only three questions. "What did you
find?' "What do you think he has?' "What do you want to do for him?' Interest-ingly, these are the only
redly important questionsin dl clinica medicine.

A discussion of diagnosis and treatment follows; if the resident agrees with the student, he will let him
write the orders, then countersign them. Diag-nostic procedures such as lumbar puncture, bone-marrow
biopsy, and so on are usudly done by the student under the resident’s supervision. By tradi-tion, patients are
expected to be "worked up" as much as possible on the day (or night) of admis-sion. This means that in
addition to the history and physical, the ward team is supposed to look at the blood morphology, do a
white-cell count, a hema-tocrit, an electrocardiogram, urindysis, review the chest X ray—and whatever
other, more sophisti-cated, tests are necessary, dl at the time of admis-sion.

The student may do much or dl of this, but he really has no control over the patient's care. Most of the
decisions—decisions at the time of admis-sion, and dl later decisions—are made by the ad-mitting house
officer. Thisis why the medical service regards "admitting a patient” as directly equivaent to the surgeon's
"doing a case." In each instance, only one person can have the responsbil-ity of decisions on patient care.
And whileitis
vauable to look on, it is not the same thing as doing it yourself. The experience of responshility is not
transferable.

Each house officer thus has a series of "his patients' on the ward; these are the patients he orig-inaly
admitted, and he feels primary responsbility for them throughout their hospital stay. He is ex-pected to
know more about his patients than any-one else, though others must know enough to handle details of care
when the resident is off duty. The sense of individud responsbility is so strong that it is couched in
possessive terms. One house officer may ask another, "Is Mr. Jones your patient?' and be told, "No, he's
Bob's"

The student's role in dl this is to pretend that he is the admitting house officer, and to continue



pre-tending so throughout the hospital stay. A student generally works closely with one intern or resi-dent,
keeping the same hours, following him aong. Among students there is an active grapevine to keep
everyone informed about which house of-ficers are good to work with and which not. A good house officer
is one who is confident of his skill (insecurity is catching); willing to take time to teach the student; and
unwilling to delegate dl routine work, termed "scut,” to the student.

On the morning after a patient's admission, dur-ing "work rounds’ from 7:45 to 9:00, when the ward team
goes from patient to patient, the student is expected to summarize informaly the history, physical, and lab
tests for the benefit of those team members who were off duty the previous night. A
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forma discussion is given by the student during "vist rounds’ later in the day, when he relates the details of
the case to the visting physician, usudly just caled "the vigt." The vist is a staff member of the hospitd,
assigned to the wards for a month, and legdly responsible for dl the patients on the ward.

The student's forma discussion is known as "presenting." To present a patient means to ddiver the
salient information in a brief, highly stylized form. The student is expected to do this from memory. A
presentation begins with events leading up to admission for the present illness; then goes on to past medica
history; then a review of organ systems; family and socia history; physical find-ings beginning at the head
and working down to the feet. Laboratory data is then presented in a specific order: blood studies, urine
studies, car-diogram, X rays, and finaly more specialized tests.

The entire process is not supposed to take more than five minutes.

A good presentation is difficult, for dong with summarizing postive findings, the student is ex-pected to
include certain "pertinent negatives' from among the almost infinite number of symp-toms and signs the
patient does not have. These pertinent negatives are intended to exclude specific diagnoses. Thus, if a
patient has jaundice and a large liver, the student should state that the patient does not drink, if this is the
case.

Aggressive students can be quite abstruse in their negatives, hoping that the instructor will in-terrupt and
ask (for example): "What were you thinking when you said the patient had never danced in Tibet?"

To this the student can triumphantly name some obscure disease that vaguely fits the Situation, such as
"the Kurelu Dancing Syndrome, sir." He thus appears wel read. The game can be dangerous with a
knowledgeable vist, however, for heislikdy to shoot back: "The Kurelu Dancing Syn-drome never occurs
in males under forty, and your patient is thirty-six. If you want to do some read-ing, | refer you to the
Kurelu Medical Journal, volume ten, number two." Thisisadgna for the student to crumble; he has lost
the round—unless, of course, he has a rgoinder. There is only one ac-ceptable form: "But, dr, in the
Mauritanian Jour-nal of Midwifery last week there was a report of a case in a ten-year-old boy." This
may, or may not, work. The vist may reply, "The what journa? Wasn't that the one which reported that
skimmed milk caused cancer?"

That ends the discussion.

Among students, vidits are classified into two groups—"benign,” and the others. It depends on how the
vidgits treat students. Generaly the visit sits in silence throughout the presentation; he then begins by pointing
out dl the things the student forgot to mention; and then proceeds to ask ques-tions. He is entitled to ask
guestions on anything he likes, so long as it vaguely relates to the case at
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hand. He can, if he wishes, keep the student hop-ping.

For example, a typical discussion about a case of stress duodena ulcer might have the vist first asking
the anatomy of the four parts of the duode-num; then the arterial supply to the stomach; the common
complications of duodenal ulcer; the fac-tors that classically increase and decrease ulcer pain; the features
that distinguish ulcer pain from the pain of acute pancredtitis, gdl bladder disease, or heart attack; the four
indications for surgical in-tervention; the reasons for measuring serum pan-creatic amylase and serum



cacium; the mental changes one might expect with Gl bleeding in the presence of liver disease, and the
reason for the change; the other causes of upper Gl bleeding; the way to distinguish upper and lower Gl
bleeding; and so on.

Furthermore, the vidit can shift to a related topic at any point. If he asks about serum calcium and the
student correctly answers that there is a relation between parathyroid disease and ulcer, the vist may go
on to ask how calcium fluctuates in parathyroid disease; the associated changes in se-rum phosphate; what
changes might be seen in the electrocardiogram; what menta changes are asso-ciated with increased and
decreased serum cal-cium, in adults and in children.

Thus a student who began talking about ulcer disease is effectively shunted to calcium metabo-lism.
And, at any time, the vigt can turn around, demand to know six other conditions associated

with ulcer,* and go on to discuss each of them. Vit rounds are two hours long. There is plenty of time

For the most part, interns and residents are ex-empt from grilling; it is considered too undigni-fied. The
vigt treats house officers as colleagues, but not students. A house officer who asks a ques-tion of the visit
will get an answer. A student who asks a question will most often get a question back, asin"Sir, what does
the serum calcium do in Chicken Little disease?' "Wel, what do the plasma proteins do in Ridinghood's
Macro-globulinemia?' If the student fails to see the light, he will get another hint, dso in the form of a
ques-tion: "Well, then, what about the serum phosphate in Heavyweight's Syndrome?"

Thisis a form of a game which is repeated over and over again in medicd teaching. It is a game useful
to the conduct of medical practice. A very smple example of the game is the following:

student: "The patient has arash and fever." visit: "Has he ever been to Martha's Vineyard?" student: "No,
he does not have Rocky Mountain spotted fever."

The point is that the student sees the implication behind the question—that each year one or two

*Such as chronic lung disease, cirrhosis, rheumatoid arthri-tis, burns and strokes, pancredtitis, and the effects of
certain drug therapies, especiadly steroids.

188

FIVE PATIENTS

Edith Murphy

189

cases of Rocky Mountain spotted fever are con-tracted on Martha's Vineyard. Such deductive processes
are precisely those important to the con-duct of medicine, and therefore represent a useful teaching
method. In the extreme, this can lead to a leap-frog interchange which is amost beyond the understanding
of the casual observer:

student: "The patient has kidney disease consis-tent with glomerulonephritis." visit: "Was there a recent
history of infection?' student: "Anti-streptolysin liters were low." visit: "Wasthere afacial rash?' student:
"LE prep and anti-nuclear antibodies

were negative."
visit: "Were there eyeground changes?' student: " Glucose-tol erance test was normal." visit: "Did you
consider rectal biopsy?' student: "The tongue was not enlarged.”

Thisis jumping from mountaintop to mountain-top, skipping the valleys. In trandation, the vigt is asking,
first, whether the glomerulonephritis was caused by streptococcal infection; second, whether it is due to
lupus; third, to diabetes; and findly, whether due to amyloidosis. The student is deny-ing each diagnosis by
presenting negative data. Neither teacher nor student specifies the diagnosis; the game is to figure out what
each istaking about without saying what it is.

This Socratic tradition of teaching medical stu-dents dates back to the days when medicine was
an apprenticeship in the strictest sense. The So-cratic method has the virtue of informdity: on work rounds,
the resident can ask the student in passing, "How will we know when Mr. Jones is adequately digitdized?'
and the surgeon can pause in his operation to ask the student, "What would happen if | cut this nerve here?'
It is a good way to keep the student constantly recirculating his knowledge through his brain, and by and
large it workswl.

Why not jugt state the fact, as a declarative statement, for the edification of the student? There is just one



magjor reason: most medica students are tired. At any given moment, a lecture to a medical student is a
sgnd to click off, to tune out, to go to sleep. Partly, thisis a learned response. It is common, during the first
two years of medical school, to have four hours of lectures and five hours of laboratory work in a single
day. Students who are studying late into the night on top of this schedule learn to deep during lectures with
gresat facility. The pattern carries on into the clinica years. One can observe lectures to medical stu-dents
and house staff in the hospital in which 20 to 50 per cent of the class is dumped over in their chairs. The
lecturer pays no attention. To a lec-turer, it is not an insult, but a fact of life Every-body accepts it;
everybody expects it.

The only way to beat the dozing off is to ask questions. Supposedly this makes the learning ex-perience
more active, less passive. But, as anyone who has ever attempted to put together a pro-
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grammed text knows, teaching by questions is ex-traordinarily difficult. The ideal set of questions is graded,
going from fact to fact, leading the student from information he knows well to the reasoning out of
information he does not know. On the other hand, the usua unplanned set of questions just draws a blank
look and a guess.

For some reason, the question-and-answer teaching method is a peculiarity of professiona school
ingtruction. It is common in law, medicine, and business, and practically unknown in other graduate fields.
The best teachers can employ it to great effect; most teachers are hopeless at it.

The system is mogt likdy to succeed when ap-plied to an individua—and almost certain to fail when
aoplied to large groups. | have watched a specialist in diabetes walk into a room full of third-year students,
rub his hands together, and say: "All right. Let's suppose you've gotten your diabetic patient. He has a blood
sugar of three hundred. What kind of diet are you going to put him on?' Naobody in the room had the faintest
idea what kind of diet to put him on. "How many grams of carbohydrate do you want to give him?' the
instructor demanded. Nobody knew; nobody said anything. Finaly he pointed to a student and insisted on a
figure. "Ninety grams?' the student said. "Wrong!" said the instructor, and went around the room until
somebody findly guessed one hundred grams, the figure he wanted to hear. "Now then, how much insulin
do you want to start
him with?' the instructor asked, and the game be-gan ag@in

It would be pleasant to think such examples atypical of medical education, but in fact they are more the
rule than the exception. Considerable dedication is required of students to learn medicine in the face of such
teaching; one often has the im-pression that medical education works despite it-f.

Useful changes can be made in dl elements of the process®-changes in the students, changes in the
teachers, changes in the teaching methodology. Of these, only one appears very likdy: the tradi-tional
routine of every-other-night for clinica stu-dents and house officers is dying. Many hospitals are shifting to
an every-third-night schedule, which makes a considerable difference. The student or house officer deeps
through his first night off, but he is able to read during the second night; and dur-ing the day he is more
alert, more awake. This helps to remove one of the oldest paradoxes in medical education—namely that the
hospital claims to provide an excellent learning environ-ment, while systematically depriving its students o
dep.

A change in teachers is less likdy. Clinical teaching posts have status attached to them; a pri-vate man
likes to be able to say he "spends some time with the students.” At the same time, teaching hasn't got much
vaue as a way to be promoted within the academic hierarchy; medicing, like ev-ery other fied, puts its
emphasis on published re-
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search. This leads to a multitude of rather casual teachers who may spend only a few hours a year with the
students. These people—like the diabetes expert, who comes to the hospitd once every three months to
ddiver hislittle talk—are most perni-cious. They do not care enough about teaching to attempt to do it well;
they don't have enough ex-perience with students to know how to direct their talk; they have never
received any training in ex-position and attach no significance to a good deliv-ay.



Having dismissed these people, one should say that medicine does indeed correctly sense that pri-vate,
experienced practitioners have accumulated practical knowledge that ought to be communi-cated to
students. Unfortunately, thisis not the way to do it.

Methods of teaching require considerable revi-sion. You can be assured that this is taking
place—it is always taking place and always has been. Curricula change, new courses spring up and others
die, grand lectures on education are given citing Gushing and Osier, but somehow the funda-mental qudity
of medical education remains the same.

The methodology continues to be perplexing. The notion that the subject should be suited to the manner
of teaching; the idea that certain things are best taught in lectures, others in seminars, others individualy;
the understanding of those qualities that distinguish the lecture from the dide from the
printed page from the visceral experience—all these things are traditionaly lacking in medicine.

Future medical educators, for example, will probably look back on the teaching hospitd and shake their
heads at the way "patient material” was used. One can argue that this use, at the present time, is highly
inefficient. The individua patient in a teaching hospital is not intensively used for teaching. A bizarre case
may be seen by fifty or sixty people, but the average ward patient is seen by many fewer, particularly if his
problem is common and his stay in the hospital is short.

The need to see patients firsthand is an impor-tant part of medical education; one must have ex-perience
with many ill individuds, exhibiting many different manifestations of disease. This is necessary because
there are both many diseases, and many forms that a disease will take in differ-ent people. To obtain the
proper depth and breadth of experience requires along time; a student or house officer must remain in the
hospita at dl hours for many years. Otherwise, he is going to miss vital experiences.

However, a number of ways of "saving the patient for future reference” are now possible. Teach-ing
collections of X rays have existed for several years, enabling students to gain broad radiological experience
without waiting for the patients actually to come in. But thisis only the beginning: one can record a patient's
appearance and important phys-ical findings on video tape; one can even record an interview and
history-taking. By such techniques
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literally hundreds of students can, over a period of years, have some experience with agiven p;

And one can go further. For example, one n most severe limitations of modern clinicd tea is that the
student cannot redly use the pati< "practice on." While mistakes are an imp* part in any learning
process, in the hospita are discouraged and guarded against—and n so.

What is needed, of course, is adisposable tient, for whom mistakes do not matter. In the one can argue,
the disposable patient was pro by society in the form of the charity case (at this was the popular belief); but
this requiu can now be provided by technology. Anesti have developed alifelike plastic dummy i for
students to practice on; this dummy can allergic reactions to anesthesia, cardiac and n atory arrests, and a
variety of other serious ci cations. The student can practice on the di« with impunity. So far, the only
analogous sin is that provided by the post-mortem patient used for practice of surgical procedure. B> will
see much more in the future.

For example, ateaching program can be pii acomputer, enabling the student to ask ttu tient" questions,
and get back replies. On th-. of such an interview, the student can make a nosis and institute therapy. The
computer car inform the student of the consequences of hi scribed regimen.

In fact, such methods are already inu
a Board Examinations, Part 111—the section
to interns prior to certification. The exam imong other things, film clips of pa-

tullowed by questions about the patient's
It also contains amost interesting section
if brief histories, followed by specific
aich as"What would you do immedi-
iiis patient?' After each questionisa
:ssible answers, such as "Begin intrave-
:eplacement,” " Start antibiotics," "Give
iid so on. And following each answer is



'lit pece
nt selects the therapy he wants and er-
acked-out space to reveal the conse-
his choice. If he has chosen correctly,
i will be encouraging: "Patient im-
Hut if heiswrong, the answer islikely to
Patient dies."
se techniques, it is possible to give the posure to rare clinical situations he r see otherwise. It is
aso possible to ulent exposure in depth to a problem.
iiki program the differing clinical histories patients with hyperthyroidism, for ex-let the student work
through them all, idea of the differences from case to

nt thiswill ever replace experience at the
ititwill certainly supplement that
and very soon. There are two reasons
L-chniques will gain rapid acceptance.
isadowly smmering rebellion against
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the length of medical education. In this country the average physician is dmost halfway to the grave before
heis prepared to start practice—and the trend is toward even longer educational periods, not shorter ones.
At the same time, there is a de-mand for more physicians, and the suggestion that this demand can be met,
in part, by faster education. There is also a growing suspicion that in af-fluent America some of the best
young men shun medicine because the educational period is so long.

As an educational process, medicine has suffered the full effects of the scientific outpouring of
infor-mation; the response of medica educators has been smplistic—to lengthen the period of formal
traning as the body of knowledge has increased. This cannot go on indefinitdy, and
specidization—breaking up knowledge into smaller and smaller areas—will not provide the whole solution.

As a stopgap measure, medical schools have kept the total number of years constant, but have
lengthened the per-week teaching load. Thus med-ical students at Harvard attend twice as many hours of
classes per week as law or business stu-dents. Of necessity, this makes medical education a very passive
business and deprives the student of the single most important thing he desperately needs to learn while at
school—how to initiate the educationa process for himsdf, later on, when he is a practitioner.

For medical schools there are only two solu-tions: to teach less or to teach more efficiently.

Medicine has been reluctant—sometimes wisdly, sometimes not—to teach less. Curriculum changes are a
traditiond sport, but they occur dowly (John Foster notes that "it is easier to move a graveyard than to
change a medica curriculum") and never seem to make manageable the total information to be mastered.
The current adminigtrative structure of medical schools appears incapable of curtailing the curriculum.
Educators must therefore devise ways to teach faster. It is the only solution.

If it is hard to be a student, it is much harder to be a good vidt, for a visting physician has the most
difficult teaching job in the world. His "class' of students, interns, and residents is samal, but their
depth of knowledge is dissmilar, and the vist must endeavor to teach everyone. His subject matter is dl of
medical knowledge; he must act s-multaneoudy as adviser, librarian, lecturer, and, at the bedside, as a
direct example in dedling with patients. The best vigt is a marvel to watch. In an hour he can listen to the
student, quiz him, arrive at a diagnosis, proceed to deliver a ten-minute ex-temporaneous lecture on some
aspect of the diag-nosis, throw in one or two humorous anecdotes, see the patient and dicit more
information than the students and house staff were able to obtain, in the process demonstrate an obscure
physical sgn, then step into the hal and summarize the entire situa-tion in a few minutes.

And then go on to the second patient of the day.

The whole act depends on vast knowledge, clear

198



FIVE PATIENTS
Edith Murphy
199

organization, boundless energy. But it is dso the find check in the long system of built-in checks— the
intern checks on the student, the resident checks on the intern, and the visit checks on every-body.

What does dl this mean for the patient? Most teaching hospital physicians believe it produces better
patient care. According to Dr. Robert Ebert, dean of Harvard Medical School, "It is far easier to check on
the mistakes of an incompetent intern than the mistakes of an incompetent private physi-cian. It is one of
the ironies of our system of med-icine that a very sick charity patient in the ward is likdy to receive better
and more constant medica attention than his counterpart on the private side of the hospital."

These considerations lead Dr. Ebert to talk of "the privileges of being used for teaching." This is an idea
foreign to most private patients, yet our definition of the "teaching patient” is in the midst of drastic revison
for that most fundamental of reasons, money. The financia structure of the hos-pital is changing, and with
it, everything else.

Crigindly, the Massachusetts General and hos-pitds like it were founded to care for the sick poor.
Patients entering the hospita agreed to be used for teaching, in exchange for medica care they could
obtain no other way. At this time, there were virtudly no private patients in the hospital. Any individud of
means preferred to be treated— and to be operated on, if necessary—in his own home. Even at the turn of
the century, the hospital
was no place for the wealthy. When the Peter Bent Brigham Hospital was built in Boston in 1913, its
planners made no provision for private patients.

Soon thereafter things began to change. The de-velopment of anesthesia made operations more common,
and the use of Listerian antisepsis did much to reduce cross-infection and epidemics of "hospitaisn." The
hospitd emerged as a place for dl severdly ill patients, private or charity cases dike. In 1917, the MGH
built a pavilion entirely for private patients, and in 1930, another. By 1935, 40 per cent of hospital beds were
occupied by pay-ing patients. By 1955, it was nearly 50 per cent. In 1967, some 60 per cent of patients
admitted to the hospita went to private pavilions.

Nor do these figures tell the whole story, for even on the wards, patients with no financial re-sources for
medical care hardly exist. At present, 85 per cent of dl MGH patients have some form of "third-party"
hedlth coverage—and most of those who do are very wedthy patients, not poor ones

Third-party payment, whether by insurance plan such as Blue Cross, state welfare, or Medicare, has
revolutionized the podtion of the teaching hospi-td. Put bluntly, it is no longer possible to trade free care for
teaching; nearly everyone can pay for his care, and can afford a private doctor, and a pri-vate or
semi-private room.

The MGH is, at this writing, closing down its wards. Some other hospitals have already done so. Such
structural changes are relatively smple, but a
200
FIVE PATIENTS
Edith Murphy
201

magjor dilemma remains. There are no charity patients left, and no private patient wants to be a "teaching
patient,” since this has disagreeable con-notations.

What is the solution? There are, obvioudy, only two answers. Either teaching is halted or private patients
are used for teaching purposes. The first solution is impractical, the second highly contro-versia. But it is
clearly in the cards: someday, dl patients in a teaching hospital will be used for teaching. Such a program
has already been set up at another Boston teaching hospitd, the Beth Is-rael. There, "ward" and private
patients lie side by sde, and dl patients, whether they have private physicians or not, receive their
in-hospitd treat-ment from house staff.

Now dl this may seem like a minor matter. Af-ter dl, just 2 per cent of American hospitals are teaching
hospitals. The rest have no such problem. But one may ask, if the teaching hospital truly de-livers better
medical care—if this clam is more than a rationdization for making private patients available for poking
and prodding by medica stu-dents and interns—then shouldn't dl hospitals adopt the methods of the
teaching hospital? Shouldn't dl patients have the benefits of the sys-tem?

There are some practical considerations, in terms of the availability of interns and residents, but we can



ignore these and smply look more closdly at the intrinsic quality, the advantages and disadvantages, of
teaching-patient care.

Certainly there are some classic advantages. The fact that residents are literaly that—individuas
re-sding in the hospital—means there are more doc-tors around, day and night, to treat acute
emergencies. A patient with the finest private phy-sician in the world will not be consoled if his doc-tor is
away in his office when the patient has a cardiac arrest.

Second, as the pace of medica development ac-celerates, the hospitd's staff of academicians and
researchers can claim up-to-date, speciaized infor-mation of a depth and variety that other hospitas, and
individua private physicians, cannot hope to match. The impact of this on patient care can be considerable
in some instances. For most of med-icd history, it did not matter whether your doctor was up to date or ten
years behind the times; now it may matter if he is only one year behind. There-fore, one of the great new
appeals of the teaching hospitd is the availability of the most recent knowledge in patient care.

Third, the academic orientation of the staff leads them to attack perplexing problems with unusua vigor,
reviewing the medical literature, utilizing the laboratory and referral resources of the ingtitu-tion. Endless
rounds and discussions among house staff and visits mean that a problem will receive the benefit of many
opinions. Thus a patient with an obscure disease or a difficult diagnosis will get a great dea of
attention—much more than any sin-gle physician could give him.

Fourth, because the hospital is structured to
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teach and do research, it is critical of al medica practice, including its own. Each physician has severa
others looking over his shoulder, and this tends to minimize mistakes. To that extent a teach-ing patient is
"safer” than a private patient

All thisis clearly evident when one looks at Mrs. Murphy's history. She is a patient with an un-common,
though not rare, disease—but a disease that manifested itsdf in an extraordinarily rare way. Mrs. Murphy
first saw a private physician, who treated her complaint of swelling legs as if she had heart failure. She did
not have heart fall-ure. She did not improve. She then went to a com-munity hospital, where more
sophisticated tests were done. There, she was correctly found to have liver disease, Gl bleeding, and
hemolytic anemia. Each of these problems could have been discov-ered by her private doctor, with the help
of a pri-vate clinicd laboratory, but for reasons which cannot be assessed, he failed to do so.

At the community hospita, evidence was aso found for pancreatic cancer. This evidence was in-correct.
(Furthermore, important pathology unre-lated to her primary disease was missed. This was not discussed in
the earlier section, out of a desire to avoid complicating an already intricate story. However, in the report
sent by the hospita to the MGH when the patient was admitted, a physica examination form clearly stated
that a pelvic exam was normal. In fact, Mrs. Murphy had a cervical polyp the size of a large marble. It was
eadly felt and clearly visble. The only reasonable conclusion

isthat a pevic examination was not, in fact, done at the other hospital.) And the only reason Mrs. Murphy
was transferred to the MGH was because of this suspected diagnosis.

Two points about this story should be made im-mediately. The first is that the MGH, by its very nature,
sees a great many patients whose diagnoses have been missed. It is easy to gain the impression that dl
practicing doctors are inept, and dl com-munity hospitals incompetent. But, in fact, the great mgority of
patients who receive correct di-agnoses and good care never show up at the MGH.

Second, no medical system is perfect. Teaching hospitals make mistakes just the way community
hospitals and private physicians do. Each teach-ing hospita in Boston ddlights in getting the patients of
others, and making diagnoses that were missed. The point of Mrs. Murphy's story, there-fore, is not the
glorification of the teaching hospi-td, but rather that this woman, with a complex disease and unusual
manifestations, received nine days of the most intense academic scrutiny before a diagnoss was
established. She was immersed in an environment geared to such scrutiny. A great many people—from
students to the chief of medicine—saw her, examined her, and contributed suggestions concerning her care.
And from that eventually came a diagnosis that might not have been made otherwise.

At the same time, there are some classic com-plaints about teaching-service care, from both pa-
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tients and physicians. Patients didike multiple examinations, and having to tdl their story over and over
again. Physicians complain that the aca-demic orientation of a teaching service leads to ex-cessive lab tests,
too many diagnogtic procedures, less briskly efficient care, longer in-hospital stays, and ultimately more
expensive treatment. Without question, these complaints have some truth in them.

For example, it is relatively easy to dismiss the protests of a patient with an unknown disease who objects
to many examinations by different people. It isin his own best interests to be examined by everyone, at
least until a diagnosis is arrived at. However, it is less easy to shrug off the complaints of a patient who
may have, unknown to him, a "classic case" of something that is neither rare nor unusua. An inteligent
patient with a lucid history of ulcer may find himself visited by a large number of students who are
directed to him by an instructor who tells them, "Mr. Jones has a good story and good findings." And worse,
if the patient complains to a resident, the resident cannot evalu-ate the complaint. No one keeps track of
how many students are vidting any given patient. It is impossible to know whether he is objecting to two
vidts or to twenty.*

The question of excessive and unnecessary tests is difficult to evaluate. Everyone who worksin a

*Despite the above, most patients are not seen by many stu-dents. A fair percentage never set eyes on a student.

hospitd sees patients who receive too many tests, under the guise of a "thorough work-up"; every-one has
seen diagnogtic procedures carried out where at least an element of motivation was the resident's desire to
practice the procedure. These cases are rare, though they gtick in one's mind.

Frequently, the issues can be subtle. They are polarized in the following verbatim exchange be-tween a
particularly obnoxious student and a par-ticularly obnoxious visit. The patient under discussion was one who
had documented obstruc-tive lung disease with advanced emphysema. He was on the respirator full time.

vist: "Do you think we should do cardiac cathe-terization and get a pulmonary wedge pressure on this
man?’

dudant: "No."

vigt: "Can you think of any additional informa-tion we might get from the wedge pressure?"

dudat: "No."

vist: "In point of fact, we know that in emphy-sema, if we find the wedge pressure elevated, then the
severity of the disease is increased.”

student: "Will that change your course of ther-goy?"

visit: "I'm not sure mat's avalid consideration.”

student: "There's a morbidity attached to pulmo-nary catheterization."

vidt: "Yes, but it'svery dight."

student: "It exists. If it won't change your ther-apy, how can you judtify it?"
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visit: "I don't think you can say it won't change our therapy.”

student: "Then how might it change your ther-apy?"

visit "Over the long haul. For instance, in this lab we do VDNVT measurements, though smilar labs do not. We've
found it very valuable.”

student: "This man has emphysema. He's seventy-three. He's dying.”

visit: "We are nonetheless obligated to learn dl we can about his disease."

student: "But it won't help him."

visit: "The Respiratory Unit has multiple func-tions. We are a once engaged in research and therapy."

student: "Will you tdl the patient that the proce-dure won't help him, that it's just for the sake of curiosity?"

visit: "I wouldn't call it curiosity."

student: "Then you have aformd experiment go-ing? A protocol? This patient is part of a de-fined study series?’

vigit: "No, but we are gathering data. All patients are available for research here."



Perhaps the most common criticism of the aca-demic service is that "the doctors are not inter-ested in patients,
only in diseases," a harsh complaint, and an old one. Oliver Wendell Holmes said in 1867 that he did not want a
researcher-clinician for his doctor: "I want a whole man for my doctor, not haf aone." (As ateacher, Holmes
could be brutal about academic medica instruc-tion; "What is this stuff with which you are cram-ming the brains of
young men who are to hold the lives of the community in their hands? Here is aman falen in a fit; you can tdl me dl
about the eight surfaces of the two processes of the palate-bone, but you have not had the sense to loosen the
man's neckcloth, and the old women are il cdl-ing you afool.")

Certainly the researcher-clinician has split loyal-ties and conflicting interests. A GI consult who sees a patient is
specifically caled in to give ad-vice about the patient's abdomen; and to some ex-tent, the consulting physicians are
more interested in the patient's stomach than the rest of him. The consequence of this may be to surround the
teach-ing patient with many people interested in his problems, but less interested in the patient himsdlf. The patient
gets excelent but impersonal care—if that is not a contradiction in terms.

The idea that an orientation toward disease can ever lead to poor care is furioudy denied by aca-demicians. But it is
disturbing to note, for instance, that Death Rounds a the MGH, which once re-viewed a deceased patient's hospital
course with aview to discussing whether anything more could have been done for him, are now amost entirely given
over to academics. the patient's disease is discussed, not the patient. (This is only true on the medicd service.

Surgical Death and Complication Rounds ill dedl with the patient's course. In gen-eral, the surgical service is
more pragmatic and
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less academic than the medicad—a point of some friction between the two groups.)

Eventually, one comes to the conclusion that care on a teaching service is not so much better or worse as
different. Some patients will benefit from these differences more than others. A patient with an obscure maady can
do no better than a teach-ing service, where he will be fussed over, consid-ered, and reconsidered endlessly; a
patient with a common, well-understood complaint may get quicker, more practical treatment from a private doctor in a
nonacademic setting.

This would seem an excellent argument for transforming the teaching hospital into areferrd institution, and that is
what has happened to many of them. But there are two reasons to deplore the change.

First, it means that research on the most common—and therefore, one might argue, the most
important—diseases stops. This is unwise; there are many times in medical history when a re-searcher has "gone
over old ground”" and come up with something new and important. Regindd Fitz went over "perityphlitis' and came
up with appen-dicitis, thus changing the course of surgical his-tory.

Second, it ignores the community in which the hospital stands. The community is likey to sense this rapidly, and

resent the fact that although the hospital personnel did a great job for Uncle Jo€'s unpronounceable Latin alment,
they could hardly be bothered with Sally's ear infection.

* * %

What is the hospital's responsibility? Origindly, the answer was quite clear—it was built to care for any needy
person in Boston who had the initiative to seek it out. With the passage of time, its com-munity became not the
entire city, but a part of it, the so-called North End. This isa community of working-class Italians and Irishmen, with
areas of considerable poverty.
But the hospital has never lost its passivity, atradition that can be traced dl the way back to Greece. Patients are
expected to come to the hos-pital, and not the reverse. And while the hospital will never turn anyone away from its
doors, nei-ther will it actively seek out illness in the commu-nity. Furthermore, the impact of technology over the last
twenty years has been to make the hospital even more passive, as it becomes more preoccu-pied with acute
established disease, to the amost total neglect of preventive medicine.
But the role of the hospital is going to change, as public expectations for medical care change. Ac-cording to
Alexander Lesf, Chief of Medicine, "For a long time—since Hippocrates—we have not at-tached any broader social
obligation to the physi-cian's education. You went through your training program whether in school or as an
apprentice, and men you hung out your shingle and treated whoever could pay you. But now that is unacceptable to
so-ciety, which is making other demands from physi-dans" He says, further: "I think we have to restructure
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the functions of the hospitd if it isto survive for the next twenty years."

Implicit in this is the notion that what the hospi-tal now does, it does well. But it is not doing enough, and
the times, indeed, are changing. To quote Galbraith, "One must either anticipate change or be its victim."

The hospita can no longer be a charitable ref-uge for the poor patients—the poor patient (or, rather, the
patient whose hills can't be paid) is dis-appearing from the landscape.

The hospita can no longer act as a stronghold of technological, scientific excellence for a few patients,
when the disparity between in-patient marvels and community horrors is ever-increasing.

Dr. John Knowles, director of the hospital, ob-serves that "When | was recently the visit on the medical

service, the first five patients presented to me al happened, by a curious coincidence, to have the same
problem. And it serves to point up the in-congruity of what we're doing here. All five were elderly, chronic
alcohalics with massive Gl bleed-ing and end-stage liver disease. All five were in coma and we were
treating them vigoroudy, with everything medicine has to offer. They had intra-venous lines, and central
venous pressure cathe-ters, and tracheostomies, and positive pressure respirators, and suction and Seng
stocking tubes, and dl the rest. They had house staff and students and nurses working on them around the
clock. They had consultants of every shape and sort.
They were running up hills of five hundred dollars a day, week after week.... Certainly | think they should
be treated, just as | think that a large hos-pital like this is the place where this brand of com-plex medicine
ought to be carried out. But you can't help reflecting, as you look at dl this stain-less steel and tubing and
sophisticated equipment, that right outside your door there are people with TB who aren't getting antibiotics,
and kids who aren't getting vaccinations, and women who aren't getting prenatal care.... | think we have
an obli-gation to these other people, as well."

The hospital's new objective is to spread its resources more widdy, at the expense of its tradi-tiona
passivity. The first step has been to begin an ambulatory care center in Charlestown, a de-pressed area of
16,000 people. This sort of "satel-lite clinic” is widely debated in medica circles today.

Dr. Leaf: "The Charlestown project is interest-ing to us, to see if we can begin to restructure the way we
ddiver care. | hear arguments from my colleagues in the medical school, saying that no satdlite clinic has
ever worked. They say the re-search interest isn't there, the way it isin a hospi-tal. They say you can't find
doctors to work in them. Wéll, then, we just have to get some new physicians who see their research as
working in the community, devising ways to give better care, rather than being in the hospital and doing
re-search on, say, gastric physiology.”
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Certainly the academic hospitals will have to abandon what Dr. Knowles calls "the present de-fensive
isolation ... in a bastion of acute curative, specialized, and technica medicine” The impact of this on the
inner workings of the hospital itself may be extensive, and beneficial.

In 1896, the intern Harvey Gushing referred to the MGH as "this little world of ours'—and he meant
precisaly that. It was alittle world, and it was "ours'; it belonged to the doctors, not to the patients. Doctors
were a permanent fixture in this world. The patients were transients who came and went. (Patients are
well aware that the hospital is for doctors, and not for themselves. They fre-quently report that they fed
like "specimens in a zoo." Indeed, nearly every literate person who has recorded his experience in an
academic hospita, from the late Philip Blaiberg on down, has men-tioned this disturbing association.)

Initidly the hospital was designed to be a little world for the patients, supplying dl their needs. In those
days, there were few resident physicians. But the hospital has evolved into a complete world for doctors as
well. Indeed, it would be surprising if it did not, for there is one house officer for every four patients, and
the house officers spend aimost as much time in the hospitd as the patients.

For a resident, the completeness of the little world—uwith its dormitories, libraries, cafeterias, coffee
shops, chapel, post office, laundry, tennis
and basketball courts, drugstore, magazine stand— combined with the intensity of training (the aver-age
resident spends 126 hours a week in the hospitd) can have some peculiar effects. It is quite possible to
forget that the hospital stands in the midst of a larger community, and that the find goa of hospitaization is
reintegration of the patient into that community. In this respect, the hos-pitd is like two other inditutions



which have a partidly custodia function, schools and prisons. In each case, success is best measured not
by the per-formance of the individua within the system, but after he leaves it. And in each case there is a
ten-dency to view ingitutional performance as an end initsf.

Thisistrue for both doctors and patients. The ided of the physician-scientist, the clinician-researcher, is
very much a product of academic hospital values. The educational process designed to mold this product
has some paradoxical aspects. One may reasonably ask, for example, what is a medica student being
trained to become?

Without doubt the answer is. a house officer in a teaching hospital. A good medica student grad-uates
with dl the necessary equipment: a back-ground in basic science, some clinica experience, familiarity with
the journds, and an academic ori-entaion.

What, then, is a house officer being trained to become? The answer is, an academic physician
specidizing in acute, curative, hospital-based med-
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icine* Thisis heavily scientific and not very be-havioral; it must be so. (As the vist said: "Tel me about his
kidneys, not his marita troubles." And the vidt was right: the hospital is geared to treat his kidneys, and not
his arguments with his wife.)

But the great mgjority of house officers do not become academic physicians, at least not full time. They
go out into the community to begin, in many respects, atotally different kind of practice from any they have
ever seen. They are shocked to dis-cover that 70 per cent of their patients have no identifigble illness; they
are besieged and pestered by "crocks'; they have rdatively few acutely ill patients, and relatively few
hospitalized patients. They are, in short, called upon to practice a great ded of behaviora art and relaively
little science.

These doctors suffer from what Grossman calls "acute organically trained syndrome." The ratio-nale for
giving them the training they got, as prep-aration for the work they would be doing, was formerly couched
as "if they can handle the prob-lems they see in the hospital, they can handle any-thing." It is obvioudy
untrue, except for those diseases that are scientificaly understood and medically treatable; patients with
other complaints may get a more sympathetic ear from their next-door neighbor.

*This same argument has been made by Peter Drucker con-cerning undergraduate, liberal arts colleges, where he
points out that professors of English or History are not training lib-erd humanitarians or anything else so
noble—-they are train-ing future professors of English and History.

Underneath it dl is a sense that modern, scien-tific medicine can be taught, but the vague, amorphous
"art" cannot be taught in the same way. This is true, but it does not mean it cannot be taught at al. Nor
does it mean that smply watch-ing the vist examine five or ten patients a week is a sufficient background
in how to deal with a pa-tient's psyche.

What a medica resident knows about science he has gotten from intensive courses, rounds, semi-nars,
and journal reading; what he knows about behavior, psychiatry, psychology, or sociology de-pends on what
he has managed to pick up as he goes along. This generaly amounts to pitifully lit-tle* It is hard to estimate
the amount of time a doctor spends studying behaviora science during his years as a student, intern, and
resident. Formal training—Iectures as a student, rotations as a clin-icd clerk, socid service and psychiatric
rounds as a house officer—probably account for no more

*A student of my acquaintance, now a psychiatric resident, endeared himsdf to the house staff of hospitals where he
was a student by doggedly asking each resident he met to define, in a smple sentence, the difference between
neurosis and psychosis. He concluded that 15 per cent had some vaguely appropriate notion; the rest were
appallingly wrong. The fact that a doctor does not know the difference between neurosis and psychosis does not
necessarily mean he will be a poor physician; a doctor who cannot articulate these distinctions may conceivably
handle them deftly in his practice. But it is a clear indication he has not had much training in behavior, and the
guestion is whether he ought to have such training and whether his patients would benefit from the training.
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than 1 to 2 per cent of histotal time; the extent of informal training is impossible to guess.

There is now a growing movement within med-ical education to provide more formd training in behavior,
but there is also formidable oppostion. As John Knowles has pointed out, medicine gained acceptance
within the university as a valid disci-pline not because of its advances as a socia sci-ence, but because of
its discoveries as a natural science. For nearly a century, natural science has been the paydirt, and the
behavioral art has taken a subordinate position. Reversing the trend of a century will take some doing.

Of course, the hospitd has an out-patient depart-ment and emergency ward, where the interface of
hospitd and society is more sharply seen. But the addition of community clinics, separate from the hospitd,
will amost certainly change the psycho-logical set of doctors working within the physical setting of the
hospita itsalf.

It is too early to know whether the satellite clin-ics are going to work. The question of physician
acceptance is one problem; the question of com-munity acceptance another. But if they do not work,
something else must be found, and at this time it appears social pressures are sufficiently in-tense to
guarantee such a search for new delivery systems.

The concept of a "patient-oriented hospitd” is fashionable at the moment. The phrase is widdly
used, though the idea is shopworn. People have recognized for a long time—at least twenty-five
years—that hospitals are designed for the patient's needs only when those needs do not conflict with the
doctors convenience. Nor is there any mystery about why thisis so. Whenever a new hospitd is built, it is
the doctors who are consulted on design requirements, not the patients.

All this has produced a great deal of talk among doctors, architects, patients, engineers, interior
decorators, and innumerable other people—but very little innovation, very little experimentation. For the
mgjority of hospitals, and the mgjority of new hospitals, the classic complaints ill hold
fue

The hospitd is difficult to adapt to. It brings in individuas from outside, and plunges them into a totaly
new existence, with new schedules, new food, new rules, new clothing, new language, new sounds and
smdls, fears and rewards. For the patient entering this foreign environment, there are no guides or
guidebooks available to him. A per-son visiting Europe can get better advance infor-mation than a
person entering the "foreign country" of the hospital.

The hogpital building disregards physical factors that might promote recovery. Colors are bland, but
instead of being restful, are more often depressing; space is badly distributed, so that a patient may be
stranded in a large room, or crowded in a smal one; private and semi-private patients often fed is-
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olated in their rooms. (A Montefiore Hospital study concluded that while families of ward pa-tients were
eager to see thair reatives transferred to private rooms, the patients wanted to stay on the wards, where
they would have more contact with other people.) Windows are badly placed, and the view most often
shows an adjacent large hospitd building or a parking lot.

The hospitd makes psychological demands thet may retard recovery. According to Stanley King,
these incdlude dependence and compliance with hospital routine, a de-emphasis on externa power and
prestige; tolerance for pan and suffering; and the expectation that a patient will want to get wel. These
can eadly work at cross-purposes. For ex-ample, a proudly sdlf-reliant man may find his pas-sive role as
threstening as hisillness. Or a person may become so dependent, and regress so far to-ward a child-like
dtate, that he becomes more petty, complaining, and intolerant of pain than he would be otherwise. Or he
may find his dependent role so satisfying that he loses his desire to get wll.

One may immediatdy object that despite dl this, the mgority of patients adjust wel to the hos-pitd,
recover, and go home. That is true, but as an argument it is a little like saying that the world got on
perfectly wdl without dectricity, which is dso true.

But assuming these complaints have vdidity-assuming that patients would redlly recover more



swiftly in a better designed environment—how should the new environment be designed? There is a
gpectrum of proposals, ranging from minor ad-justments to quite radica innovations.

Perhaps the mog radica, and the mogt interest-ing, comes from a smple observetion: the modern
hospitd is best suited to a severdly ill person. These people are mogt tolerant of hospitd routine and its
indignities irritants, and difficulties

On the other hand, persons recovering fre-quently become less tolerant as their physca con-dition
improves. The phenomenon is so wdl known that doctors notice when a previoudy com-pliant patient
begins to grumble about the food or the noise a night. These gripes are interpreted as a sure 9gn the
patient is improving. Related to this is the so-cdled "lipgsick 9gn,” referring to the fact that as women
begin to fed better, they start wear-ing lipstick and combing thar har in the morning. Essentidly, dl this
means that the patients are act-ing in ways not demanded by the environment (lipstick) or ese pogtivey
condemned by the en-vironment (griping). Such activities are more ap-propriate to the outsde world,
and they are aggnd that the patient, in his own mind, is prepar-ing to leave the hospitd for the outside.

How can one capitdize on this? At present, not at dl. Thisis because, a the present time, patients are
assigned to different parts of the hospitd on the basis of only three criteria—financid re-sources, sex, and
anticipated therapy. No other at-
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tribute of the patient matters, not even diagnosis. (Patients with ulcers, pancredtitis, or cancer, for example,
will be assigned to medical or surgicd floors depending on whether their treatment calls for operation or
not.)

The various floors of the hospitd operate with their own nurses, their own visits, their own house staff,
their own stocks of supplies. This is the ar-rangement found in most American hospitals, and as a way of
sructuring, it has distinct advantages. For many years, it was thought to be the best way of matching the
patient to the facilities he would most need.

However, each of the three criteria—sex, money, and therapy—has come under attack. Money,
because third-party payment has made financia structuring obsolete; sex, because if ev-eryoneis in private
or semi-private rooms, segre-gation by whole floors becomes unnecessary.

Anticipated therapy has also been questioned. Some even argue that the distinction between sur-gica
and medical patients be abandoned in favor of digtinctions based on severity of illness, and the need for
close medica and nursing attention.

Under this system, medica and surgical patients would be intermixed in units that differed in the degree
of care they provided—intensive care, recu-perative care, minima care, and so on. Patients would be
moved about in the hospita as their ill-ness became greater or less.

Some clear psychological benefits for patients
are apparent. As they become healthier, they would be moved to new areas of the hospital,
where they would be encouraged to be more self-sufficient, to wear their own clothes, to look after
themselves, to go down to the cafeteria and get their own food, and so on. They would, at every point, be
surrounded by patients of equal severity of illness. Their dependency needs would be ful-filled in a graded
way, since the hospital would be providing a spectrum of care and close attention. To a degree, the hospital
already does this, with its recovery rooms and intensive-care units.* But more could be done—and, indeed,
one can predict that more will almost certainly be done in this di-rection. Thiswill happen not because the
hospitd is preoccupied with the patient's psyche—it is not—but rather because graded careis
economi-cally more efficient. At the present time 30 per cent of the cost of aroom goesto nursing care.
For the average MGH hospital room, this amounts to some $22 a day. Although the percentage cost may
not rise in the future, the absolute cost will. Ultimately it will be necessary to give patients no more nursing
care than they redlly need; the pres-ent inefficiency in personnel use will become too costly to continue.

*The hospital aready has intensive-care units for respiratory care, cardiac care, neurological care, surgica care,
medical care, transplantation patients, pediatric patients, and burns paients
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Among physicians, a restructuring could be more efficient as well. Consider anesthetists: in the last
decade, they have emerged as the experts in the support of vita functions. They are called for every
cardiac and respiratory arrest; they know more about drugs than anyone else; they are expert in the use of
respirators. Most physicians would agree it is handy to have an anesthetist around any intensive-care unit,
but at present the anesthetists are dispersed throughout the hospital. By restruc-turing on the basis of
severity of illness, one im-portant resource, anesthetists, would be made more available to patients who
need them.

Indeed, "human resources' are just one argu-ment for restructuring. Hardware and technology resources
represent another. For example, the kind of electronic and mechanical equipment required for a patient with
a heart attack and for a post-operative cardiac patient is very similar. As time goes on, and larger and more
dl-inclusve ma-chines become available, it will be increasingly advantageous to bring patients with smilar
techno-logical requirements together, so that they may share certain large machine capabilities and so that
medical personnel trained in the use of these ma-chines can be centralized.

The bringing together of patients, personnel, and hardware has certainly been vauable in cardiac
intensive-care units; in some units immediate mor-tality from myocardial infarction has been cut as much as
30 per cent. We are aready seeing a pro-
liferation of these specialized units, and we will certainly see more—and from there it isonly a small step to
complete reordering of the hospital dong new lines.

Afterword

athough it comes from an ancient tra-dition, the modern hospita, in fully recognizable form, is less
than fifty years old.

At mogt it will lagt, in fully recognizable form, another decade or so. But by then, amogt sure-ly, what is
different from the present will over-shadow what is similar. And we may expect these changes to represent
more than improved technol-ogy and differently trained personnel. For there will certainly be a change in
the function of hospi-tals, just as there has been a change in function during the past haf century.

During that period, the hospitd evolved into a positive, curative agency specidizing in highly technical,
complex medica procedures. Very likdy the hospital will continue to function in this capac-ity. But it will
abandon certain other functions in the process. It will cease to be a convalescent facility, for example, as
more specidized convales-cent homes appear. It will curtail its in-patient diagnostic work to that which
absolutely requires hospitdization. Its custodia function—whether
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represented by a young couple "dumping" grandpa for the weekend, so that they can have a few days to
themselves, or by the admission of acoholics and derelicts who would otherwise have nowhere to go—has
already been reduced and will soon be diminated. One can say this with some confidence because in every
case the rationae is economic, not philosophical. Hospitals are becoming so ex-pensive that financial
considerations will soon become the paramount determinant of function.

Less certain are those new tasks and responsibil-ities that the hospital will assume in the future. Here,
the pressures are largely social, and their manifestations not easily anticipated. Perhaps the clearest—and
mogt general—trend is the hospital's notion of an extended responsibility, which goes beyond the confines of
itswalls. A teaching hospi-td such as the Massachusetts General now sees its job as dedling both with the
hospitd patients and with the surrounding community. It defines this new role in two ways. discovering
those patients who need hospitaization but are not receiving it, and treating other patients so that future
hospitali-zations will be prevented.

But the hospital is going further. It is spreading its research and its knowledge beyond the locd
community to a broader population. In the past, it did thisin the form of research papers printed in scientific
journds. That form persists, but more di-rectly the hospital now uses televison and com-puter programs to
disseminate its knowledge and its resources.



For the patient, something rather paradoxical is happening. Broadly spesking, the whole thrust of
enlightened medical thinking is directed toward getting more care to more people. The problem is as
enormous and as important as curing any spe-cific disease process. In examining the dtuation, both doctors
and patients express the fear that the individud may cease to be treated as a person, that he may become
merged into some faceless, very longly crowd. Yet at the same time, the hospitas, which have traditionaly
been the most impersonal elements in any hedth-care system, are more con-cerned than ever about
tailoring the hospital so it treats every patient individualy.

For medica education, the impact of changes in hospitd function may be considerable. For the last half
century, medical education has been amost exclusively in-patient education—the emphasis has been upon
care of the patient who isin the hospital and not outside it. But as the hospital reaches out-side its walls, so
will medical education.

There is another point about medica education, not often considered in formal discussions. It is a
problem, a fact of medical life, which can be dated quite precisaly in terms of origin: it began in 1923, with
Banting and Best. The discovery of insulin by these workers led directly to the first chronic ther-apy of
complexity and seriousness, where adminis-tration lay in the hands of the patient. Prior to that time, there
were indeed chronic medications—such as digitalis for heart failure or colchicine for gout—but a
patient taking such medications did
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not need to be terribly careful about it or terribly knowledgeable about his disease process. That is to say, if
he took his medicines irregularly, he de-veloped medical difficulties fairly dowly, or else he developed
difficulties that were not life-threatening.

Insulin was different. A patient had to be careful or he might die in a matter of hours. And since in-sulin
there has come a whole range of chronic therapies that are equally complex and serious, and that require a
knowledgeable, responsible patient.

Partly in response to these demands, partly as a consequence of better education, patients are more
knowledgeable about medicine than ever before. Only the most insecure and unintdligent physi-cians wish
to keep patients from becoming even more knowledgeable.

And when one considers a medical inditution, such as the hospital, the importance of a knowl-edgeable
public becomes 4ill clearer. Hospitals are now changing. They will change more, and faster, in the future.
Much of that change will be a re-sponse to social pressure, a demand for services and facilities. It is vita
that this demand be intel-ligent, and informed.

Glossary

abrasions Scrapes.
acidosis Excessive acidity in the blood. acute In medical reference, meaning of short dura-tion. There is
no connotation of severity.
The opposite of an acuteillnessisachronic
illness.
ampoule A drug container, usually made of glass. amylase An enzyme produced in the pancreas and
found in elevated blood concentration when
the pancreas is diseased. amyloidosis A disease characterized by deposits of
amyloid in various tissues. Amyloid is a
protein substance.
angiogram An X-ray study of blood vessels. arrhythmia Irregular heartbeat.

barium A metdlic element. Barium sulfate, a sdt, is opaque to X rays and is not absorbed by the
gastrointestinal tract. When a liquid sus-pension of barium sulfate is swallowed by the patient, the
stomach and intestine are
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outlined in white on X rays and can be bet-ter studied.

bilirubin A golden pigment formed when the hemoglobin in red blood cdls is broken down. Bilirubin is
normally excreted by the body; in various disease dtates it can accu-mulate, causng jaundice
(9.v.).

biopsy Removd of a sample of living tissue for examination.

blood pressure Expressed in millimeters of mer-cury, this is generdly the pressure within the brachid
artery of the aam. Blood pres-sure is expressed as a fraction, such as 120/80. The fird figure is
known as sygsdlic blood pressure, and represents the peak pressure indde the artery
corresponding to each contraction of the heart. The smdler figure is known as diagtalic blood
pressure, and represents the pressure indde the artery between contractions.

blood sugar Blood normdly contains a certain amount of sugar, but the amount can be in-creased in
disease states such as diabetes.

bone marrow aspiration Remova of some bone marrow by suction through a needle,

catheter A hollow cylinder of metd, rubber, or plastic designed to be passed through any of severd
body channdls, such as the arteries, veins, or the urinary system.

catheterize To pass a catheter through a body dard.

celiac angiogram An X-ray study of blood vessdls which supply abdomind organs, tha is, of the
so-called cdiac arteries.

cerebrospinal fluid Thefluid which bathes the brain and spind chord.

cirrhosis From the Greek for "tawny," and the early observation that scarred organs be-came ydlowish
in appearance. The term re-fers to dedtruction of parts of an organ and replacement of the
damaged areas by fi-brous scar tissue. One can speak of cirrhoss of breasts, kidney, or lung, but
the term usu-dlly refers to scarring of the liver, following damage from acohol or other causes.

CPK Credtinine phosphokinase, an enzyme. When the concentration of this enzyme in the blood is
increased, it suggests tissue dam-age, particularly heart muscle damage.

CSF Cerebrospind fluid (g.v.).

digitalis A drug to improve the strength of heart
muscle. disseminated cancer Widespread or metastatic
(g.v.).
diuretic A drug that promotes excretion of urine. diverticulitis Inflammation of adiverticulum,
generdly thetiny diverticulaof the lower
intestine,
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diverticulum Literaly a pouch opening out from some hollow organ, such as the gut or bladder.

edema Accumulation of excessive fluid in tissues; dropsy. It can be observed in a wide range of disease



states.

electrocardiogram A graphic record of the electri-cal activity of the heart, revealing infor-mation about
the rhythm, the electrical conduction within the heart, the health and thickness of heart muscle, and
o on.

encephalitis Inflammation of the brain.

glomerulonephritis Inflammation of the kidney; specifically, of a part of the kidney known as the
glomerulus.

guarding In medical reference, it refers to a pa-tient's tensing his muscles in a painful area when he is
touched there.

hematocrit A centrifuge for separating cells from the liquid portion of the blood. In medicalese, the
volume percentage of red cells to fluid in blood. Normally 40 to 45 per cent.
hepatitis Inflammation of the liver, usudly caused by a virus.

idiopathic Of unknown origin.
IVP Intravenous pyelogram, an X-ray study of kidneys made while they excrete a specia dye.

jaundice A yellow staining of skin and eyes, from accumulation of bilirubin (g.v.) in the body.

lacerations Cuts.

LDH Lactic dehydrogenase, an enzyme. Blood levels are increased with tissue destruction in various
organs.

lumbar puncture Passage of a needle between lum-bar vertebrae in the lower spine, in order to enter the
spind canal and remove for ana-ysis some of the fluid that bathes the brain and spina cord.

metastatic cancer Cancer that has spread through-out the body to distant sites. myocardial infarction
Heart attack. morphology Physical appearance.

obtunded Literdly blunted, in medica reference to demonstrate decreased menta alertness and acuity.

pancreatitis Inflammation of the pancreas. pathological Diseased, abnormal.
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platelet A smadl, flat, plate-like cell in the blood
that adsin clotting. platelet count A count of such cells. prognosis Foretelling of the outcome of
adisease.

reticulocyte Animmeature blood cell.

reticulocyte count A counting of the number of im-mature red cdls in circulation. Normally only a smdl
percentage of red cdls are im-mature; if the bone marrow is making more blood, the number of
reticulocytesin circu-lation will increase.

tap Asin thoracic or abdomind tap, medicaese for passage of a needle into the chest or abdomen to
drain off ("tgp") flud ingde; centess.

toxin Poison.



triage officer An emergency-ward physician who decides which patient requires trestment fird.

ventricles The paired lower chambers of the heart.

sequestered Hidden.
SCOT Saum  gutamic  oxaoacetic
transaminase, an enzyme. When

present in elevated
con-centrations  in  blood, it
implies tissue damege

stenosis Narrowing of any cand or
aperture, such as aortic stencs's,
narrowing of the aortic vave of
the heart.

sternum Breastbone.

steroids A class of chemicd agents
with a characterisic  ring
dructure that are produced
within the body (as wdl as
atifiadly). Many sex hormones
ae deroids. Cortico-steroids,
which are produced in the cortex
of the adrend glands, have the
power to suppress inflammation
and theimmune response.
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