
[I]t cannot be taken for granted that a pa-
tient will come through better o≠—or
even alive.…The moment made me want
to be a surgeon—not to be an amateur
handed the knife for a brief moment, but
someone with the confidence to proceed
as if it were routine.”

Gawande did pursue
a career in surgery, and
as a senior surgical resi-
dent wrote Complications,
which elegantly probes
medicine at the edges 
of technology, medicine
as an uncertain art.
Through a series of
loosely related essays, he
explores how the sur-
geon is able to cut, ex-
cise, and suture despite
the uncertainties that
underlie each individual
case. He tends to focus
on surgical themes, but
they highlight issues
facing every branch of
medicine. I first read

many of his essays in the New Yorker. The
issues they presented were so pertinent
to those I faced in my own medical train-
ing that I am pleased to have the texts
collected. I was only mildly disappointed
that so little of the material was new. 

Gawande unflinchingly confronts the

deepest fears I nursed during my training.
The strength and, indeed, the beauty of
each essay is the rigorous academic ap-
proach he uses to illuminate medical be-
havior when scientific data are incom-
plete—the point beyond which intuition
and experience take over to achieve a final
course of action. His approach enables
him to distance himself from paralyzing
anxiety and to dissect the modifiable
risks. (Each chapter includes a summary,
readily accessible to nonmedical readers,
of the relevant medical material.) Bol-
stered by his analysis, he can approach his
next patient with fresh insight and en-
thusiasm. And where most physicians

The Uncertain Art
Instinct and skill in surgical practice

by ellen l. rothman

ometimes wrong; never in doubt.” Atul Gawande quotes

this saying about surgeons in the opening pages of Complica-

tions: A Surgeon’s Notes on an Imperfect Science. The assessment is

often intended derisively, but to Gawande, a medical stu-

dent when he first heard it, “ this seemed to me their

strength. Every day, surgeons are faced with uncertainties.…
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Complications: A Surgeon’s 
Notes on an Imperfect 
Science, by Atul Gawande,
M.D. ’95, M.P.H. ’99 (Metro-
politan Books, $24).
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hate to talk about medical errors—each
of us recognizing how easily we could be
at fault—Gawande demonstrates how
physicians can combat error and use it to
their advantage. By voicing our fears
openly, he reins in the anxiety: “[I]t isn’t
reasonable to ask that we achieve perfec-
tion. What is reasonable is to ask that we
never cease to aim for it.” 

Gawande presents individuals to intro-
duce specific issues. Vincent Caselli, for
example, chose gastric bypass surgery in a
last-ditch e≠ort to treat the extreme obe-
sity that prevented him from working, at-
tending his daughter’s wedding, or even
walking upstairs at home. The vignettes
vividly remind the reader of the patients
who are, ultimately, the heart of medical
care and the beneficiaries of Gawande’s
investigation. Gawande has kept in touch
with many of them for months and even
years. He is interested not in how their
particular surgical procedure is holding
up, but in how their experience with ill-

ness and operation has a≠ected their lives.
In the hospital, surgeons often carry a rep-
utation for being superficial in their atten-
tion to their patients as individuals.
“Sometimes wrong, never in doubt” can
imply a cocky self-reliance that disregards
the humanity of the patient in question.
Gawande is not that kind of surgeon.

He divides his book into three broad
sections: “Fallibility,” “Mystery,” and “Un-
certainty.” I found the opening section,
“Fallibility,” the most compelling. In the
first chapter, Gawande lays bare the un-
comfortable details of medical education
that physicians-in-training encounter
daily. To gain competence, doctors must
practice their newfound skills under su-
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pervision and patients must let the
novices provide their care. Gawande
writes about learning to place central
lines—specialized intravenous catheters
inserted in the largest veins of the body to
deliver more potent drugs for longer peri-
ods of time. Most commonly used in
adults is the subclavian vein, deep in the
chest. “There were ‘slight risks’ involved,
I said, such as bleeding or lung collapse;
in experienced hands, problems of this
sort occur in fewer than one case in a
hundred. But, of course, mine were not
experienced hands.” As Gawande had

feared, he fumbled his first few attempts
and ultimately let his supervising resi-
dent take over. He finally achieved profi-
ciency after several months of frustration.
“Practice is funny that way,” he writes.
“For days and days, you make out only the
fragments of what to do. And then one
day, you’ve got the thing whole. Con-
scious learning becomes unconscious
knowledge, and you cannot say precisely
how.” Achieving that unconscious knowl-
edge demands practice, and that practice
requires patients.

The scariest—but also most stimulat-

ing—aspect of medicine is that medical
training never ends. New techniques, new
medications, new data accumulate at a
dizzying pace. Gawande touches on this
in an essay on medical conferences. Some
say that in the three years after residency,
young physicians learn as much as they
did during residency. In medical school, I
had complete faith in my residents, and
blind reverence for the attending physi-
cians. I trusted that they always knew
“the right answer.” I didn’t feel like a doc-
tor when I received my M.D., but I be-
lieved that someday, with enough train-
ing, I would.

Since graduating from residency a year
ago, I have chosen to work for an isolated
clinic in the Indian Health Service on the
Navajo Reservation (see “Letter from
Kayenta,” September-October, page 18).
Despite a few gray hairs at my temples, I
still look young, and my patients are often
suspicious that I am not a real doctor.
“You sure you ain’t no student?” they ask
me warily. Reassured, they settle back in
the gurney, ready to let me ask questions,
probe their bodies, administer medica-
tions, and perform any necessary proce-
dures. But I often rely on a consult with
the bay of reference texts behind the
nursing station, or on the experience of
my colleagues, before making a final deci-
sion. As the attending physician, though,
the final decision is still mine to make. I
have certainly grown more comfortable in
my role over the passing months, but I
still enter the emergency department
with a little trepidation, wondering what
new situation will arise during that shift.

Our culture has di∞culty accepting
that each physician has a learning curve.
“This is the uncomfortable truth about
teaching,” Gawande writes. “By tradi-
tional ethics and public insistence (not to
mention court rulings), a patient’s right
to the best care possible must trump the
objective of training novices. We want
perfection without practice.… So learning
is hidden behind drapes and anesthesia
and the elisions of language.”

As a society infused with technology,
we have come to demand a degree of con-
sistency, accuracy, and e∞ciency from
medicine that its human practitioners
cannot hope to achieve: perfection. The
second chapter of Complications deals with
human error. Gawande puts himself on
the examining table when he writes
about a harrowing experience in which
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Calling Caleb Cheeshahteaumuck
In the passage that follows from “First Fruits,” one of the seven short stories that,
with five personal histories, constitute Roofwalker (Milkweed Editions, $20), the
narrator, Georgiana, a Native American freshman at Harvard, is trying to get to-
gether with Caleb Cheeshahteaumuck, a Wampanoag who attended Harvard’s In-
dian College, learned Latin, Greek, and Hebrew, graduated in 1665, and died of con-
sumption a year later. The author is Susan Power ’83, J.D. ’86, a Standing Rock Sioux.

A
s i head for class each morn-
ing, I find myself going out of my
way, wandering behind Mat-
thews Hall to that spot where
the Indian College once stood. I

must look like everyone else as I stand
here, wearing jeans, a sweater, and a
backpack over one shoulder, but I have
uncommon expectations. I am looking
for Caleb Cheeshahteaumuck. If my fa-
ther were here, we would have spotted
him by now, perhaps seated high in the
air towards the crown of the sycamore
tree, or stretched on his side in the
dense grass, his suit sparkling with
dewdrops.

I am haunted by this young man who
has been dead for over 300 years, or,
more accurately, I wish to be haunted by
him. I have developed a plan to flush
him out that consists of tempting him
with a small package of Grandma’s Old-
Fashioned Molasses Cookies, which are
a special favorite of my father’s. I open
the bag to release the spicy aroma, and
place it in a cradle of branches near the
base of a thick bush.

“An o≠ering,” I say.
I was taught to believe that time is

not a linear stream, but a hoop spinning
forward like a wheel, where everything

is connected, and everything is eternal.
In this cosmology, I am here because
Caleb came before me, and he was here
in anticipation of me. We are bonded to-
gether across time, and I will recognize
him when I see him. Will he recognize
me?

Allegra [her roommate] has made me
over with the assistance of her friend,
Adrienne, a fellow New Yorker who
lives in the suite directly above ours.
They cut my hair so that it is short in
back and longer in front; the sides
sweep below my cheeks like black
wings. They have recommended
bronze-berry lip gloss for my mouth,
and drawn pearl-pink eyeshadow
across my eyelids so that they look
opalescent as abalone shells. Allegra
even coated my eyelashes with vaseline,
using a tiny brush I find di∞cult to han-
dle.

I take one last look before leaving for
class.

“Kokepe sni ye,” I tell the empty air.
Don’t be afraid. And then I whisper, “It’s
me, your Dakota friend,” just in case
Caleb Cheeshahteaumuck has been
fooled by Allegra’s handiwork into
thinking I am a wasicun—a white girl
leaving cookies for the squirrels.

O P E N  B O O K
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his own failure to anticipate a problem
nearly cost a woman her life.

Shortly after Louise Williams, the
drunken victim of a car accident, was
brought to the emergency department
unconscious, her oxygen level began to
fall, requiring the physicians to insert a
breathing tube into her trachea. Yet the
intubation was complicated. The emer-
gency physician had already suctioned
more than a cup of blood from the back of
her throat, which, Gawande notes, should
have been his first clue that trouble was
brewing. When he realized that he had to
do an emergency tracheostomy—an inci-
sion in the neck to gain direct access to
the windpipe—he fumbled. Louise sur-
vived, but Gawande “felt a sense of shame
like a burning ulcer. This was not guilt:
guilt is what you feel when you have done
something wrong. What I felt was shame:
I was what was wrong.”

I felt sick to my stomach as the story
unfolded, and when I put down the book,
I vowed never to read it at bedtime again.
As a physician, making the wrong deci-
sion or—even worse—making the right
decision but being unable to act on it, as
happened to Gawande, is by far my most
overwhelming fear. Gawande notes that
fear, if unchecked, can be paralyzing—
but neither can it be entirely laid aside.
Despite consulting another physician be-
fore making a treatment decision, or tak-
ing a few moments to more carefully doc-
ument why I opted for a particular
therapy, I know I make many, mostly triv-
ial, mistakes every day. Most are caught,

some are avoidable, some are hard to an-
ticipate. What makes Gawande’s story so
chilling for me and, I imagine, for many
physicians, is that he appears to be a good
doctor trying to do the right thing.

Gawande takes this wrenching story
and transforms the terrifying, out-of-con-
trol feeling of the experience into a
thoughtful exploration of how to improve
the rate of preventable medical errors. He
writes that “everything we’ve learned in
the past two decades…has yielded the
same insights: not only do all human be-
ings err, but they err frequently and in
predictable, patterned ways. And systems
that do not adjust for these realities can
end up exacerbating rather than eliminat-
ing error.” He lauds the surgical tradition
of the mandatory Morbidity and Mortal-
ity Conference, where the sta≠ meet to
review surgical complications, thereby
enabling surgeons to admit to errors—
and to learn from them.

In “Mystery,” the book’s middle sec-
tion, Gawande presents problems—pain,
nausea, pathological blushing—that med-
icine doesn’t understand very well. The
essays enlighten, but lack the unflinching
poignancy of the opening chapters. The
last section, “Uncertainty,” deals with
how physicians cope with the unknow-
able and the uncontrollable in medicine.
One essay describes watching patients
make poor choices about treatment, often
in spite of extensive counseling. Gawande
wonders if physicians should be more
forceful in guiding patients to the choice
the doctors feel is most in the patients’ in-

terest: “[as] the field grows ever more
complex and technological, the real task
isn’t to banish paternalism; the real task is
to preserve kindness.”

In the final chapter, Gawande regains
the power of his opening essays.  He
writes about moments when that incal-
culable human factor responsible for the
errors, misjudgments, and oversights dis-
sected in the early chapters results in in-
tuitive choices that save lives. Asked to
evaluate Eleanor Bratton, a young woman
with an infected leg, Gawande couldn’t
help considering as a possible diagnosis a
devastating flesh-eating bacterial infec-
tion in its earliest stages. He fully ex-
pected to take her to the operating room,
open the leg, and discover that the prob-
lem was a severe but straightforward
case of skin infection—but the small
doubt in his mind was worth the surgical
risks. Then the biopsy revealed the dead
tissue indicating the presence of the
flesh-eating bacteria. He and his super-
vising colleague together made a string of
di∞cult decisions, choosing not to ampu-
tate the infected leg (knowing many col-
leagues might have chosen di≠erently)
and gambling on their instinct that her
young, healthy body would be able to
stave o≠ an infection caught in its earliest
stages. When they made the choices,
Gawande was not entirely sure they had
done the right thing. But Eleanor proved
their instincts accurate, surviving an in-
fection that carries a 40 percent mortal-
ity rate.

“For however many times our judg-
ment may fail us,” writes Gawande, “we
each have our great improbable save.” As
physicians, we will all have our Louise
Williamses—almost su≠ocating under
our hands—but we will also have our
Eleanor Brattons. The dilemma is that we
can’t have one without the other. Some-
how we must learn from the former,
gaining the experience and the con-
fidence to be swashbuckling rescuers in
the face of uncertainty. As often as
human nature thwarts us, sometimes it is
our greatest strength. Gawande’s re-
deeming conclusion allows me to lay the
book down with a light heart. He has
plumbed my deepest fears as a physician
and left me with hope. 

Ellen L. Rothman, M.D. ’98, is the author of
White Coat: Becoming a Doctor at Har-
vard Medical School.
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C H A P T E R  &  V E R S E
A correspondence corner for not-so-famous lost words

Howard Murphy hopes someone can
supply an author and full text for the
following fragment, which stumped BBC
Radio’s Quote…Unquote: “I am sick of roofs
and floors,/Naught will heal me but to
roam./Open wide the forest doors…”

Stetson Ward seeks the provenance of
a story (perhaps true) about a World
War I soldier who contracted tubercu-
losis and then broke o≠ his engagement
by telling his fiancée he was jilting her
for another woman. The false story was
meant to spare her from sorrow at his
death, releasing her to find another love.

“large house and barn” (September-
October). John Price was first to suggest
as a source the fourth paragraph of the
first chapter of Walden. Thoreau writes:
“How many a poor immortal soul have I
met well nigh crushed and smothered
under its load,…pushing before it a
barn…and 100 acres of land….” Judith
Stetson noted that he adds later, “And
when the farmer has got his house, …[it
may] be the house that has got him.”

Send inquiries and answers to “Chapter
and Verse,” Harvard Magazine, 7 Ware
Street, Cambridge 02138.
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