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The variety of music-based treatment that Laurel receivéd springs from a remarkable
observation about people who have had a stroke. When a stroke affects areas of the brain
that control speech, it can leave patients with a condition known as nonfluent aphasia, or an
inability to speak fluently. And yet, as therapists over the years have noted, people with
nonfluent aphasia can sometimes sing words they cannot otherwise éay.

In the 1970s neurologist Martin Albert and speech pathologists Robert Sparks and Nancy
Helm, then at a Veterans Administration hospital in Boston, recognized the therapeutic
implications of this ability and developed a treatment called melodic intonation therapy in

v 1y
which singing is a central element. During a typical session, patients will sing words and

short phrases set to a simple melody while tapping out each syllable with their left hand. The
melody usually inv.olves two notes, perhaps separated by a minor third (such as the first two
notes pf “Greensleeves”). For example, patients might sing the phrase “How are you?” in a
simple up-and-down pattern, with the stressed syllable (“are”) assigned a higher pitch than the
others. As the treatment progresses, the phrases get longer and the frequency of the
-vocalizations increases, perhaps from one syllable per second to two. ’

Each element of the treatment contributes to fluency by recruiting undamaged areas of
the brain. The slow changes m the pitch of the voice engage areas associated with perception
in the right hemisphere, which integrates sensory information over a longer interval than the
left hemisphere does; as a consequence, it is particularly sensitive to slowly modulatéd sounds.

The rhythmic tapping with the left hand, in turn, invokes a network in the right hemisphere
) :

that controls movements associated with the vocal apparatus. Benefits are often evident after
even a single treatment session. But when performed intensively over months, melodic
intonation therapy also produces long-term gains that appear to arise from changes in neural
circuitry — the creation of alternative pathways or the strengthening of rudimentary ones in
the brain. In effect, for patients with severe aphasia, singing trains strucfures and
connections in the brain’s right hemisphere to assume permanent responsibility for a task
usually handled mostly by the left.

This theory has gained support in the past two decades from studies of stroke patiénts
with nonfluent aphasia conducted by researchers around tﬁe world. In a study published in

(5)
September 2014 by one of us and his group at the Beth Israel Deaconess Medical Center and

Harvard Medical School, 11 patients received melodic intonation therapy; nine received no
treatment. The patients who received therapy were able to string together more than twice as
many appropriate words per minute in response to a question. That same group also showed
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structural changes, assessed through MRI, in a right-hemisphere network associated with
vocalization. The laboratory is now conducting studies to compare the benefits of melodic
- intonation therapy with other forms of therapy for patients with aphasia. _

~Because-melodic-intonation-therapy-seemed-to work-by- engaging - the -right -hemisphere,
‘researchers then surmised that electrical or magnetic stimulation of the region might boost
the therapy's power. In two recent studies that we coqducted with our collaborators — one in
2011 at Beth Israel Deaconess and Harvard and the other in 2014 at the ARC Center of
Excellence in Cognition and Its Disorders in Sydney, Australia — researchers stimulated an
- area in the right hemisphere called the inferior frontal gyrus, which helps tb connect sounds
with the oral, facial and -vocal movements that proéuce them. For many participants,
v combining melodic intonation therapy with noninvasive brain stimulation yielded improvements
in speech fluency after only a few sessions. |

The benefits of melodic _inf.onation therapy were dramatic for Laurel. The stroke had
ﬁestroyed much of her left hemisphere, including a region crucial for language production
known as Broca’s area. When she began therapy in 2008, she could not string together more
than two or three words, and her speech was often ungrammatical, leaving her frustrated
whenever she tried to communicate. Her treatment plan was intensive — an hour and a half a
day for up to five days a week, with 75 sessions in all. By the end of the 15-week treatmént
period, she could speak in senter}ces of five to éight words, sometimes more. Over the next
several years she treated herself at home using the techniques she learned during‘ the
sessions. Today, eight years after het stroke, Laurel spends some-of her time as a
motivational speaker; giving hope and support to fellow stroke survivors. Her speech is not
quite perfect but remarkable nonetheless for someone whose stroke damaged so much of her

left brain. Evaluation of the longterm benefits of combination therapy is next on researchers’

agenda.
G
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Modern scientific capability has profoundly altered the course of human life. People live
longer and better than at any other time in history. But [ (1) ] and dying into medical
experiences, matters to be managed by health care professionals. And we in the medical
world have proved alarmingly unprepared for it.

This reality has been largely hidden; as the final phases of life become less familiar to
people. As recently as 1945, most deaths occurred in the home. By the 1980s, just 17 percenf

_ did. Those who somehow did die at home likely died too suddenly to make it to the hospital —
say, from a massive heart attack, stroke, or violent injury —or were too isolated fo get
somewhere that could provide help. Across not just the United States but also the enmtire
industrialized world, the experience of advanced aging and death has shifted to hospitals and
nursing homes. .

When I became a doctor, I crossed over to the other side of the hospital doors angl,
although I had grown up with two doctors for parents, everything I saw was new to me.
[ (2 ] before and when I did it came as a shock. That wasn't because it made me think of
my own mortality. Somehow the concept didn’t occur to me, even when I saw people my own
age die. Thada white coat on; they had a hospital gown. I couldn’t quite picture it the other
way round._ I could, however, picture ﬁw family in their places. I'd seen multiple 'family
members —my wife, mj; parents, and my childrén—— go through serious, life-threatening
ilinesses. Even under dire circumstances, medicine had always pulled them ‘through. The
shock to me therefore was seeing medicine nof pull people through. I _imew theoretically that
my patients could die, of éonrse,_ but every actual instance seemed like a violation, aé if
[ (3 1.1 don’t know what game I thought this Was, but in it we always won.

Dying and death confront every new‘ doctor and nurse. The first times, some cry. Some
shut down. Some.‘hardly notice. When I saw my first deaths, I was too guarded to cry. ButI
dreamt about them.. I had recurring nightmares in which I'd find my pa{tients’ corpses in my
house —in my own bed. ’

“pr did he get here?” 1'd wonder in panic. _

I knew I would be in huge trouble, mayb'e criminal trouble, if I didn't get the body back to
the hospital without getting caught. I'd try to lift it info the back of my car, but it would be
too heavy. Or I'd get it in, only to find blood seeping out like black oil until it overflowed the
trunk. Or I'd actually get the corpse to the hospital and onto a gurney, and I'd push it down
| | — 4 — ‘  OM14(081—99)




hall after hall, trying and failing to find the room where the person used to be. “Hey!” .
someone would shout and start chasing me. I'd wake up next to my wife in ‘the dark, clammy
and tachycardic.' I felt that I'd killed these people. T'd fa‘ﬂed.

Death, of course, is not a failure. Death is normal. Death may be the enemy, but it is
also the matural order of things. I knew these truths abstractly, but I didn’t know them
concretely—-rthét they could be truths not just for everyone but also for this person right in
front of me, for this person I was responsible for. '

The late surgeon Sherwin Nuland, in his classic book How We Die, lamented, “The
necessity of nature’s final victory was expected and accepted in generations before our own.
Doctors were far more willing to recognize the signs of defeat and { @) ].” ButasI ride.
down the runway of the twenty-first éentury, trained in the deployment of our awesome
arsenal of technology, 1 wonder exactly what being less arrogant really means.

You become a doctor for what you imagine to be the satisfaction of the work, and that
turns out to be the satisfaction of competence. It is a deep satisfaction very much like the bone
"~ that a carpenter experiences in restoring‘ a fragile antique chest or that a science teacher
| experiences in bringing a fifth grader to that sudden, mind-shifting recognition of what atoms
are. It comes partly from being helpful to others. But it also comes from being technically
skilled and able to solve difficult, intricate problems. Your competence gives you a secure
sense of identity. For a clinician, therefore, nothing is more threatening to who you think you
are than a patient with a problem you cannot solve.

[ (B 1, which is that we are all aging from the day we are born. One may even come
to understand and accept this fact. My dead and dying patients don't haunt my dreams
anymore. But that’s not the same as saying one knows { (6) ]. I am in a profession that
has succeeded because of its ability to fix. If your problem is fixable, we know just what to
do. But if it’s not? The fact that we have had no adequate answers to this question is
troubling and has caused callousness, inhumanity, and extraordinary suffering.

This experiment of making mortality a medicai experience is just decades old. It is young.

And the evidence is it is failing.

== 5 - OM14(031—99)
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“Now tell me again how this happened.”

My hand rested on the teenager’s ankle, carefully feeling for a pulse. It was still there,
strong and bounding. Reassuring,‘considering the obvious fracture of his right femur.

EMS had just brought him in from one of the local high schools. He had been
(1 )ing the 440 in a track meet and had suddenly gone down with a little over a hundred -
yards to go. '

One of the paramedics replied. “His coach said he heard a scream and looked just in time
to see Ben grab his leg and fall to the ground.” He had gone on'to ( 2 ) the obvious
angulation of the boy’s right thigh. He and his partner had immediately placed him in
traction, started an IV, and brought him to the ER. ’

This still didn't make sense. Ben Stevens was a healthy, muscular fourteen-year-old with
a fractured femur. There must have been something more to this injury — maybe a pothole in
the track or an awkward plant of his foot with a sudden twisting of his leg. This kind of thing
just didn’t happen out of the clear blue,

“It was like I said, Doc. I was tryingto ( 3 ) up my speed, close strong, and then I
felt a snap. Heard it too. And I wént down.”

We had given him something for the pain and he was lying comfortably on the trauma-
room stretcher. His mother stood beside him, gently stroking his forehead, her own forehead
furrowed. She was chewing or'xe‘corner of her lip and didn’t take her eyes off her boy.

The door to trauma ( 4 ) open and a middle-aged man took two steps into the room,
glanced around, then walked quickly over to the stretcher.

“Ben, are you alright?”

The man locoked down at the boy, thep over to his mother, and finally at me.

“Is he okay? What happened? Is he going to need surgery? What about —"

“It’s okay, Dad —I'm going to be fine.” Ben ( 5 ) out a hand to his father. “Just a
broken bone. Nothing serious.”

Jobn Stevens took his son’s hand in both of his own and looked over at me again. “How
did this happen? I thought he was at a track meet.” ,

I told him what I knew, and Ben filled in the rest. While we were talking, two lab
technicians came into the room and prepared to draw some blood. He would be going to the
OR and we would need some basic lab work.

“Type and cross for four,” I told them. A fractured femur can bleed a lot and he was

e <$OM14(031—101)



going to need some blood. _ _
‘ Amy Connors stuck her heaa into the room. “They’re ready for him in X-ray, and the

orthopedist on c'all is on the way down.” '

Ben's femur- Qas obviously-fractured-and I-had -(-- -6 —)--sure-he-didn’t-have-tenderness
anywhere else. '

“Just the femur, right?” Amy called out again, raising her eyebrows at me.

“Yeah,' that’s all we need.” |

Ben coughed a couple of times and the ré.ttﬁng caused me to spin around.

“When did that start? The coughiné?"’ ‘

He looked up at me and shook his head. “I'm not sure. It's just a cough.” |

“T noticed it a couple of days ago.” His mother stopped strokingAhis forehead ‘and looked
over at me. “Nothing bad, or anything. Just an occasional cough, mainly at night.” .

“Any chills or fever?” I looked at her and then ai: Ben.

He shook his head. “No, I've ’be"en fine.”

I turned and faced Amy. “Let’s get a chest X—réy too, PA and' Iateral.’;-

“Got it.” The door closed behind her and she was gone.

“Ben, have you had any broken bones before?”

“No, not that I can remember.” He looked over at his mother, and she shook her head.

“How about your index finger? His father interjected. “When you fell out of the tree
house. Remember?’

“Ovh, yeah.” Ben smiled and nodded his head. “That Was’nothing, just a little crack.” He
held up his left hand and pointed to the ceiling. “See. Fine.” |

“No medical problems. or any medications?” I was still ( 7 )ing to understand why
this had happened. . , .

“No, nothing iike that.” His mother put a finger to the side of her face. “We did take him
'to his pediatrician a month or so ago. He was having some leg pain.” She paused and looked
down at her son’s splinted right leg. “I think it was this one, wasn’t it?”

Ben put a hand on his injured thigh and nodded. _

“He told us it was just ‘( 8 )ing pains,” and nothing to worry about.”

“It was getting better, wasn't it, son? His father leaned closer to the stretcher. “You
haven’t said anything about it lately.” | '

Ben was silent, and his hand remained on his thigh. He took a deep breath and sighed.

“It was getting better, right?” his father repeated. |

‘The door opened and two radiqlogy techs walked into the room.

“Ready t; go to X-ray? This.shouldﬁ’t take very long.”
| ’ — 8 — O OMI4031—109)
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angulation : JE#H : Doc : =doctor
EMS : & E#9E (=emergency medical service)
ER : $RALEE (=emergency room) “femur.: KEEE

fracture : B (33) furrow : LHAEF5
interject : BEEE I LIZE T . IV : ;3 (=intravenous drip)
lab technician ¢ REHHT ' lateral : fIE D
medication : SEQHLF muscular ¢ R4 & Uiz
OR : F1ijE (=operating room) orthopedist : ¥HIBLE
out of the clear blue : 22 - PA: %5 A ® (=posterior-anterior)
paramedic : RERHE | pediatrician : /NERHE -
pothole : HITH I T& /X radiology tech : Jiatha b
rattling : HIHS WS " reassure : TLERD
splint : WA ALY TS _ stretcher : $H%2
tenderness : [ thigh : K&®, KEREE
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