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I. INTRODUCTION

When Boeing machinist Craig Kresser approached a supervisor
complaining of symptoms anyone should recognize as classic stroke
symptoms, Mr. Kresser was instructed to complete his shift and was
advised to see a doctor later, for a “check up.” He was thus denied access
to the immediate medical care he needed and could have received from
Boeing’s onsite emergency medical personnel. Because Mr. Kresser
missed the opportunity for early medical intervention, he suffered the full
effects of a stroke, which left him paralyzed on the left side and unable to
walk.

The trial court granted a motion by Boeing and its employee
supervisor, Kris Janssen, to dismiss Mr. Kresser’s personal injury lawsuit
under CR 12(b)(6) on the sole basis that no duty existed. But an employer
does owe a duty in this context: a duty to respond to employee injuries
and serious illnesses that arise spontaneously in the workplace by
providing or summoning medical care. This duty is well established in the
common law and is also imposed by Washington statutes and regulations.
Even absent such a duty, an employer who undertakes to maintain onsite
medical personnel and facilities or takes charge of an employee’s health
crisis assumes a duty to exercise reasonable care. This includes a duty to
hire and train competent personnel designated as gatekeepers of the onsite

resources.

KRESSER’S OPENING BRIEF - 1
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The existence of a duty is a legal question for the court to
determine without reference to the specific parties or facts. Thus, issues
raised by Boeing' in its motion to dismiss such as foreseeability of harm,
breach of duty, contributory negligence, and proximate cause are
irrelevant to the existence of a duty; rather, they are questions of fact for
the jury. The trial court erred in dismissing the Complaint and ruling that
Boeing owed no duty. The order of dismissal should be vacated and the

case remanded for further proceedings.

II. ASSIGNMENTS OF ERROR & ISSUES ON APPEAL

A. Assignments of Error.
1. The trial court erred in dismissing the Complaint.
2. The trial court erred in denying reconsideration.
3. The trial court erred in ruling that an employer does not

owe a duty to provide or summon medical aid for an employee who falls
seriously ill in the workplace.

4, The trial court erred in ruling that an employer who
undertakes to maintain onsite emergency medical personnel and facilities
does not have a duty to exercise reasonable care in controlling access to

those facilities, including hiring and training competent gatekeepers.

! «“Boeing” refers to both defendants, The Boeing Company and its employee
supervisor, Kris Janssen. Mr. Janssen was designated by The Boeing Company
to carry out its duties and was obligated to do so, while The Boeing Company is
vicariously liable for Mr. Janssen’s negligence.

KRESSERS’ OPENING BRIEF -2
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5. The trial court erred in ruling that an employer who takes
charge of an employee’s health crisis by providing instructions and advice
does not have a duty to exercise reasonable care in its response.

5. The trial court erred in ruling that Boeing owed no duty to
Craig Kresser.

B. Issues on Appeal.

1. Does an employer owe a duty to provide or summon
medical aid for an employee who falls seriously ill in the workplace?

2. Does an employer who undertakes to maintain onsite
emergency medical personnel and facilities have a duty to exercise
reasonable care in controlling access to those resources, including hiring
and training competent gatekeepers?

3. Does an employer who takes charge of an employee’s
health crisis by providing instructions and advice have a duty to exercise

reasonable care in its response?

KRESSERS’ OPENING BRIEF - 3
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III. STATEMENT OF THE CASE

A. Mr. Kresser Reported Classic Stroke Symptoms to His
Supervisor at Boeing, But Was Instructed to Complete His
Shift and Was Thus Prevented from Receiving the Prompt
Medical Care He Needed.”

About an hour before the end of his 2:00 p.m. to 10:30 p.m. shift at
the Boeing manufacturing plant in Everett, Washington, Craig Kresser, a
machinist, approached Kris Janssen, the temporary supervisor placed in
charge due to a labor strike. Mr. Kresser looked and felt unwell. He told
Mr. Janssen his left arm was clumsy and weak. He also told Mr. Janssen
he was light-headed and felt dizzy, dehydrated, and off balance. He said
he had been dropping tools and, when he bought a bottle of water from the
vending machine, his left hand was so numb he was unable to feel the
change in his pocket. All these are well-known warning signs of a stroke.
See Let’s Talk About Stroke, TIA, & Warning Signs, Am. Heart Ass’n
(2007) (“Warning Signs,” attached as Appx. C). Mr. Janssen, after
hearing all this, instructed Mr. Kresser that, since his shift only about an
hour of his shift remained, he should just “take it easy” until it was time to
go home. Mr. Janssen determined that Mr. Kresser did not need
immediate medical attention and advised Mr. Kresser to see a doctor, later,

for a “check up.” Mr. Kresser did as instructed, completing his shift and

? Except as otherwise noted, the facts in this section are based on the Complaint
or consistent therewith. See CP 1-6. As noted in the section B of the Argument,
the court in deciding a motion to dismiss under CR 12(b)(6) should consider any
facts consistent with the complaint that could exist that would justify recovery,
not merely the facts alleged in the complaint.

KRESSERS’ OPENING BRIEF - 4
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then going home, though he has no recollection of the trip home or
arriving after midnight.

Unfortunately, when Mr. Kresser sought help from Mr. Janssen, he
was most likely suffering a transient ischemic attack (TIA) or “mini-
stroke.” See Warning Signs, Appx. C. A TIA is essentially a stroke but of
shorter duration, with clinical symptoms typically lasting less than one
hour. J. Donald Easton, et al., Definition & Evaluation of Transient
Ischemic Attack, JOURNAL OF THE AM. HEART ASS’N 2279-81 (2009)
(“Attack,” attached as Appx. D). The incidence of TIA in the United
States is estimated to be 200,000 to 500,000 per year. Id. at 2277. Itisa
strong predictor of a more severe stroke. Warning Signs, Appx. C; Attack,
Appx. D at 2282. In fact, ten to fifteen percent of persons who suffer a
TIA have a stroke within three months, with half of those occurring within
48 hours of the TIA. Attack, Appx. D at 2277, 2282. Indeed, Mr. Kresser
suffered such a stroke sometime during the same night as his TIA, after
arriving home after midnight. His family found him in the morning and
called an ambulance.

The warning signs of a TIA or stroke are the same, and can include
sudden numbness or weakness of an arm or leg (especially on one side of
the body), dizziness, confusion, trouble speaking or understanding, a
severe headache, and loss of balance or coordination. Warning Signs,
Appx. C. The American Heart Association advises that everyone should

recognize the warning signs of stroke. Id. This is important because, with
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early intervention, treatments can reduce the risk of permanent damage,
id., and because a stroke can impair cognition and judgment as it occurs,
affecting one’s ability to perceive the need for help and to seek it. CP 72-
73. Because Mr. Kresser’s TIA went untreated, and the major stroke
happened while he was asleep, he suffered the full effects. By the time
Mr. Kresser reached Harborview Medical Center, the window for well-
established, effective treatments such as injection of the clot-busting drug
tPA (three-hour window) or neuroangio intervention (six-hour window)
had passed. As a result, Mr. Kresser suffers from cognitive impairment, is
completely paralyzed on the left side, has no use of his left leg or left arm,

and is wheelchair-bound.

B. Boeing Supervisors Are Designated as Gatekeepers for Its
Onsite Emergency Medical Personnel and Facilities, but Mr.
Kresser’s Supervisor Failed to Follow the Company’s
Established Procedure.

Boeing’s Everett plant has emergency medical personnel onsite at
all times. CP 53, 141. There is also a fully-equipped onsite medical
clinic, but it was closed when Mr. Kresser sought aid from Mr. Janssen.
CP 141.

Boeing’s written procedures require manufacturing employees to
report all injuries and illnesses to a supervisor. The Boeing Manufacturing
Employee Safety Manual states: “All injuries and illnesses shall be
reported immediately” to a supervisor. CP 53; see also CP 51, 52. First
level managers are required to “[e]nsure that immediate medical care is

provided for injured employees.” CP 50. The same procedures are set

KRESSERS’ OPENING BRIEF - 6
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forth on badges worn by supervisors and workers. The badges instruct

employees to report all illnesses and injuries, regardless of severity, to a

SUpervisor:

. Report all injury/illnesses regardless of severity to
your supervisor immediately. If your supervisor is
not available, report to nearest organization
supervisor.

o Complete and sign the Medical Evaluation Report
Form (MERF) and request supervisor to fill in their
portion prior to seeking care.

. Go to Boeing Medical clinic for a medical

assessment. ...

CP 56, 58. Supervisors are instructed: “Ensure your employee receives
proper care.” CP 59. The supervisor must notify a designated contact

person and see that paperwork is completed:

As soon as you are aware of an employee injury or illness,
contact your Single Point of Contact (SPOC) immediately
and provide the employee with a MERF (Medical
Evaluation Report Form) and the MERF Responsibilities.

CP 57.

In this case, Mr. Kresser followed Boeing’s procedure and reported
his symptoms of illness to his supervisor, but none of the other procedures
was followed. Mr. Janssen did not fill out a Medical Evaluation Report
Form or provide one to Mr. Kresser. Mr. Janssen did not contact a Single
Point of Contact or anyone else regarding Mr. Kresser’s condition. And
Mr. Janssen did not ensure that Mr. Kresser received any medical care, let

alone “immediate” or “proper” care.

KRESSERS’ OPENING BRIEF - 7
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C. Mr. Kresser Filed a Complaint after His L&I Claim Was
Dismissed on the Ground that He Did Not Suffer an
Occupational Injury or Disease.

Mr. Kresser filed an industrial insurance claim with the
Department of Labor and Industries, which was denied on the basis that
his condition was not an industrial injury or occupational disease as
defined by the Industrial Insurance Act, title 51 RCW. See CP 5. The
initial claim denial was upheld by the Board of Industrial Insurance
Appeals. Mr. Kresser then filed a complaint for damages against Boeing.
CP 1-6. Boeing is not (and has not claimed to be) immune from liability

under title 51.

D. The Trial Court Dismissed the Complaint under CR 12(b)(6)
on the Basis that Boeing Owed No Duty.

Boeing moved to dismiss the Complaint on the sole basis that no
legal duty was owed to Mr. Kresser. CP 9. The trial court declined the
Kressers’ request for oral argument and granted Boeing’s motion. CP 126
(attached as Appx. A). The court did not state any reasons for its decision
but simply checked a box on Boeing’s proposed order marked
“GRANTED.” Id. The trial court denied the Kressers’ motion for
reconsideration, which had requested that the court state its reasoning.
This was done without oral argument and without even requesting a
response from Boeing. CP 143 (attached as Appx. B). The Kressers

timely appealed from both orders. CP 144,

KRESSERS’ OPENING BRIEF - 8
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IV. ARGUMENT
A. Summary of Argument.

Washington common law recognizes a special relationship
between employers and employees and imposes a general duty on
employers to exercise reasonable care for the safety of employees. This
general duty gives rise to a specific duty to provide or summon medical
aid for an employee who falls seriously ill in the workplace, which was
recognized by the Washihgton Supreme Court in Vanderboget v.
Campbell Mill Co., 82 Wash. 602, 604-05, 144 P. 905 (1914), and has
been adopted in numerous other jurisdictions. Such a duty is also imposed
by the Washington Industrial Safety and Health Act of 1973, chapter
49.17 RCW, and its corresponding regulations. An employer also owes a
duty to exercise reasonable care in responding to potential medical
emergencies once it undertakes to maintain onsite emergency medical
personnel and facilities or takes charge of an employee’s health crisis by
providing instructions or advice.

The trial court thus erred in ruling that an employer owes no duty
in this context. The existence of a duty is a legal question. The court is to
determine, in general terms, whether the defendant owed a duty to a class
of persons of which the plaintiff is a member. Issues such as the scope of
the duty, breach of duty, proximate cause, and contributory negligence are
thus irrelevant to the existence of a duty, and are for the jury to determine.
The trial court’s order of dismissal should be vacated and the case

remanded for further proceedings.
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B. The Standard of Review Is de Novo. The Existence of a Duty Is
a Question of Law for the Court to Determine, in Abstract
Terms, While the Scope of the Duty Is for the Jury to
Determine Based on the Facts.

Under CR 12(b)(6), a complaint is subject to dismissal if it fails to
state a claim upon which relief can be granted. Because a trial court’s
dismissal under this rule is a decision on a question of law and does not
require the court to weigh facts or determine credibility, appellate review
is de novo. Hoffer v. State, 110 Wn.2d 415, 421, 755 P.2d 781 (1988).

The standard for dismissing a complaint under CR 12(b)(6) is high.
CR 12(b)(6) motions should granted “sparingly and with care” and “only
in the unusual case in which [the] plaintiff includes allegations that show
on the face of the complaint that there is some insuperable bar to relief.”
Hoffer, 110 Wn.2d at 421, quoting 5 Wright & Miller, FED. PRAC. &
Proc. § 1357 (1969).

“[A] motion made pursuant to CR 12(b)(6) must be denied unless
it appears beyond doubt that the plaintiff can prove no set of facts,
consistent with the complaint, which would entitle the plaintiff to relief.”
Corrigal v. Ball & Dodd Funeral Home, Inc., 89 Wn.2d 959, 961, 577
P.2d 580 (1978); Cutler v. Phillips Petrol. Co., 124 Wn.2d 749, 755, 881
P.2d 216 (1994) (“beyond a reasonable doubt™). The court is to presume
the truth of not only the plaintiff’s allegations and all reasonable
inferences therefrom, but even “hypothetical facts not part of the record.”

Hoffer, 110 Wn.2d at 421. “Therefore, a complaint survives a CR

KRESSERS’ OPENING BRIEF - 10
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12(b)(6) motion if any set of facts could exist that would justify recovery.”
Id. (emphasis by the Court).

The sole question raised by Boeing’s CR 12(b)(6) motion was
whether it owed a duty to Mr. Kresser. The existence of a duty is a
question of law that depends on mixed considerations of logic, common
sense, justice, policy, and precedent. Christensen v. Royal School Dist.
No. 160, 156 Wn.2d 62, 67, 124 P.3d 283 (2005); see also Bernethy v.
Walt Failor’s, Inc., 97 Wn.2d 929, 933, 653 P.2d 280 (1982). It is thus
“to be answered generally, without reference to the facts or parties in a
particular case.” Templeton v. Daffern, 98 Wn. App. 677, 687, 990 P.2d
968 (2000). If a duty exists, “the scope of that duty under the particular
circumstances of the case is for the jury.” Jarr v. Seeco Constr. Co., 35
Wn. App. 324, 330, 666 P.2d 392 (1983), citing Bernethy, 97 Wn.2d at
933. “The concept of foreseeability limits the scope of the duty owed.”
Christen v. Lee, 113 Wn.2d 479, 492, 780 P.2d 1307 (1989). Because the
existence of a duty is determined in abstract terms, and because dismissal
under CR 12(b)(6) is inappropriate if any set of facts could exist that
would justify recovery, the issue of whether a reasonable supervisor in Mr.
Janssen’s shoes would have concluded that Mr. Kresser’s health issue was
critical (i.e., the scope of the duty, or foreseeability) is irrelevant.

Duty may be predicated on obligations imposed by common law or
statute. Bernethy, 97 Wn.2d at 933. The Complaint correctly alleged the

existence of both. CP 3.
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C. An Employer Has a Common Law Duty to Provide or
Summon Medical Aid for an Employee Who Falls Seriously Ill
in the Workplace.

At common law, there is ordinarily no legal duty to come to the aid
of another. Folsom v. Burger King, 135 Wn.2d 658, 674, 958 P.2d 301
(1998). But at least two exceptions to this general rule exist. First, a duty
may arise due to a special relationship. Id. “[S]pecial relationships
typically arise when one party is entrusted with the well-being of the other
party.” Id. at 675. Second, a person who undertakes to provide protection
or assistance to another has é duty to exercise reasonable care. Id. at 674,

citing RESTATEMENT (SECOND) OF TORTS § 324A (1965).

1. Washington Recognizes That the Relationship of
Employer and Employee Is a Special Relationship
Giving Rise to an Employer’s Duty to Exercise
Reasonable Care for the Health and Safety of
Employees.

Washington has long recognized the relationship of employer and
employee as a special relationship in the context of tort law. Nijvens v. 7-
11 Hoagy’s Corner, 133 Wn.2d 192, 201, 943 P.2d 286 (1997), citing
Bartlett v. Hanover, 9 Wn. App. 614, 621, 513 P.2d 844 (1973), rev'd on
other grounds, 84 Wn.2d 426, 526 P.2d 1217 (1974). As a result of this
relationship, an employer “always has a duty to exercise reasonable care
for his employee’s safety.”™ Hoffinan v. Gamache, 1 Wn. App. 883, 889,
465 P.2d 203 (1970); see also McCarthy v. Dep’t of Social & Health

’ This general common law duty is codified in WISHA. McCarthy v. Dep’t of
Soc. & Health Svcs., 110 Wn.2d 812, 818, 759 P.2d 351 (1988), citing RCW
49.17.060. The existence of a tort duty under WISHA is addressed separately in
section 1I-D, infra.
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Sves., 110 Wn.2d 812, 818, 759 P.2d 351 (1988); Cummins v. Dufault, 18
Wn.2d 274, 280, 139 P.2d 308 (1943) (“It is a master’s duty to furnish his
servant with a reasonably safe place to work. This is a positive duty
resting on the master by virtue of the relationship of master and servant
and one which the servant can assume the master will meet.”).

Washington courts have recognized specific duties that arise from
the general duty to exercise reasonable care for the safety of employees.
For example, an employer owes a duty to make reasonable provision
against the criminal conduct of third parties to which the employment
exposes the employee. Bartlett, 9 Wn. App. at 621. The question here is
whether a specific duty also exists to provide or summon medical aid for
an employee who falls seriously ill in the workplace. Such a duty is
recognized and defined in Restatement (Second) of Agency § 512(2)
(1958):

If a servant is hurt and thereby becomes helpless when
acting within the scope of employment and this is known to
the master or to a person having duties of management, the
master is subject to liability for his negligent failure or that
of such person to give first aid to the servant and to care for
him until he can be cared for by others.

The comment to the Restatement notes that the duty arises from the
special relationship between master and servant:

In the absence of a special relation, the moral duty to aid
others is seldom translated into a legal duty. To require
people to aid helpless strangers would create serious
difficulties in administration. These difficulties are much
diminished where the relation is that of master and servant.
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The master has many duties of protection and normally he,
or his executives, are in a position to extend help.

RESTATEMENT (SECOND) OF AGENCY § 512(2) cmt. b.
2. Washington Recognizes, But Has Not Formally
Adopted, the Employer’s Specific Duty to Provide or

Summon Medical Aid for an Employee Who Falls
Seriously Ill in the Workplace.

The Washington Supreme Court has approved, but not formally
adopted, the rule embodied in section 512(2) of the Restatement,
sometimes called the “humane instincts” doctrine. See Vanderboget, 82

Wash. at 604-05. In Vanderboget, the court observed:

It has been held in some jurisdictions that, while a
corporation is not responsible generally for medical or
surgical aid to a sick or injured employé, it is obligated to
render an employee such assistance in extreme cases,
where immediate attention is required to save life or
prevent great injury.

Id. The court further observed that this rule had been “[adopted] by many

courts of the highest learning and respectability,” and stated that it

* The “humane instincts” terminology originated in Szabo v. Penn. R. Co., 132
N.JL. 331, 40 A.2d 562, 563 (1945). See Lanier v. Kieckhefer-Eddy Div. of
Weyerhaeuser Timber Co., 84 N.J. Super 282, 201 A.2d 750, 751 (1964).

> The text of Vanderboget states that the rule was “rejected” by these courts, but
it is clear from the context of the opinion and the authorities cited by the court
that this was a mistake, and that the court intended to state that the rule had been
“adopted” in those jurisdictions. The Supreme Court cited cases from Alabama,
Indiana, and Massachusetts, all of which recognized the rule: Seveir v.
Birmingham, S. & T. R Co., 92 Ala. 258, 9. So. 405 (1891); Cushman v.
Cloverland Coal & Mining Co., 170 Ind. 402, 84 N.E. 759 (1908); Sourwine v.
McRoy Clay Works, 42 Ind. App. 358, 85 N.E. 782 (1908); Terre Haute &
Indianapolis R. Co. v. McMurray, 98 Ind. 358 (1884); King v. Forbes Lithograph
Mfg. Co., 183 Mass. 301, 67 N.E. 330 (1903).
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“should adopt” the rule, but held it was inapplicable to the facts of the
case. Id. at 605.

In Vanderboget, a physician sought to recover his fees from his
patient’s employer. A subordinate employee, Murphy, had first taken the
injured employee to another physician, who was under contract with the
employer to provide medical care. Id. at 603-04. But Murphy allegedly
authorized the hiring of Dr. Vanderboget, the plaintiff, at the request of a
family member. Id. The Supreme Court reversed a judgment for Dr.
Vanderboget on the ground that Murphy lacked authority to hire him. Id.
at 604-05. The court recognized the humane instincts doctrine but held it
did not expand Murphy’s authority, reasoning that (1) the employer had
satisfied the duty by providing the first physician and (2) the employer
could have been readily contacted for approval of Dr. Vanderboget’s
hiring, but was not. Id. at 605.

The duty recognized and approved by the Washington Supreme
Court in Vanderboget is applicable to the facts alleged in this case and

should now be expressly adopted and applied.

3. The Employer’s Duty to Provide or Summon Medical
Aid Is Widely Recognized in Other Jurisdictions.

One of the early cases recognizing the employer’s duty to provide
or summon medical aid was Carey v. Davis, 190 Iowa 720, 180 N.W. 889
(1921). There, a farm laborer became overheated and fell in and out of
consciousness while working in a gravel pit. 180 N.W. at 890. His

employers laid him in a wagon box to rest, but this was an even more
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exposed location, and he was left there for at least four hours without care
or protection until he was finally able to make his own way home. /d. He
was then bedridden and unable to work for some time and was still
suffering ongoing pain and distress when he filed suit. Id. The trial court
sustained the defendants’ demurrer based on lack of a duty. Id.

On appeal, the ITowa Supreme Court reversed and held that an
employer owes a duty to render needed aid and relief when an employee is
stricken and rendered helpless in the workplace, regardless of the cause of
the illness or injury, because the employee is in the employer’s
“immediate personal direction and control.” 180 N.W. at 890-91. The
court acknowledged that, in the absence of a contractual or statutory duty,
an employer ordinarily has no legal duty to care for a sick or injured
employee. Id. But the court recognized that “this rule, if carried
unflinchingly and without exception to its logical extreme, is sometimes
productive of shocking results.” Id. The court thus imposed a duty

described as follows:

[W]here in the course of his employment a servant suffers
serious injury or is suddenly stricken down in a manner
indicating the immediate and emergent need of aid to save
him from death or serious harm, the master, if present, is in
duty bound to take such reasonable measures or make such
reasonable effort as may be practicable to relieve him, even
though such master be not chargeable with fault in bringing
about the emergency.
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Id. As noted, the basis for this rule is the special relationship of employer
and employee and that the plaintiff was working under the defendants’
“immediate personal direction and control.” Id. at 891.

In another leading case, Szabo v. Pennsylvania Railroad Co., 132
N.J.L. 331, 40 A.2d 562 (1945), a railroad laborer similarly was
“prostrated by the heat.” 40 A.2d at 562. The foreman of the labor crew
directed him to cease work and directed two fellow employees to take him
home, where he was left unattended and died. Id. at 562-63, 564. The
complaint alleged that he should have been taken to a physician or a
family member. Id. A judgment for the plaintiff was reversed by a lower
court on the basis of lack of a duty, but New Jersey’s highest court
reinstated the judgment. Id. at 563, 564. The court imposed a duty

“founded upon humane instincts,” which the court described as follows:

[W]here one engaged in the work of his master receives
injuries, whether or not due to the negligence of the master,
rendering him helpless to provide for his own care, dictates
of humanity, duty and fair dealing require that the master
put in the reach of such stricken employee such medical
care and other assistance as the emergency, thus created,
may in reason require, so that the stricken employee may
have his life saved or may avoid further bodily harm. This
duty arises out of strict necessity and urgent exigency. It
arises with the emergency and expires with it.

Id. a 563. Like in Carey, the court cited the special relationship of
employee and employer as a basis for imposing a duty, noting that “[t]he
foreman was in control of decedent and his associates. He directed and

controlled their work and acts.” Id. at 564.
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The duty was further defined in Rival v. Atchison, Topeka & Santa
Fe Railway Co., 62 N.M. 159, 306 P.2d 648 (1957), where a railroad
worker died of complications from sunstroke after delays by his employer
in seeing that he received proper care resulted in the condition becoming
untreatable. The New Mexico Supreme Court affirmed a judgment for the
plaintiff and held that an employer owes a duty to provide or summon aid
for an employee who falls seriously ill in the workplace. The court held
that this duty arises if: (1) an emergency exists, (2) the emergent
condition is such that the employee is in immediate danger of loss of life
or of great bodily harm, and (3) the employer has actual or constructive
knowledge of the emergency. Rival, 306 P.2d at 651.

The humane instincts doctrine is widely adopted. See, e.g.,
Anderson v. Atchison, Topeka, & Santa Fe Ry. Co., 333 U.S. 821, 68 S.
Ct. 854, 92 L. Ed. 1108 (1948); Pulley v. Norfolk S. Ry. Co., 821 So.2d
1008 (Ala. Ct. App. 2001); Bridgeman v. Terminal R.R. Ass’n of St. Louis,
195 Tll. App. 3d 966, 552 N.E.2d 1146 (1990); Randall v. Reading Co.,
344 F. Supp. 879 (M.D. Pa. 1972); Troutman’s Adm’x v. Louisville & N.
R Co., 179 Ky. 145, 200 S.W. 488 (1918). See also 27 AM. JUR. 2D,
Empl. Rel. § 199; 30 C.J.S., Employers’ Liab. § 42; Master’s Duty to Care
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for or Furnish Medical Aid to Servant Stricken by Iliness or Injury, 64
A.LR.2d 1108 (1959).°

The underpinning for the existence of a duty is the special
relationship of employer and employee, in which the employee is under
the employer’s “direction and control.” See RESTATEMENT (SECOND) OF
AGENCY § 512(2) cmt. b, quoted at p. 13, supra. The Kentucky Court of

Appeals explained the rationale as follows:

[Als it would be a cruel and inhumane act to leave a
helpless servant who was injured in the course of his
employment to suffer or die from want of care and
attention, there is an obligation growing out of the relation
of master and servant that puts upon the master the duty of
taking such reasonable care of the servant as the existing
circumstances permit.

Troutman’s, 200 S.W. at 493. The court recognized that the employment
relationship does not terminate when an employee is injured or stricken
with illness in the course of employment, and the employee is rendered

“helpless” in the sense that he is dependent on the employer:

The relation of master and servant does not terminate the
very moment the servant, on account of some injury
received in the course of his employment, is made
incapable of performing his duties, and the master, in the
face of such a misfortune, no matter whose fault caused it,

® Though many of the cases recognizing a duty were decided under the Federal
Employers Liability Act (FELA), 45 U.S.C. § 51 et seq. (1908), which governs
railroad employers, the rule is not limited to that context. See, e.g., Lanier v.
Kieckhefer-Eddy Div. of Weyerhaeuser Timber Co., 84 N.J. Super 282, 201 A.2d
750 (1964); Carey v. Davis, 190 lowa 720, 180 N.W. 889 (1921). Further,
although a relaxed standard of proximate cause applies in FELA cases for
purposes of deciding a summary judgment motion, the standards for establishing
the existence of a duty are the same. See Pulley, 821 So.2d at 1012-13.
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must exercise the same reasonable care to save the servant
from further harm, or death that he would be required to
exercise if the servant had not been injured. If the master
cannot without incurring liability wantonly, recklessly or
negligently inflict harm on the servant while in the
performance of his duty and when he is able to look out for
himself, neither should he be allowed to wantonly or
negligently abandon him to suffer or die when he is
helpless and dependent, merely because he has been
injured.

Id. This rationale is consistent with and implied by the Washington cases
recognizing the special relationship of employer and employee and the
resulting general duty of Washington employers to exercise reasonable
care for the safety of employees, which serves to protect the health and
safety of workers and avoid preventable complications and deaths. See
McCarthy, 110 Wn.2d at 818.

It makes sense as a matter of public policy that an employer should
have a duty to act when its employee is stricken with a serious illness in
the workplace, even if unrelated to his work. An empldyee is required to
remain in the workplace when on duty and normally must be excused by
the employer to seek medical aid, whether on the premises or offsite. In
that sense, the employee is in the “custody” or “control” of the employer,
reinforcing the employer’s affirmative duty to act in order for the
employee to get necessary care. If there were no such duty, the employee
would be faced with abandoning his work to seek aid and could be subject
to discipline, a circumstance that discourages employees at risk from
seeking and receiving necessary care and thus incurring needless injury

and disability, as occurred here.
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Thus, this Court should formally adopt the rule recognized in
Vanderboget and the other authorities cited above and hold that a
Washington employer owes a duty to provide or summon medical aid for

an employee who falls seriously ill in the workplace.

4, If an Employer Undertakes to Provide Medical
Personnel and Facilities, It Must Exercise Reasonable
Care in Controlling Access to Those Resources,
Including Hiring and Training Competent Gatekeepers.

Even if there were otherwise no duty to respond to medical
emergencies, Washington law recognizes that liability can arise from the
negligent performance of a duty undertaken voluntarily, whether
gratuitously or for consideration. Folsom, 135 Wn.2d at 676; see also
Borden v. City of Olympia, 113 Wn. App. 359, 369, 53 P.3d 1020 (2002).
This rule has been applied in cases where the employer, like Boeing,
maintained onsite emergency medical personnel and facilities to respond
to employee medical needs. See Mueller v. Winston Bros. Co., 165 Wash.
130, 138, 4 P.2d 854 (1931) (employer that provided onsite medical care
had a duty to furnish a qualified physician); Harding v. Ostrander Ry. &
Timber Co., 64 Wash. 224, 116 P. 635 (1911) (employer that maintained
medical clinic, with knowledge that the employee was injured by a falling
tree, had a duty to provide prompt transportation to the clinic). Accord
Lanier v. Kieckhefer-Eddy Div. of Weyerhaeuser Timber Co., 84 N.J.
Super. 282, 201 A.2d 750, 753 (1964) (supervisor trained in first aid had

“assumed an obligation to use due care for the welfare and safety of the
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co-worker in peril who had been entrusted to his charge”); Szabo, 40 A.2d
at 564; Carey, 180 N.W. at 892.

Here, Boeing had onsite emergency medical personnel and
facilities. It adopted a protocol in which employee supervisors are
designated as gatekeepers for gaining access to those resources, and
employees thus rely upon their supervisors to provide or summon medical
aid when it is needed. Having voluntarily undertaken to provide
emergency medical personnel and facilities, Boeing had a duty to exercise
reasonable care in controlling access to those resources. This includes a
duty to train supervisors and ensure they are competent in recognizing and
responding to medical emergencies. After all, under Boeing’s own
procedures, a supervisor must ensure that the employee “receives proper
care,” which requires a determination of what care is “proper” under the
circumstances. CP 59.

Boeing not only failed to summon the onsite emergency personnel
to assess Mr. Kresser’s condition, it took charge of Mr. Kresser’s medical
crisis by providing instructions and advice, giving rise to a duty to

exercise reasonable care in its response. The Supreme Court stated:

One who undertakes, albeit gratuitously, to render aid to or
warn a person in danger is required by our law to exercise
reasonable care in his efforts, however commendable. ... If
a rescuer fails to exercise such care and consequently
increases the risk of harm to those he is trying to assist, he
is liable for any physical damages he causes.

Brown v. MacPherson’s, Inc., 86 Wn.2d 293, 299, 545 P.2d 13 (1975).

The jury may thus find that Boeing failed to exercise reasonable care in
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instructing Mr. Kresser to complete his shift and advising that he should
see a doctor, later, rather than immediately. In addition, Boeing
effectively prevented Mr. Kresser from seeking help independently,
assuming he was mentally able to perceive the need and physically able to
do so during or after his TIA. As mentioned above, Mr. Kresser would
have been insubordinate had he attempted to seek aid after Mr. Janssen

instructed him to complete his shift.

D. An Employer Also Owes a Separate Duty under Washington
Statutes and Regulations to Provide or Summon Medical Aid
for an Employee Who Falls Seriously Ill in the Workplace.

In addition to the common law, WISHA requires employers (1) to
keep the workplace “free from recognized hazards that are causing or are
likely to cause serious injury or death” and (2) to comply with rules,
regulations, and orders promulgated under the authority of the Act. The
Complaint cited several WISHA regulations as providing the basis for a
duty.

Washington courts have adopted the four-part test in Restatement
(Second) of Torts § 286 (1965) for determining whether a statute or

regulation establishes the standard of conduct of a reasonable person:

The court may adopt as the standard of conduct of a
reasonable [person] the requirements of a legislative
enactment ... whose purpose is found to be exclusively or in
part:

(a) to protect a class of persons which includes the one
whose interest is invaded, and
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(b) to protect the particular interest which is invaded,
and

(c) to protect that interest against the kind of harm
which has resulted, and

(d) to protect that interest against the particular hazard
from which the harm results.

Hansen v. Friend, 118 Wn.2d 476, 480-81, 824 P.2d 483 (1992).

The section 286 factors are satisfied because WISHA and its
corresponding regulations are intended to protect employees from death or
serious bodily harm in the workplace. See RCW 49.17.010, .060; Adkins
v. Aluminum Co. of Am., 110 Wn.2d 128, 145-46, 750 P.2d 1257 (1988);
Goucher v. J.R. Simplot Co., 104 Wn.2d 662, 669-73, 709 P.2d 774, 780
(1985); cf Tallariti v. Kildare, 63 Wn. App. 453, 457, 820 P.2d 952
(1991). Accordingly, they establish the standard of conduct applicable to
Boeing.

One of the most basic duties of an employer under the WISHA
regulations is to “[d]o everything reasonably necessary to protect the life
and safety of your employees.” WAC 296-800-11010. The WISHA
regulations also require practices and procedures reasonably adequate to
protect employees’ health, safety, and welfare, WAC 296-800-11010,
WAC 296-126-094, and personnel trained in first aid with access to
adequate first-aid supplies. WAC 296-800-150, -15005, -15020. In
addition, employers are subject to federal regulations which, as interpreted

by the Occupational Safety & Health Administration, require employers to
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have training programs on recognizing and responding to life-threatening
emergencies including strokes. CP 61-70; see 29 C.F.R. § 1910.151.]

An employer cannot satisfy these obligations, including the
obligation to “do everything reasonably necessary to protect the life and
safety of its employees,” if it fails to respond to life-threatening medical
emergencies that arise in the workplace and its employees are unable to
recognize classic symptoms of strokes, heart attacks, and other conditions
that may arise suddenly and require early intervention. Thus, this Court
should hold that WISHA and its corresponding regulations imposed a duty
upon Boeing (1) to train supervisors in recognizing and responding to
medical emergencies and (2) to provide or summon medical aid for an

employee who falls seriously ill in the workplace.

E. The Court Need Not Impose a Duty to “Diagnose” Medical
Conditions.

In the trial court, Boeing avoided addressing whether an employer
has a general duty to provide or summon medical aid for an employee who
falls seriously ill in the workplace. Instead, Boeing argued that the
Kressers could only prevail if the trial court imposed “a duty that every

supervisor accurately diagnose and assess the severity of an employee’s

729 C.F.R. § 1910.151 provides in part:

(a) The employer shall ensure the ready availability of medical
personnel for advice and consultation on matters of plant health.

(b) In the absence of an infirmary, clinic, or hospital in near
proximity to the workplace which is used for the treatment of all
injured employees, a person or persons shall be adequately
trained to render first aid. ... -
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medical symptoms.” CP 9. Boeing argued that such a duty would be
unreasonable. But an employer need only be prepared to recognize and
respond to the classic, well-known symptoms of serious illnesses and
injuries that may arise suddenly in the workplace—there is no requirement
to diagnose any underlying health condition. The duty is to facilitate
getting the employee to a person who can diagnose as quickly as possible.
All employers have this duty, but in this case it is enhanced because
Boeing requires its supervisors to see that employees receive “immediate”
and “proper” care, CP 50, 59, and thus assumes a duty to follow through
with its commitment.

The precise argument made by Boeing was rejected in Rival,
supra. In Rival, the railroad contested liability on the basis that “the
foreman would not have been able to recognize sunstroke at the beginning
of [Rival’s] illness, or probably at all.” Rival, 306 P.2d at 652. The court
was “not impressed by that argument” and held that symptoms of serious

illness give rise to a duty, even if the underlying condition is unknown:

Any attack of illness suffered by an employee, while
working, of which the employer knows or should know and
which places him in danger of loss of life or great bodily
harm, would cast upon the employer the duty of promptly
affording medical attention.

Id. Similarly, in Szabo, supra, the court observed:

While [the foreman] was not called upon to correctly
diagnose decedent’s particular ailment he could or should
have known of his physical and mental collapse, and
inability to care for himself, whatever the cause, if it
existed.
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40 A.2d at 563-64. See also Lanier, 201 A.2d at 753 (supervisor should
have recognized the need for prompt medical care despite lack of duty to
diagnose). There is no need to impose a “duty to diagnose” upon
employers. Boeing’s attempt to redefine the duty in such unreasonable

terms should be rejected.

F. Other Issues Such as Foreseeability of Harm, Breach of Duty,
Contributory Negligence, and Proximate Cause Are Irrelevant
to the Existence of a Duty, and Are Questions of Fact for the

Jury.

Besides attempting to redefine the duty, Boeing raised factual
issues not relevant to the existence of a duty, such as foreseeability of
harm, breach of the duty, contributory negligence, and proximate cause.

For instance, Boeing argued:

e Mr. Kresser’s symptoms were not obviously severe enough to
warrant concern, as illustrated by the fact that he was “walking,
talking and able to get himself safely home after his shift,” CP 18,
78, 79;

e Mr. Kresser had sufficient time and ability to seek medical care
independent of Boeing, and was not “helpless to provide for his
own care,” CP 14, 78, 79; and

e Mr. Kresser “chose to go home after his shift rather than to a
hospital,” CP 19.

Each of these issues raises a question of fact reserved for determination by
the jury, and not a proper basis for dismissal under CR 12(b)(6).

As mentioned above, the existence of a duty is determined in
abstract terms, without reference to the specific parties or facts,

Templeton, 98 Wn. App. at 687, and the scope of the duty under the
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particular circumstances is for the jury, Jarr, 35 Wn. App. at 330. The
scope of the duty depends on the foreseeability of the specific harm
suffered by the plaintiff. Christen, 113 Wn.2d at 492. Foreseeability is a
question of fact for the jury unless the circumstances of the injury are “so
highly extraordinary or improbable as to be wholly beyond the range of
expectability.” Seeberger v. Burlington N. Ry. Co., 138 Wn.2d 815, 823,
982 P.2d 1149 (1999), quoting McLeod v. Grant County Sch. Dist. No.
128,42 Wn.2d 316, 323, 255 P.2d 360 (1953).

This Court’s decision in Jarr v. Seeco Construction, supra,
illustrates the distinct roles of the judge and jury with regard to the
question of duty. In reversing a summary judgment of dismissal on the
basis of lack of duty, this Court held that a real estate agent, when showing
a property to customers, owed a duty to use reasonable care with respect to
dangerous conditions on the premises that posed an unreasonable risk of
harm. 35 Wn. App. at 329. But the foreseeability of the specific harm
that a pile of sheetrock would fall and injure a customer in a home still
under construction was a question of fact for the jury, as were the
reasonableness of the agent’s conduct and the customer’s alleged

contributory negligence. Id. at 330.
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motion

Here, the issue of foreseeability was not even raised by Boeing’s

. The only question is the existence of a duty, not the scope.® Once

the existence of a duty is established as a matter of law, the remaining

elements of a negligence claim—breach, proximate cause, and damages—

are factual questions for the jury. Jarr, 35 Wn. App. at 330. The jury will

decide:

whether it was foreseeable based on Mr. Kresser’s report of classic
stroke symptoms that he would suffer serious adverse effects
absent prompt medical attention;

whether Boeing was negligent in failing to train Mr. Janssen in
responding to medical emergencies and in denying medical
assistance to Mr. Kresser and callously instructing him to complete
his shift;

whether Boeing’s negligence was a cause-in-fact of Mr. Kresser’s
injuries and damages;

whether Mr. Kresser was contributorily negligent in failing to seek
medical care on his own, or whether this was a manifestation of the
effects of the TIA on his judgment, see CP 72-74.

In dismissing the Complaint, the trial court took all these issues from the

jury and denied the Kressers their day in court on the basis that Boeing

owed no duty. This was error.

% Even if foreseeability were a consideration at this stage, the circumstances of
Mr. Kresser’s injury are not “highly extraordinary or improbable.” After all, the
symptoms he reported were serious—including dizziness and numbness of a limb
among other things—which anyone should recognize as classic stroke symptoms.
See Warning Signs, Appx. C.
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V. CONCLUSION

The trial court erred in refusing to recognize a duty on the part of
Boeing and its employee supervisor, Mr. Janssen, (1) to provide or
summon medical care to an employee suffering from the sudden onset of
serious illness in the workplace and (2) to exercise reasonable care in
responding to an employee’s medical crisis. The order of dismissal should

be vacated and the case remanded for further proceedings.
DATED this /$t day of February, 2010.

CARNEY BADLEY SPELLMAN, P.S.

Jason W. An fson, WSBA No. 30st2———
Cindy G. Flynn, WSBA No. 25713
Attorneys for Appellants Kresser
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Defendants’ Motion to Dismiss for Failure to State a Claim Upon Which Relief Can Be

Granted, is:

/‘QA GRANTED

SEpPT /
Dated: August 2009

Presented by:

s/James G. Zissler

James G. Zissler, WSBA #30287
jzissler@littler.com

Joanna M. Silverstein, WSBA #38577
jsilverstein@littler.com

LITTLER MENDELSON

A Professional Corporation
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Attorneys for Defendants
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CRAIG KRESSER and PAULA KRESSER,
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Plaintiffs,
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)
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THE BOENING COMPANY a foreign
corportation: KRIS JANSSEN and JANE DOE
JANSSEN, husband and wife

Defendant.

THIS MATTER having come before the undersigned Judge of the King County Superior
Court having reviewed the files and records herein and for good cause shown, hereby enters an

Order Denying Plaintiff’s Motion for Reconsideration.

DATED this 24™ day of SEPTEMEBER 2009.

Judge MICHAEL C. HAYDEN
King County Superior Court

ORDER DENYING MOTION FOR RECONSIDERATION
King County Superior Court
516 Third Avenue
Seattle, Washington 98101
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Learn and Live..

Let’s Talk About Stroke, TIA

and Warning Signs

What is a stroke?

Stroke is the No. 3 cause of death and a
leading cause of serious, long-term disability
in America. Stroke is a disease that affects the
arteries of the brain. A stroke occurs when a
blood vessel bringing blood and oxygen to the
brain gets blocked or ruptures so brain cells
don't get the flow of blood that they need.
Deprived of oxygen, nerve cells can't function
and die within minutes. And when nerve cells
don't function, the part of the body they
control can't function either. The devastating
effects of stroke are often permanent because
dead brain cells can't be replaced.

Your brain cells need blood, oxygen and nutrients to work.
When the blood flow is blocked, you can have a stroke or TIA.

What is a TIA?

TIA, or transient ischemic (TRAN-see-ynt
is-KE-mik) attack, is a “mini stroke” that occurs
when a blood ctot blocks an artery for a short
time. The symptoms of a TIA are like the
warning signs of a stroke, but they usually last

only a few minutes. About 10 percent of
strokes are preceded by TlAs. TIAs are strong
predictors of stroke risk. Don’t ignore them.
Call 9-1-1 or seek emergency medical
attention immediately!

Why should | care about stroke? It seems hopeless.

The good news about stroke is that it's largely
preventable. Research has shown that you
can take steps to prevent stroke by reducing
and controlling your risk factors.

The other good news is that more than 4.7
million people who have had strokes are alive
today! And much is being done to treat strokes

and stop them in their tracks. For example,
the FDAs approval of the clot-dissolving drug
tissue plasminogen activator (tPA) to treat
stroke represents a major advance in the fight
against stroke. If you act fast and seek
emergency treatment right away, you could
reduce disabilities caused by stroke.

What are warning signs of stroke?

You and your family should recognize the
warning signs of stroke. You may have some
or all of these signs. Note the time when

symptoms started and call 9-+1 or the
emergency medical number in your area.
Stroke is a medical emergency!

C-1



Let’s Talk About Stroke, TiA and Warning Signs (continued)

What are warning signs of stroke? (continued)

Don't ignore these warning signs, even if
they go away! Timing is very important! An
emergency medical doctor must treat you
within three hours of the onset of symptoms.

Stroke Warning Signs:

* Sudden numbness or weakness of the
face, arm or leg, especially on one side
of the body

* Sudden confusion, trouble speaking
or understanding

» Sudden trouble seeing in one or both eyes

» Sudden trouble walking, dizziness, loss of
balance or coordination

¢ Sudden severe headache with no
known cause

Before you need to take emergency action,
find out where the emergency entrance is
to your nearest hospital. Also keep a list of
emergency phone numbers next to your
phone and with you at all times, just in case.
Take these steps NOW!

How can | learn more?

» Talk to your doctor, nurse or other
healthcare professionals. Ask about other
stroke topics. This is one of many Let’s Talk
About Stroke fact sheets available.

e For more information on stroke, or
to receive additional fact sheets, call
the American Stroke Association at
1-888-4-STROKE (1-888-478-7653) or visit
us online at StrokeAssociation.org.

* |f you or someone you know has
had a stroke, call the American

Stroke Association’s “Warmline” at
1-888-4-STROKE (1-888-478-7653), and:

v Speak with other stroke survivors and
caregivers, trained to answer your
questions and offer support

v Get information on stroke support
groups in your area

v Sign up to get Stroke Connection
Magazine, a free publication for stroke
survivors and caregivers

What are the Warning Signs of Stroke?
@- Sudden weakness or numbness of the face,
arm or leg, especially on one side of the body
(3+ Sudden confusion, trouble speaking or
understanding
3 Sudden trouble seeing in one or both eyes
%‘} Sudden trouble walking, dizziness, loss
of balance or coordination

(f) Sudden, severe headaches with no
known cause

Learn to recognize a stroke.
Because time lost is brain lost.

Today there are treatments that can
reduce the risk of damage from the most
common type of stroke, but only if you
get help quickly — within 3 hours of your
first symptoms.

Call 9-1-1 immediately if you experience
these warning signs!

Do you have questions for your doctor or nurse?
Take a few minutes to write your own questions for the next time you see your healthcare provider:

Which facility close to me is best equipped to treat
me if | am having stroke symptoms?

How can | reduce my risk for stroke?

The statistics in this kit were up to date at publication. For the [atest statistics, see the Heart Disease 6
(2

and Stroke Statistics Update at americanheart.org/statistics.

The American Stroke Association Is a division of the American Heart Association. Your contributions
will support research and educational programs that help reduce disabilily and death from stroke.

©1999-2003, 2007 American Hean Association.

American Heart | American Stroke
Associations | Associations

Learn and Live.
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AHA/ASA Scientific Statement

Definition and Evaluation of Transient Ischemic Attack

A Scientific Statement for Healthcare Professionals From the American
Heart Association/American Stroke Association Stroke Council; Council on
Cardiovascular Surgery and Anesthesia; Council on Cardiovascular Radiology
and Intervention; Council on Cardiovascular Nursing; and the Interdisciplinary
Council on Peripheral Vascular Disease

The American Academy of Neurology affirms the value of this statement as an educational tool
for neurologists.

J. Donald Easton, MD, FAHA, Chair; Jeffrey L. Saver, MD, FAHA, Vice-Chair; Gregory W. Albers,
MD; Mark J. Alberts, MD, FAHA; Seemant Chaturvedi, MD, FAHA, FAAN;
Edward Feldmann, MD, FAHA; Thomas S. Hatsukami, MD; Randall T. Higashida, MD, FAHA;
S. Claiborne Johnston, MD, PhD; Chelsea S. Kidwell, MD, FAHA; Helmi L. Lutsep, MD;
Elaine Miller, DNS, RN, CRRN, FAHA; Ralph L. Sacco, MD, MS, FAAN, FAHA

Abstract—This scientific statement is intended for use by physicians and allied health personnel caring for patients with transient
ischemic attacks. Formal evidence review included a structured literature search of Medline from 1990 to June 2007 and data
synthesis employing evidence tables, meta-analyses, and pooled analysis of individual patient-level data. The review
supported endorsement of the following, tissue-based definition of transient ischemic attack (TIA): a transient episode of
neurological dysfunction caused by focal brain, spinal cord, or retinal ischemia, without acute infarction. Patients with TIAs
are at high risk of early stroke, and their risk may be stratified by clinical scale, vessel imaging, and diffusion magnetic
resonance imaging. Diagnostic recommendations include: TIA patients should undergo neuroimaging evaluation within 24
hours of symptom onset, preferably with magnetic resonance imaging, including diffusion sequences; noninvasive imaging
of the cervical vessels should be performed and noninvasive imaging of intracranial vessels is reasonable; electrocardiography
should occur as soon as possible after TIA and prolonged cardiac monitoring and echocardiography are reasonable in patients
in whom the vascular etiology is not yet identified; routine blood tests are reasonable; and it is reasonable to hospitalize
patients with TIA if they present within 72 hours and have an ABCD? score =3, indicating high risk of early recurrence, or
the evaluation cannot be rapidly completed on an outpatient basis. (Stroke, 2009;40:2276-2293.)

Key Words: AHA Scientific Statements m brain m brain ischemia ® cerebral ischemia m ischemia m stroke
@ transient ischemic attack ® acute stroke syndromes ® acute cerebrovascular syndromes

Recem scientific studies have revised our understanding
of 3 key aspects of transient ischemic attack (TI1A): how
it is best defined, what the early risk of stroke and other
vascular outcomes is, and how it is best evaluated. This
statement reviews and synthesizes recent scientific advances
regarding the definition, urgency, and evaluation of TIA and

is designed to aid the clinician in the short- and long-term
management of patients with TIA.

Definition
TIAs are brief episodes of neurological dysfunction result-
ing from focal cerebral ischemia not associated with

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside
refationship or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required
to complete and submit a Disclosure Questionnaire showing all such relationships that might be perceived as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science Advisory and Coordinating Committee on January 16, 2009. A copy of the
statement is available at http://www.americanheart.org/presenter.jhtml?identifier=3003999 by selecting either the “‘topic list™ link or the “chronological
fist” link (No. LS-2037). To purchase additional reprints, call 843-216-2533 or e-mail kelle.ramsay @ wolterskluwer.com.

Expert peer review of AHA Scientific Statements is conducted at the AHA National Center. For more on AHA statements and guidelines development.
visit http://www.americanheart.org/presenter.jhtm!?identifier=3023366.

Permissions: Muttiple copies, moditication, alteration, enhancement, and/or distribution of this document are not permitted without the express permission of
the American Heart Association. Instructions for obtaining permission are located at http://www.americanheart.org/presenter.jhtml ?identifier=4431. A link to the
“Permission Request Form” appears on the right side of the page.

© 2009 American Heart Association, Inc.

Stroke is available at http://stroke.ahajournals.org DOI: 10.1161/STROKEAHA.108.192218
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permanent cerebral infarction. In the past, TIAs were
operationally defined as any focal cerebral ischemic event
with symptoms lasting <24 hours. Recently, however,
studies from many groups worldwide have demonstrated
that this arbitrary time threshold was too broad because
30% to 50% of classically defined TIAs show brain injury
on diffusion-weighted magnetic resonance (MR) imaging
(MRI). Several groups have advanced newer, neuroimaging-
informed, operational definitions of TIA such as “a brief episode
of neurological dysfunction caused by focal brain or retinal
ischemia, with clinical symptoms typically lasting less than
one hour, and without evidence of acute infarction” (p 1715).!
However, with rare exceptions,? the newer definitions have
not yet been formally considered for endorsement or rejection
by authoritative organizations. This statement reviews the
data supporting revision of the definition of TIA. For those
aspects found to be strong or conclusive, this statement
endorses a specific revised definition, moving the field
forward.

Urgency

Large cohort and population-based studies reported in the last
5 years have demonstrated a higher risk of early stroke after
TIA than generally suspected. Ten percent to 15% of patients
have a stroke within 3 months, with half occurring within 48
hours. Acute treatments for TIA also have evolved, with new
data supporting early rather than delayed carotid endarterec-
tomy for TIA patients with carotid stenosis.

Methods for Patient Evaluation

Over the last decade, substantial new diagnostic advances have
occurred, including the widespread availability of MR angiog-
raphy (MRA) and computed tomographic (CT) angiography
(CTA), the recognition that diffusion MR frequently shows
abnormalities in classic TIA patients, and the development and
validation of risk stratification algorithms that identify TIA
patients at higher and lower risk of early stroke.

Accordingly, clinicians are in need of updated guidance
regarding the definition, urgency, and evaluation of patients
with TIA. Formal levels of evidence and classes of recom-
mendations are used. Because there are few definitive clinical
trials in this area, this document is a scientific statement
rather than a guideline. The treatment of TIA was not
addressed by this writing panel because it is already covered
in the Stroke Council’s guideline statements on treatment of
acute cerebral ischemia and secondary prevention after ische-
mic stroke and TIA S

Review Methods and Key Words
This scientific statement is intended for use by physicians and
allied health personnel caring for patients with transient
neurological symptoms resulting from brain, retinal, and
spinal cord ischemia. A formal literature search was per-
formed of the following Medline database: using the search
strategy transient ischemic attack crossed with terms defini-
tion, epidemiology, incidence, prevalence, prognosis, recur-
rent stroke, diagnosis, imaging, magnetic resonance, diffu-
sion, computed tomography. ultrasound, ECG, Holter,
echocardiogram, and laboratory tests, covering the dates

Easton et al

Definition and Evaluation of TIA 2277

1990 through June 2007. Writing panel members were each
assigned topic areas and filtered the retrieved articles using
the criteria identified in the Stroke Council’s Manual for
Guidelines and Scientific Statements to identify high- or
medium-quality studies of diagnostic tests and prognostic
instruments. Data were synthesized through the use of evi-
dence tables, meta-analyses, and pooled analysis of individ-
ual patient-level data. The American Heart Association
(AHA)/American College of Cardiology/Stroke Council Lev-
els of Evidence grading algorithm was used to grade each
recommendation (Tables 1 and 2). Prerelease review of the
draft guideline was performed anonymously by 3 expert peer
reviewers, by the members of the Stroke Council’s Scientific
Statements Oversight Committee, and by the members of the
Stroke Council Leadership Committee.

TIA Epidemiology

Precise estimates of the incidence and prevalence of TIAs are
difficult to determine mainly because of the varying criteria
used in epidemiological studies to identify TIA. Lack of
recognition by both the public and healthcare systems of the
transitory focal neurological symptoms associated with TIAs
also may lead to gross underestimates. Given these limita-
tions, the incidence of TIA in the United States has been
estimated to be =~200000 to 500000 per year, with a
population prevalence of 2.3% that translates into ~5 million
individuals.4s

TIA incidence rates have been projected from different
study cohorts in the United States and abroad, ranging from
0.37 to 1.1 per 1000 per year. An overall TIA incidence rate
of 1.1 per 1000 US population has been estimated on the basis
of a review of the National Hospital Ambulatory Medical
Care Survey among 2 623 000 TIA cases diagnosed in US
emergency departments between 1992 and 2000.¢ From the
Greater Cincinnati/Northern Kentucky population between
1993 and 1994, the overall race-, age-, and gender-adjusted
incidence rate for TIA was found to be 0.83 per 1000.”
Between the years 2002 and 2004, the Oxford Vascular Study
determined that the overall incidence rate of TIA was 0.66 per
1000 per year. Meanwhile, in rural and urban areas of
Portugal, the crude overall annual incidence of TIA per 1000
population was found to be 0.67 and slightly higher in the
rural region at 0.96 than in the urban area at 0.61.8 Compa-
rable to stroke incidence, TIA incidence markedly increases
with age and varies by race-ethnicity. Increased likelihood of
TIA with advancing age was supported in recent UK studies,
with 6.4] per 1000 for patients >85 years of age.® In the
Greater Cincinnati/Northern Kentucky population, the great-
est incidence of TIA occurred in black men =85 of age at 16
events per 1000. The incidence of TIA increases exponen-
tially with age regardless of race and gender.” In addition,
TIAs were found to be more common in Mexican Americans
compared with non-Hispanic whites at younger ages (45 to 59
years) but not at older ages.!®

TIA prevalence rates vary, depending on the age distribu-
tion of the study population. For instance, the Cardiovascular
Health Study estimated a prevalence of TIA in men of 2.7%
for 65 to 69 years of age and 3.6% for 75 to 79 years of age.
For women, TIA prevalence was 1.6% for 65 to 69 years of
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Table 1.

Applying Classification of Recommendations and Level of Evidence

SIZE OF TREATMENT EFFECT

A 4

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

Suggested phrases for shoutd is reasonable may/might be considered is not recommended
writing recommendations* is recommendad tan be usefuletfective/beneficial riay/might be reasonable is not indicated
is indicated is probably recommended usefulnessieffectiveness is should not
is usefuliaftective/beneficial or indicated unknown/unclear/uncertain is not useluletlactivesbeneficial
or not well established may be harmiut

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as gender, age, history of diabetes, history of prior
myocardial infarction, history of heart failure, and prior aspirin use. A recommendation with Level of Evidence B or C does not imply that the recommendation is weak.
Many important clinical questions addressed in the guidelines do not lend themselves to clinical trials. Even though randomized trials are not available, there may
be a very clear clinical consensus that a particular test or therapy is usefut or effective.

tin 2003, the ACC/AHA Task Force on Practice Guidelines developed a list of suggested phrases to use when writing recommendations. All guideline
recommendations have been written in full sentences that express a complete thought, such that a recommendation, even if separated and presented apart from
the rest of the document (including headings above sets of recommendations), would still convey the full intent of the recommendation. It is hoped that this will
increase readers’ comprehension of the guidelines and will allow queries at the individual recommendation level.

age and 4.1% for 75 to 79 years of age.' In the younger
Atherosclerosis Risk in Communities cohort, the overall
prevalence of TIAs was found to be 0.4% among adults 45 to
64 years of age.'?

Among patients who present with stroke, the prevalence of
prior TIA has been reported to range from 7% to 40%. The
percentage varies, depending on such factors as how TIA is
defined, which stroke subtypes are evaluated, and whether the
study is a population-based series or a hospital-based
series.’?4 In the population-based Northern Manhattan
Stroke Study, the prevalence of TIAs among those who
presented with first ischemic stroke was 8.7%.'S The majority
of TIAs occurred within 30 days of the patient’s first ischemic
stroke, with 41% of the TIAs lasting <1 hour. Studies that
have included patients with prior stroke such as the Harvard
Stroke Registry and National Institute of Neurological Dis-
orders and Stroke data bank have reported higher rates of

TIAs as great as 50% among those with atherothrombotic
stroke.!5)7 In 2 population-based studies (Oxford Vascular
Study and Oxfordshire Community Stroke Project) and 2
other randomized trials (UK TIA Aspirin Trial and the
European Carotid Surgery Trial), the timing of a TIA before
stroke was highly consistent, with 17% occurring on the day
of the stroke, 9% on the previous day, and another 43% at
some point during the 7 days before the stroke.'®-2% In another
population-based study that was biethnic with Mexican
Americans and non-Hispanic whites, approximately half of
the 90-day stroke risk for TIA occurred within the first 2
days, suggesting that in general TIA patients are at very high
risk for a recurrent cerebrovascular event?' (see TIA: Short-
Term Stroke Risk below).

Variability in the use of brain imaging and the type of
diagnostic imaging used can also markedly affect estimates of
the incidence and prevalence of TIAs. One study has esti-
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Table 2, Definition of Classes and Levels of Evidence Used in
AHA Recommendations

Class | Conditions for which there is evidence for
and/or general agreement that the
procedure or treatment is useful and
effective

Class Il Conditions for which there is confiicting
evidence and/or a divergence of opinion
about the usefuiness/efficacy of a
procedure or treatment

Class lla The weight of evidence or opinion is in
favor of the procedure or treatment
Class llb Usefulness/efficacy is less well

established by evidence or opinion

Class Il Conditions for which there is evidence
and/or general agreement that the
procedure or treatment is not
useful/effective and in some cases may
be harmful

Data derived fram multiple randomized
clinical trials

Data derived from a single randomized
trial or nonrandomized studies

Level of Evidence A
Level of Evidence B

Leve! of Evidence C Consensus opinion of experts

Diagnastic recommendation

Level of Evidence A Data derived from muitipie prospective
cohort studies using a reference standard

applied by a masked evaluator

Data derived from a single grade A study
or =1 case-contro! studies or studies
using a reference standard applied by an
unmasked evaluator

Leve! of Evidence B

Leve! of Evidence C Consensus opinion of experts

mated that a revision of TIA definitions to include the
absence of changes on an MRI could lead to a reduction in the
incidence of TIAs by ~30% and a resultant 7% increase in
the number of cases labeled as stroke.?? Thus, a blend of
factors related to the diagnostic process influences the ulti-
mate diagnosis of a TIA.

Definition

Often, health professionals and the public consider TIAs
benign but regard strokes as serious. These views are incor-
rect. Stroke and TIA are on a spectrum of serious conditions
involving brain ischemia. Both are markers of reduced
cerebral blood flow and an increased risk of disability and
death. However, TIAs offer an opportunity to initiate treat-
ment that can forestall the onset of permanently disabling
injury.23.2+

The traditional definition of a TIA was a sudden, focal
neurological deficit of presumed vascular origin lasting
<24 hours. The arbitrary 24-hour threshold used to distin-
guish TIA from stroke arose in the mid-1960s.! At that
time, it was assumed that transient symptoms disappeared
completely because no permanent brain injury had
occurred. The term TIA was applied to events lasting up to
24 hours, and the term reversible ischemic neurological
deficit was applied to events lasting 24 hours to 7 days.
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Only symptoms enduring >7 days were thought to reliably
indicate infarction and received the designation stroke.
During the 1970s, it became clear that the great prepon-
derance of events lasting 24 hours to 7 days were associ-
ated with infarction, rendering the term reversible ische-
mic neurological deficit obsolete, and it disappeared from
standard nomenclature. More recently, high-resolution CT
and especially diffusion-weighted MRI studies have demon-
strated that many ischemic episodes with symptoms lasting <24
hours also are associated with new infarction. One third of
individuals with traditionally defined TIAs exhibit the signature
of new infarction on diffusion-weighted MRI. These findings
highlight an inconsistency between the concept of TIA (ische-
mia causing symptoms but no infarction) and the traditional
definition of TIA. With these observations in mind, a group of
cerebrovascular physicians proposed a tissue-based, rather than
time-based, definition in 2002': “transient ischemic attack
(TIA): a brief episode of neurological dysfunction caused by
focal brain or retinal ischemia, with clinical symptoms typically
lasting less than one hour, and without evidence of acute
infarction” (p 1715).

This proposed new definition has been well received.
Many cerebrovascular experts endorsed the new defini-
tion,22% and it has been widely incorporated into the study
design of major clinical trials (Warfarin-Aspirin Recurrent
Stroke Study [WARSS],2¢ Randomized Evaluation of Re-
current Stroke Comparing PFO Closure to Established
Current Standard of Care Treatment [RESPECT),2” Pre-
vention Regimen for Effectively Avoiding Second Strokes
[PROFESS],?% Evaluation of the STARflex Septal Closure
System in Patients With a Stroke or Transient Ischemic
Attack Due to Presumed Paradoxical Embolism Through a
PFO [CLOSURE 1]). However, some have raised concerns.
To shed additional light on key issues, individual committee
members organized a pooled, patient-level data analysis inte-
grating data from published studies of TIA and MRL

Arguments in Favor of the New Definition
The classic 24-hour definition is misleading in that many
patients with transient <24-hour events actually have
associated cerebral infarction.

Evidence

Sixteen studies were identified reporting diffusion MRI
findings in traditional 24-hour TIA patients.>®-** All studies
demonstrated a high frequency of restricted diffusion lesions
in clinically appropriate locations. The committee’s pooled
analysis of 808 patients from 10 centers demonstrated that
restricted diffusion lesions were present in 33% (Table 3).45
Serial MRI studies have demonstrated that these diffusion-
weighted imaging (DWI) lesions frequently evolve into
chronic ischemic lesions on follow-up T2 or fluid-attenuated
inversion recovery images. The 24-hour symptom duration
rule thus misclassifies up to one third of patients who have
actually experienced underlying tissue infarction as not hav-
ing suffered tissue injury.

Conclusion
A 24-hour duration of symptoms does not accurately demar-

cate patients with and without tissue infarction (Class III,
Level of Evidence A).
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Table 3. Frequency of DWI Abnormality in Patients With
Transient Neurological Episodes of Different Durations: Pooled
Data From 10 MRI Studies Enrolling 818 Patients*®

Duration of Symptoms, h DWI Hyperintensity

0-1 33.6
1-2 29.5
2-3 39.5
3-6 30.0
6-12 51.1
12-18 50.0
18-24 49.5

The traditional definition can impede the administra-
tion of acute stroke therapies.

Evidence

Acute stroke interventions such as intravenous tissue plas-
minogen activator must be administered much sooner than 24
hours after symptom onset. In addition, the sooner tissue
plasminogen activator is administered, the greater its efficacy
is.% Some physicians are reluctant to initiate acute stroke
interventions because of concem that symptoms may resolve
spontaneously. A 24-hour definition for TIA encourages the
wait and see approach rather than immediate initiation of urgent
interventions. However, patients with deficits lasting =1 hour
are highly likely to develop permanent deficits unless an effec-
tive therapy is initiated. Fewer than | in 6 patients who have
symptoms that have lasted for 1 hour will have their symptoms
fully resolve by 24 hours.*” Among patients with potentially
disabling deficits who are eligible for thrombolytic therapy
within 3 hours of onset, only 2% of placebo-treated individuals
fully recover within 24 hours of symptom onset.*¥

Conclusion
Defining TIA with a 24-hour maximum duration has the

potential to delay the initiation of effective stroke therapies
(Class I, Level of Evidence C).

A 24-hour limit for transiently symptomatic cerebral
ischemic is arbitrary and not reflective of the typical
duration of these events.

Evidence
Most studies have found that most classically defined TIAs

are brief, <1 hour in duration.4”4?-5! In the pooled analysis of
MR-studied patients, 60% of events were <1 hour, 71% were
<2 hours, and only 14% were >6 hours.*> Consideration of
symptom durations alone, regardless of association with
underlying tissue injury, provides no indication that the
24-hour time point is of any special significance.

Conclusion
The frequency distribution of durations of transiently
symptomatic cerebral ischemic events shows no special
relationship to the 24-hour time point (Class 111, Level of
Evidence A).

Disease definitions in clinical medicine, including those
for ischemic injuries, are most useful when tissue based.

Evidence

Secking the pathological basis of disease and directing
treatment at underlying biological processes are central tenets
of modern medicine. Tissue-based definitions are the rule for
ischemic injuries affecting other end organs. For example,
angina is distinguished from myocardial infarction not by
symptom duration but by evidence of myocardial tissue
injury. Time-based definitions unproductively focus diagnos-
tic attention on the temporal course rather than underlying
pathophysiology.5? The key diagnostic issue in patients with
cerebral ischemic events is not how long the event lasted but
rather the cause of the ischemia and whether cerebral injury
occurred. A tissue-based definition of TIA encourages use of
neurodiagnostic tests to identify brain injury and its vascular
genesis.

Conclusion
A tissue-based definition of TIA will harmonize cerebrovas-

cular nosology with other ischemic conditions and appropri-
ately direct diagnostic attention to identifying the cause of
ischemia and whether brain injury occurred (Class Ila, Level
of Evidence C).

Arguments Against the New Definition

The new definition requires brain imaging that will vary
depending on the availability of imaging resources. Stroke
and TIA incidence rates will differ depending on whether
and when detailed imaging studies are performed.

Evidence
The new definition of TIA is not different from other medical

diagnoses in that it is based on all available information from
the history, examination, and diagnostic studies. Just as
diagnostic tests such CT or MRI are required to differentiate
an ischemic from a hemorrhagic stroke,’* diagnostic tests
play a key role in the new definition of TIA 1o identity
whether there is evidence of brain infarction. In some
situations, the diagnosis of stroke can be inferred from
clinical data in the absence of positive imaging evidence (see
below).

Conclusion
Imaging studies currently play a central role in both deter-

mining the origin of and classifying acute cerebrovascular
syndromes (Class 1, Level of Evidence A).

Stroke and TIA rates will not be directly comparable to
previously defined rates if the new definition is adopted.

Evidence

Stroke and TIA rates will likely be altered on the basis of
the new definition. and rates based on the new definition
will not be directly comparable with prior studies.”??
Advances in diagnostic methods typically change the
precision with which diagnoses are rendered. In the anal-
ogous setting of acute coronary ischemia, the recent
introduction of serum troponin measurements that more
sensitively identity myocyte injury has increased the
incidence of myocardial infarction, in lieu of angina, by
one-third, "> When comparison with prior TIA data is
required, investigators can collect data regarding symptom
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duration. Events classified with the new definition can then
be classified on the basis of the traditional definition for
comparison with historical data.

Conclusions
The new definition will modestly alter stroke and TIA

prevalence and incidence rates, but these changes are to be
encouraged, not discouraged, because they reflect increas-
ing accuracy of diagnosis (Class Ila, Level of Evidence
C). To facilitate comparison with prior studies, symptom
duration is an important data element to collect in epide-
miological studies (Class Ila, Level of Evidence C).
Primary care physicians may be confused as to whether
to designate a presumed transient event of brain ischemia
a stroke or TIA if they do not have immediate access to
neuroimaging or other diagnostic resources.

Evidence
Just as it is difficult to determine whether a severe episode of

chest pain represents an angina attack or a myocardial
infarction without diagnostic testing,> it is difficult to deter-
mine whether transient ischemic neurological symptoms have
resulted in brain infarction without a diagnostic evaluation.

Conclusion
It would be reasonable to adopt a term such as acute

neurovascular syndrome (see below) that can be used until
the diagnostic evaluation is completed or if a diagnostic
evaluation is not performed (Class Ila, Level of Evidence
C). A specific proposal for such terminology is beyond the
scope of this TIA statement.

Terms such as cerebral infarction with transient symp-
toms or transient symptoms with infarction have been
suggested to describe events that last <24 hours but are
associated with cerebral infarction while retaining the
24-hour time threshold in syndrome definition.

Evidence

Cerebral infarctions can occur in association with highly
transient symptoms as a result of infarction in less eloquent
brain regions, redundancy in neural networks, neuroplasticity,
and additional mechanisms.?74%57 However, there is no evi-
dence to support incorporation of any particular time criterion
for cerebral infarction with transient symptoms or transient
symptoms with infarction. A cerebral infarction with symp-
toms lasting 23 hours does not appear to differ in any
fundamental way from a cerebral infarction with symptoms
lasting 25 hours. There is no biological justification to
continue to treat the 24-hour time point as particularly
important to recognize.

Conclusions
It is reasonable to use terms like cerebral infarction with

transient signs without a fixed time criterion (Class Ila,
Level of Evidence A). We do not support linking any of these
terms to a 24-hour time criterion because all cerebral infarc-
tion definitions with specific time limitations are capricious
(Class III, Level of Evidence A). We prefer to emphasize
that all episodes of acute brain ischemia should be urgently
assessed, including events not associated with underlying
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tissue infarction, events associated with minor degrees of
infarction, and events associated with major infarction.

The phrase “typically <1 hour” in the new definition is
not helpful because the 1-hour time point, like the 24-hour
time point, does not accurately distinguish between pa-
tients with or without acute cerebral infarction.

Evidence

Among episodes lasting <24 hours, the majority of events are
indeed =1 hour in duration. In the Levy*’ series, 60% of the
<24-hour episodes were <1 hour in duration. In the pooled
analysis of MR-studied patients, 60% of events were <|
hour, 11% were I to 2 hours, and only 14% were >6 hours.**
However, the 1-hour time point did not reliably differentiate
patients likely to exhibit infarction from those who were
unlikely to exhibit infarction, nor did other <24-hour time
points that have been proposed for a revised TIA definition,
including =2 hours.®¥-%0 Ag shown in Table 3, although the
likelihood of cerebral infarction increases with longer symp-
tom duration, the time course of the clinical manifestations is
only a modest determinant of brain infarction. Approximately
30% of TIAs lasting <1 hour demonstrate evidence of brain
injury based on DWI MRI. Furthermore, no single time
threshold corresponds to a high likelihood of cerebral infarc-
tion.*s Once an episode lasts >6 hours, underlying tissue
infarction is more likely than not to be present. However,
<60% of events that last between 6 and 24 hours demonstrate
evidence of brain infarction on DWI (Table 3).

Conclusion

It is impossible to define a specific time cutoff that can
distinguish whether a symptomatic ischemic event will result
in brain injury with high sensitivity and specificity (Class III,
Level of Evidence A).

AHA-Endorsed Revised Definition of TIA
On the basis of the above considerations, the writing com-
mittee found that the key elements of the 2002 Working
Group’s proposed definition are well supported by the data in
the literature. However, the writing committee also deter-
mined that the reference to a 1-hour time point in the new
definition was not helpful because the !-hour time point does
not demarcate events with and without tissue infarction.
Accordingly, the writing committee endorses the following
revised definition:

Transient ischemic attack (TIA): a transient episode of
neurological dysfunction caused by focal brain, spinal
cord, or retinal ischemia, without acute infarction.

By using a tissue rather than time criterion, this revised
definition recognizes TIA as a pathophysiological entity.
Similar to an attack of angina, the typical duration of a TIA
is <1 or 2 hours, but occasionally, prolonged episodes occur.
Diagnostic certainty will depend on the extent of evaluation
the individual patient receives. This concept is not unique to
brain ischemia; it is typical of most medical diagnoses. Brain
imaging currently and serum diagnostic studies likely in the
future increase diagnostic certainty regarding whether a
particular episode of focal ischemic deficits was a TIA or a
cerebral infarction.
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Based on the new definitions of TIA, an ischemic stroke is
defined as an infarction of central nervous system tissue.
Similar to TIAs, this definition of ischemic stroke does not
have an arbitrary requirement for duration. Unlike TIAs,
ischemic strokes may be either symptomatic or silent. Symp-
tomatic ischemic strokes are manifest by clinical signs of
focal or global cerebral, spinal, or retinal dysfunction caused
by central nervous system infarction. A silent stroke is a
documented central nervous system infarction that was
asymptomatic.

Some infarcts cannot be visualized, even with state-of-the-
art imaging techniques (eg, isolated small lateral medullary
infarcts). Therefore, in some situations, the diagnosis of an
ischemic stroke will be rendered on the basis of clinical
features despite the lack of imaging confirmation such as
prolonged deficits lasting several days and clinical syndrome
consistent with a small deep infarct. In other situations, the
imaging study is performed too soon to identify tissue injury.
For example, a patient may present with a clinical syndrome
typical of a stroke and have a CT scan performed, especially
within the first few hours, that does not reveal acute ischemic
abnormalities. If the symptoms persist, the patient is left with
a permanent neurological disability, and no follow-up imag-
ing studies are performed, a diagnosis of ischemic stroke is
certainly appropriate.

The definition of TIA proposed above is not constrained by
limitations of DWI or any other imaging modality. The defini-
tion is tissue based, similar to the diagnoses of cancer and
myocardial infarction. However, unlike the situation with cancer
but similar to that with myocardial infarction, the histological
diagnosis of brain infarction typically must be inferred from
clinical, laboratory, and imaging data. The most appropriate
clinical, laboratory, and imaging modalities to support the
diagnosis of TIA versus stroke will evolve over time as diag-

nostic techniques advance. Specific criteria for the diagnosis of

brain infarction also will evolve, just as the laboratory criteria for
the diagnosis of myocardial infarction evolved as new serum
markers were identified. However, the definition of the entity
will not vary; ischemic stroke requires infarction, whereas TIA is
defined by symptomatic ischemia with no evidence of infarction.
The sensitivity and specificity of currently available neuroimag-
ing studies are discussed below.

For patients with relatively brief symptom duration (eg,
symptoms that persist several hours but less than a day) who
do not receive a detailed diagnostic evaluation, it may be
difficult to determine whether stroke or TIA is the most
appropriate diagnosis. For these patients, it would be reason-
able that a term such as acute neurovascular syndrome should
be chosen, analogous to the terminology used in cardiology
(Class IIa, Level of Evidence C).-%* These terms also are
appropriate for patients who have just developed acute
cerebrovascular symptoms in whom it is not yet known
whether deficits will rapidly resolve or persist and in whom
neurodiagnostic testing has not yet been undertaken. Again, a
specific proposal for such terminology is beyond the scope of
this TIA statement.

TIA: Short-Term Stroke Risk
It has long been recognized that TIA can portend stroke, 6%
with several studies demonstrating elevated long-terin stroke

risk.%¢-7* Numerous studies also have shown that the
short-term risk of stroke is particularly high, with most
studies finding risks exceeding 10% in 90 days.7-13.21.75-84
Risk is particularly high in the first few days after TIA,
with most studies finding that one quarter to one half of the
strokes that occur within 3 months occur within the first 2
days.7-21.75.79.8284.85 For example, studies in northern California
and Oxfordshire found the risk of stroke in the first 24 hours
after TIA to be ~4%,75% which is about twice the risk of
myocardial infarction or death in patients presenting with acute
coronary syndromes (=~2% at 24 hours).?” These findings
underscore the need for prompt evaluation and treatment of
patients with symptoms of ischemia.

Ischemic stroke appears to carry a lower short-term risk of
subsequent ischemic stroke than TIA, with reported 3-month
risks generally ranging from 4% to 8%.79-#1.83.88-101 The
degree of early recovery may be predictive of greater risk,
possibly by indicating that tissue is still at risk.!02-106

Risk of cardiac events also is elevated after TIA. In 1 large
study, 2.6% of TIA patients were hospitalized for major
cardiovascular events (myocardial infarction, unstable an-
gina, or ventricular arrhythmia) within 90 days.!®” Over the
course of =5 years, a nearly equal number of patients with
TIA will have myocardial infarction or sudden cardiac death
as will have a cerebral infarction.'%* A prior AHA scientific
statement provides detailed guidance on the coronary risk
evaluation in patients with TIA 1»

Risk Stratification

Several studies have identified risk factors for stroke after TIA,
which may be useful in making initial management decisions.
Three very similar formal prediction rules have been developed
and cross-validated in northem California and Oxfordshire.”3:85
The California score and the ABCD score both predict short-
term risk of stroke well in independent populations of patients
presenting acutely after a TIA.!'® The newer ABCD? score was
derived to provide a more robust prediction standard and
incorporates elements from both prior scores.''® Patients with
TIA score points (indicated in parentheses) for each of the
following factors: age =60 years (1); blood pressure =140/
90 mm Hg on first evaluation (I); clinical symptoms of focal
weakness with the spell (2) or speech impairment without
weakness (1); duration =60 minutes (2) or 10 to 59 minutes (1);
and diabetes (1). In combined validation cohorts, the 2-day risk
of stroke was 0% for scores of 0 or 1, 1.3% for 2 or 3. 4.1% for
4orS, and 8.1% for 6 or 7.

These prediction rules do not incorporate imaging findings,
which have been shown to have prognostic value. The presence
of a new infarct on brain imaging, which was consistent with the
classic definition of TIA but would now lead to a diagnosis of
stroke, is associated with an =~2- to 15-fold increase in
subsequent short-term risk of stroke.3%-37.7983.11L112 Byidence
of vessel occlusion on acute brain MRA also has been
associated with a 4-fold increased short-term risk of stroke.!'>
MRI changes have been associated with the clinical factors
identified in prior prediction rules,* so it is unclear how
much they will add to validated prediction rules such as
ABCD.?
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Hospitalization

Hospitalization rates after TIA vary widely among practitio-
ners, hospitals, and regions. A study from the National
Hospital Ambulatory Medical Care Survey found that 54% of
patients with TIA were admitted to the hospital, with rates
varying from 68% in the northwest United States to 41% in
the west.®

Close observation during hospitalization has the potential
to allow more rapid and frequent administration of tissue
plasminogen activator should a stroke occur. A cost-utility
analysis demonstrated that hospitalization was cost-effective
for patients with 24-hour risk of stroke >4% solely on this
basis.''? Prospective studies are required on the efficacy and
safety of the use of tissue plasminogen activator in patients
with recent prior clinical symptoms lasting <24 hours asso-
ciated with small DWT lesions. In the past, these patients were
diagnosed as having TIA, which did not contraindicate lytic
therapy. Now, these patients will be classified as minor
cercbral infaretion patients. However, it is likely that the risk
of bleeding with Iytic therapy is much lower in these patients
than in patients with large recent prior cerebral infarcts.
Hospitalization may have other benefits as well. It permits
cardiac monitoring and facilitates rapid diagnostic evaluation.
Rates of adherence to secondary prevention interventions
may also be greater after hospitalization.!'* No randomized
trial has evaluated the benefit of hospitalization or the utility
of the ABCD? score in assisting with triage decisions.

Diagnostic Evaluation

TIA: Diagnostic Evaluation

Rapid advances in imaging technology in the past 25 years have
contributed significantly to our understanding of the pathophys-
iology of TIAs. The goals of the modern neuroimaging evalua-
tion of TIA are (1) to obtain evidence of a vascular origin for the
symptoms either directly (evidence of hypoperfusion and/or
acute infarction) or indirectly (identification of a presumptive
source such as a large-vessel stenosis)?®; (2) to exclude an
alternative nonischemic origin; (3) to ascertain the underlying
vascular mechanism of the event (eg, large-vessel atherothrom-
botic, cardioembolic, small-vessel lacunar), which, in turn,
allows selection of the optimal therapy; and (4) to identify
prognostic outcome categories.

MRI is not as widely available as CT and is generally more
expensive. In a study of TIAs evaluated in emergency
departments in Ontario, Canada, from May to December
2000, only 3% received MRI within 30 days.3* A study of
TIAs seen in regions throughout the United States from 1992
to 2001 revealed that MRI was performed in <5% of cases.®
However, the rates of neuroimaging with CT or MRI in-
creased significantly over the 10 years of the study, rising to
>70% by 2001. The percentage of those with MRI studies in
the later years of the study was not specified.

Computed Tomography

The use of head CT scans in patients with TIAs has been the
subject of numerous reports over the past few decades. CT
studies performed in the 1980s first suggested that TIAs may,
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in fact, be associated with neuroimaging evidence of
infarction.

Among patients who present to the emergency department
with a TIA, studies show that ~50% to 70% have a CT
performed. In a 10-year analysis of TIA patients obtained
from the National Hospital Ambulatory Medical Care Survey,
CT scans were performed in 56% of patients).® In 16
Northern California emergency departments, Douglas et alitf
found that CTs were obtained in 67% of patients. A nonva-
scular pathology (tumors, abscesses, or subdural hematomas)
is identified on CT in only 1% to 5% in various series,!!5-116

With respect to the frequency of identifying brain infarcts
in patients with TIAs, one needs to analyze whether the
infarcts reported are new or old, whether they are in a
clinically relevant vascular territory or not, and whether the
infarcts are cortical or in a perforator territory. The Dutch
TIA Trial studied 606 patients and found a relevant infarct in
13% of patients and an anatomically irrelevant infarct in 6%,
for a total frequency of 19%.117 In the cohort of patients with
anterior circulation TIAs, 58% of infarcts were in perforator
distributions and 42% were cortical in nature. In the northern
California study, a new infarct was identified in 4% of
patients.''" Numerous CT studies have reported an increased
frequency of lesions with longer duration of the TIA.

Prognostic information with regard to CT findings has
been reported in global TIA populations and those with
specific underlying conditions such as internal carotid artery
stenosis. In the northern California study, the authors reported
that a new infarct on CT was associated with an increased risk
of stroke during the 90-day follow-up period after adjustment
for confounding variables.'!' The North American Symptom-
atic Carotid Endarterectomy Trial investigators did not find
an increased risk of stroke in patients with CT evidence of a
relevant infarct in the 70% to 99% stenosis group. However,
this investigative group did report that CT-identified leuko-
araiosis was associated with an increased risk of stroke in a
nmixed group of TIA and stroke patients with 50% to 99%
internal carotid artery stenosis, especially for those patients
with widespread leukoaraiosis.!'#

The utility of other CT modalities (CTA, CT perfusion) has
not been studied extensively in patients with TIAs. There
have been studies reporting that a CT battery including
noncontrast head CT, CTA, and CT perfusion can be accom-
plished fairly quickly in patients with acute stroke and can
provide comprehensive information."'? However, systematic
reports of a multimodal CT approach for evaluation of
patients with TIA alone are lacking. Limitations of CT
include radiation and iodine contrast exposure.'2

Magnetic Resonance Imaging

Conventional MRI is more sensitive than standard CT in
identifying both new and preexisting ischemic lesions in TIA
patients. Across various studies, MRI has shown at least |
infarct somewhere in the cerebrum in 46% to 81% of TIA
patients.'2!-122 [n the past decade. new MRI techniques of
diffusion and perfusion imaging have afforded new insights
into the pathophysiology of cerebral ischemia. The spectrum
of ischemic tissue alterations underlying transient clinical
symptoms is now understood to variably include synaptic
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transmission failure. cytotoxic edema, and permanent tissue
injury, and these processes are easily delineated in individual
patients on MRI.¢! Morcover, clinical studies have demon-
strated that MRI is of substantial clinical utility in patients
with TIAs.

Pooled data from reports in the literature to date (19
studies) have now confirmed that DW1 provides a more precise
evaluation of ischemic insult in TLA patients compared with
standard CT and MRI studies.??-3234-38.40-44.123-127 These
series show convergent results regarding the frequency of
DWI positivity among TIA patients; among the 19 studies
including 1117 patients, the aggregate rate of DWI positivity
is 39%, with frequency by site ranging from 25% to 67%.
Few studies have systematically assessed the follow-up im-
aging characteristics of DWI-positive lesions in the setting of
TIA. In 2 series, the proportion of patients demonstrating
corresponding T2-weighted signal evidence of permanent
injury on follow-up imaging ranged from 76% to 100%.%¢-127
Animal studies have demonstrated that even when early
diffusion lesions reverse, the underlying tissue typically
demonstrates neuronal dropout.'28.129 Accordingly, the small
group of patients with transient symptoms who evidence
acute diffusion abnormalities but not late T2 changes still fall
within the broad tissue definition of stroke.

Only 2 small studies have systematically assessed
perfusion-weighted MRI in the evaluation of TIA patients. In
both of these series, perfusion abnormalities were found in
approximately one third of patients. > In these 2 series, the
frequency of isolated PWI abnormalities (without DWI le-
sions) ranged from 3% to 13%.

Several studies have analyzed the imaging characteristics of
DWI-positive lesions.?*37-125 Compared with patients with clin-
ical stroke, DWI-positive lesions tend to be smaller in TIA
patients. In their series of 36 patients with DWI-positive lesions,
Ay and colleagues?? reported multiple lesions in 17 patients.
There does not appear to be a predilection for cortical or
subcortical regions or particular vascular territories.

Various studies have suggested that DWI positivity is
associated with several clinical characteristics, including
longer symptom duration, motor deficits, aphasia, and large-
vessel occlusion present on MRA.2°3542 In a multicenter,
patient-level analysis of 808 patients in which DWI lesions
were present in 33% of TIA patients, presence of motor
symptoms, longer duration of TIA, and MRI within 24 hours
of resolution of symptoms were univariate predictors of DWI
positivity.*s In patients with available data, motor symptoms
were present in 67% (144 of 215) of DWI-positive versus
52% (236 of 451) of DWI-negative patients (odds ratio, 1.85;
95% Cl, 1.32 to 2.59). Median duration of symptoms was
longer among patients with a DWI abnormality (60 minutes
[interquartile range, 15 to 240 minutes] versus 30 minutes
[IQR, 10 to 180 minutes); P=0.01). Time epoch analysis
indicated that patients first became more likely than not to
have a DWI abnormality when their symptoms lasted >6
hours. DWI positivity was more frequent in patients who
underwent MRI within 24 hours of symptom resolution than
those imaged after 24 hours (37.1% versus 29.8%; odds ratio,
1.39; 95% CI, 1.00 to 1.93). DWI-positive and DW1-negative
patient groups showed no differences in age, sex, or presence

of language symptoms (25% in both groups; odds ratio, 1.01;
95% CI, 0.70 to 1.44).

Recently, several studies have demonstrated that DWI
positivity has important prognostic implications. Studies
show that classically defined TIA patients who have abnor-
malities on DWI scans have a higher risk of recurrent
ischemic events than those without such abnormalities.
Redgrave and colleagues!* found that, among 200 classically
defined TIA patients, DWI positivity correlated with the
ABCD and California clinical scores for predicting risk of
stroke after TIA. Purroy and colleagues® performed MRI
within 7 days of symptom onset in 83 classic TIA patients.
Symptoms lasted <1 hour in 55.4% of the patients, and there
was no DWI lesion in 67.5% of patients. After a mean
follow-up of 389 days, new vascular events were seen in
19.3% of cases. Predictors of new vascular events inctuded
symptom duration of >1 hour and a DWI abnormality.
Vascular events occurred in 40% of patients with both of
these features. Another predictor of new vascular events was
the presence of large-vessel occlusive disease.

Coutts et al"'2 performed a similar study, obtaining MRI
within 24 hours of symptom onset in 120 patients with
minor stroke (National Institutes of Health Stroke Scale
[NIHSS] score of 1 to 3) or TIA with hemiparesis or
aphasia lasting >5 minutes. TIAs made up 57.5% of the
cohort. Stroke recurrence was assessed at 90 days and was
adjusted for NTHSS score and baseline glucose. In patients
with both DWI lesions and vessel occlusion, stroke recur-
rence was 32.6%, whereas it was 10.8% if only a DWI
lesion was present (about half of this group had TIAs
clinically) and only 4.3% if neither feature was present.
Patients with a DWI lesion and vessel occlusion at baseline
had poorer functional outcomes.

Similarly, Ay and colleagues®’ reported that the in-hospital
recurrent ischemic stroke and TIA rate was 19.4% in DWI-
positive TIA patients compared with 1.3% of patients with
ischemic stroke. This finding suggests that DWI-positive
patients are at higher risk than both DWI-negative TIA
patients and patients with ischemic stroke.

Another study evaluated the ABCD score for stratifying
risk in classic TIA patients and assessed DWI findings in 61
of the 117 patients in whom the test was obtained.'26 The
predictive valuc of a DWI lesion was higher than the other
predictors examined (even after adjustment for the ABCD
score) for a variety of subsequent risks, including stroke or
death within 90 days, =50% stenosis in a relevant artery, or
a cardioembolic source warranting anticoagulation.

In the studies just described, recurrent vascular events were
captured clinically, and nonsystematic follow-up imaging
was done. To assess predictors of new silent ischemia,
another report by Coutts et al'3! evaluated 143 patients with
classic TIAs or minor strokes (NIHSS <6) with 3-T MRI
within 15.8 hours of symptom onset and again at 30 days. No
DWI lesion was present at baseline in 32.1%. New lesions
were seen on MR1 at 30 days in 9.8% of cases, 43% (6 of 14)
of which were clinically asymptomatic. Twenty-nine percent
of new lesions occurred in TIA patients. In a multivariate
model, predictors of new lesions included increasing lesion
number at baseline, age, and baseline glucose. Grouped
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together, those with large-artery or cardioembolic causes
were more likely to have recurrent events.

In summary, patients with TIA or minor stroke who have
DWTI lesions, especially when multiple, are at higher risk of
recurrent ischemic events. The presence of large-vessel oc-
clusion is also a predictor of new events. MRI can help to
triage patients with TIA or minor stroke. In addition, it can
help to determine which TIA patients to admit to hospital, and
it may help in identifying patients to treat with more aggres-
sive therapies. As shown previously, DWI also can assist with
stroke localization and understanding the mechanism of the
stroke.

Vessel Imaging

Extracranial Disease

The yield of vascular imaging in patients with TIA alone is
infrequently studied because most of the collected data
originate in populations with stroke alone or stroke and
TIA. The tests that are considered in this setting include
carotid ultrasound/transcranial Doppler (CUS/TCD),
MRA, and CTA. Requirements for rigorous studies of
diagnostic tests often remain unmet, namely well-defined
consecutive unselected patients, standardized test perfor-
mance and interpretation, blinded interpretation, compari-
son to a reference standard, and adequate sample size.

Ideally, patients with TIA should be evaluated expedi-
tiously (see section above) with tests assessing the extracra-
nial and intracranial circulation. The choice of tests reflects
local strengths in that expertise in vascular imaging is often
not outstanding for all tests at all institutions. Other medical
conditions such as the presence of a pacemaker or renal
failure aiso will influence the choice of testing. Despite the
widespread availability of noninvasive vascular imaging,
patients often remain underinvestigated. A study of 265
Canadian patients with TIA found that over the next 30 days,
fewer than half had undergone CUS, a finding similar to that
of a prior report.&+132

Lesions amenable to endarterectomy or stenting are com-
mon in patients with TIA. CUS detects >50% stenosis of the
extracranial internal carotid artery in 8% to 31% of patients
with TIA and very minor stroke.'3%13 CUS provides reliable
assessment of the carotid biturcation. A sensitivity of 88%
and specificity of 76% have been reported.'* Investigators
also have reported optimal cut points or ultrasound defini-
tions of significant disease in TIA and stroke patients,'3¢ but
they are not likely to be applicable to all centers. CUS
findings carry prognostic significance. When 311 consecutive
TIA patients underwent CUS/TCD within 24 hours of symp-
toms, patients with moderate to severe intracranial stenosis or
extracranial stenosis had 3 times the risk for stroke within 90
days of follow-up.'??

Supra-aortic MRA and CTA also provide reliable assess-
ment of the carotid bifurcation and of the intracranial circu-
lation. MRA has the advantage of being performed in
conjunction with brain MRI, but it cannot be performed in
patients with pacemakers and can be done only with difficulty
in severely claustrophobic patients. MRA sensitivity of 92%
and specificity of 76% for extracranial carotid disease have
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been reported.'?* Contrast-enhanced MRA is reported to be
more accurate than nonenhanced time-of-flight techniques
and in some centers has supplanted the use of catheter
angiography, but rigorous data rcgarding its accuracy were
not provided.!*% Contrast enhancement is restricted in patients
with severe renal disease.

CTA requires exposure to contrast dye, limiting its use in
patients with dye allergies and renal dysfunction, but yields
results comparable to MRA and carotid Doppler. CTA has
been reported to have an excellent (100%) negative predictive
value for excluding >70% stenosis compared with catheter
angiography, thereby functioning well as a screening test.!*?

Ultrasound, CTA, or MRA should be performed as the
initial screen of the carotid bifurcation. In patients with
abnormal tests, a common strategy includes a second confir-
matory noninvasive test to evaluate the carotid bifurcation
before endarterectomy if there is no plan to perform catheter
angiography. If 2 noninvasive tests are discordant, catheter
angiography should be considered before endarterectomy.
Despite a great deal of research on the subject, there are no
data that allow a clear recommendation for 1 testing algo-
rithm over another. Error rates of 15% to 30% have been
reported with these tests during attempts (o identify endarter-
ectomy candidates, even when combinations of tests are
used.“‘(’-“’”

Cost-effectiveness analyses found CUS as a stand-alone
examination to be the preferred strategy for selecting patients
for endarterectomy,'** but that finding has been refuted at
other institutions.'*> Another study found contrast-enhanced
MRA to be most accurate for 70% to 99% stenosis (sensitiv-
ity, 94%; specificity, 93%) compared with US, MRA, and
CTA (sensitivity, 89%; specificity, 84%). Despite that find-
ing, CUS was suggested as the initial test, but accuracy had to
be carefully audited to optimize outcomes. Speed of testing
was crucial to rapidly identify patients with severe disease
who would benefit from early endarterectomy. Testing strat-
egies that used contrast-enhanced MRA rather than catheter
angiography as a confirmatory test have been found to be
effective.'#

Structural characteristics of carotid plaques can be identified
and have been found to differ among patients with TIA and
stroke.'** Echolucent plaque detected by high-resolution
B-mode ultrasound correlates with clustering of conventional
vascular risk factors and large-artery strokes compared with
other stroke subtypes and compared with TIA.** Echolu-
cency' and surface irregularity detected by MRI' can be
correlated with symptomatic versus asymptomatic status. Recent
reports with positron emission tomography and MRI correlate
plaque inflammation with plaque stability.'*7 At present, there is
no defined clinical role for these findings.

Intracranial Disease

TCD provides information regarding intracranial stenoses.
Recent data identify the following predictive values for
TCD identification of intracranial stenosis: positive pre-
dictive value of 36% and negative predictive value of
86%.'4¢ The high negative predictive value and the lower
positive predictive value reflect the low prevalence of
intracranial stenosis. MRA and CTA had comparable
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performance for identifying intracranial stenosis.'*® The
prevalence of intracranial disease is much higher in non-
white populations. Reports found that 51% to 77% of
Asian patients with TIA had intracranial stenosis or
occlusion, 14150

TCD can detect microembolic signals (MESs) seen with
extracranial or cardiac sources of embolism. High numbers of
MESs are a marker of risk in patients with TIA of carotid
origin, spurring research into optimal strategies for medical
therapy and the timing of endarterectomy in those with an
extracranial carotid source.’s’ In a cohort of patients uns-
elected for stroke mechanism, MESs were more common in
patients with large-artery occlusive disease and were more
prevalent in patients treated with anticoagulation rather than
antiplatelet agents. The authors did not recommend routine
screening because only 6% of patients had MESs within 14
days of symptoms.'s? The prospective Clopidogrel and Aspi-
rin for Reduction of Emboli in Symptomatic Carotid Stenosis
(CARESS) study enrolled 107 patients with recently symp-
tomatic carotid disease and MESs and found fewer patients
with MESs, fewer MESs per hour, and fewer strokes in
patients treated with clopidogrel and aspirin than in patients
treated with aspirin alone in the first week after presenta-
tion.'™ Stroke patients with MCA stenosis and MESs are at
higher risk of future ischemic symptoms.'>* At present, there
is no defined clinical role for these findings.

Conventional cerebral angiography is an important di-
agnostic tool in the evaluation of patients with cerebrovas-
cular disease, including stroke and TIA. Despite recent
advances in noninvasive diagnostic neuroimaging, cervi-
cocerebral angiography remains the gold standard for the
diagnostic evaluation of patients with a wide range of
cervical and intracranial vascular diseases.'5> Moreover,
recent advances in high-resolution rapid-sequence fluoro-
scopic imaging, digital image reconstruction with
3-dimensional techniques, catheter technology, and non-
ionic contrast media have made cervicocerebral angiogra-
phy easier and safer over the past 2 decades.!'s® However,
if noninvasive imaging provides firm diagnostic findings,
cerebral angiography may not be required.

Cardiac and Other Testing

Sparse data exist in the available literature to guide the
recommended cardiac evaluation of TIA patients. There
are few studies regarding the cardiac evaluation of patients
with TIA alone because most of the collected data origi-
nate in populations with stroke alone or stroke and TIA.
The tests that are considered in this setting include ECG,
transthoracic echocardiography (TTE), transesophageal
echocardiography (TEE), and Holter monitoring. Require-
ments for rigorous studies of diagnostic tests remain
unmet: well-defined consecutive unselected patients, stan-
dardized test performance and interpretation, blinded in-
terpretation, comparison to a reference standard, and
adequate sample size.

Cardiac evaluation in patients with no cardiac history or
absent signs of cardiac disease on examination or ECG yields
important abnormalities in a minority of patients. Fewer than
3% of TTEs in stroke or TIA patients will reveal an

abnormality suggesting a cardioembolic source in the absence
of clinical evidence of heart disease. In 205 unselected
patients with TIA, a full cardiac and angiographic investiga-
tion found a cardioembolic source in 6%. Most of the patients
with a cardioembolic source had some evidence of heart
disease.’s” In | study of 441 unselected patients, TTE or TEE
found a major source of embolism in 10% and a minor source
in 46%,'** and 8% of those evaluated had no cardiac history
but required anticoagulation for a documented source of
embolism confirmed by TEE.?58

The yield of cardiac evaluation increases if other poten-
tial sources of cerebral symptoms have been ruled out. A
study of 237 patients with cryptogenic stroke or TIA tound
potentially treatable sources of embolism by TEE in 61%
of patients. Patient age and topography of the ischemic
event did not correlate with the type of cardioembolic
source (ie, patent foramen ovale [PFO], left atrial clot, or
aortic arch atheroma).!s®

TIAs require urgent evaluation, but there is little evi-
dence that early echocardiographic evaluation has a higher
yield, Immediate echocardiography yields a low incidence
of findings: In 65 patients with cryptogenic stroke, TIA, or
lacunar stroke, TEE performed within 3 days of presenta-
tion yielded an atrial thrombus in | patient, and 5 had
spontaneous echo contrast.!60

The echocardiographic method used is important. TEE is
more sensitive than TTE for atheroma of the aortic arch
and abnormalities of the interatrial septum (eg, atrial septal
aneurysm, PFO, atrial septal defect), atrial thrombi, and
valvular disease. The use of contrast increases the detec-
tion of right-to-left shunts.'st In 231 consecutive patients
with cryptogenic stroke or TIA, both TTE and TEE were
performed; 127 had an embolic source, and 90 of these
were found only on TEE. Major embolic sources were
found in 46 patients (20%), and only TEE detected 38 of
these, Left atrial thrombus was the most common source.
TEE results were independent of the age of the patient.!¢!
Another group found major sources of embolism in 22% of
similar patients evaluated by TEE.'%? One study of TIA
patients alone noted that TEE changed treatment in 22% of
patients and led to anticoagulation in 12%.'%* Another
study of TEE in 491 patients >65 years of age found a
preponderance of aortic arch atheroma and atrial septal
aneurysms, in contrast to PFO and left atrial clot, leading
the authors to conclude that TEE in the elderly would not
comimonly change management because there are no clear
treatments for the detected abnormalities.'®*

Stroke subtype may play a role in the decision to
perform cardiac evaluation. A study of 175 patients with
stroke or TTA found that PFO was twice as common in
patients than control subjects and that PFO was found
more often with nonlacunar stroke than lacunar. The
nonlacunar stroke patients also had a greater degree of
shunting. No complicated aortic arch atheromas were
detected. Atrial septal aneurysm was more frequent, espe-
cially with nonlacunar stroke.!'®s Patient age and topogra-
phy of the ischemic event did not correlate with the type of
cardioembolic source (ie, PFO, left atrial clot, or aortic
arch atheroma).!s?
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It is common for significant cardiac and carotid lesions to
coexist. In a Finnish study, 20% of stroke or TIA patients who
were candidates for endarterectomy or anticoagulation had
severe carotid stenosis and/or a high-risk cardiac source of
embolic lesions detected by either CUS or TEE, 56% had
moderate carotid disease and/or a medium-risk cardioembolic
source, and 11% had both a moderate or severe carotid
stenosis and a potential cardioembolic source.'®® Another
study found that 19% had a cardioembolic source associated
with carotid disease appropriate for the symptoms.'s?

Holter monitoring is abnormal in a minority of unselected
patients with TIA. However, prolonged cardiac monitoring
(inpatient telemetry or Holter monitor) is useful in patients
with an unclear origin after initial evaluation.!¢7-'% Patients
with a history of palpitations or evidence of structural heart
disease by ECG or echocardiogram might reflect a higher-
yield population. In addition, longer monitoring may be
expected to yield greater results. In 1 consecutive series of 28
patients with no identified cause of stroke or TIA, including
testing with Holter monitoring for 24 hours, 14% had parox-
ysmal atrial fibrillation on a 4-day automatic cardiac event
recorder.!™

Routine Blood Tests

No systematic studies have been performed to assess the value of
blood tests in patients with TIA. It is reasonable to perform the
same routine blood tests in patients presenting with TIAs as in
patients presenting with ischemic stroke. These include a com-
plete blood count, chemistry panel, and basic coagulation studies
(prothrombin time, partial thromboplastin time) (Class Ila,
Level of Evidence B).> These tests are useful to exclude TIA
mimics (eg, hypoglycemia) and can help identify less common
causes of thrombotic events (eg, polycythemia vera). A fasting
lipid profile also is appropriate.

Specialized coagulation tests can be considered in younger
patients with TIAs (Table 4), particularly when no vascular
risk factors exist and no underlying cause is identified. A few
blood test abnormalities have been identified in TIA popula-
tions in isolated studies (eg, serum viscosity,'”! prothrombin
fragment 1.2'72), but they require further study to determine
whether they affect prognosis. Similarly, inflammatory pa-
rameters such as C-reactive protein have an unclear impact on
TIA prognosis because of conflicting studies,!?!74 and these
tests are not routinely recommended. Impaired glucose toler-
ance is common in older patients with TIA or minor stroke, !
and studies are in progress to determine whether pharmaco-
logical agents that address impaired glucose tolerance reduce
stroke risk in this population.

Summary
Neuroimaging studies, particularly diffusion-perfusion—
weighted MRI, have fundamentally altered our understanding
of the pathophysiology of TIA. In routine clinical practice,
MRI permits confirmation of focal ischemia rather than
another process as the cause of a patient’s deficit, improves
accuracy of diagnosis of the vascular localization and cause
of TIA, and assesses the extent of preexisting cerebrovascular
injury. Accordingly, MRI, including diffusion sequences,
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Table 4. Optional Coagulation Screening Tests (Consider in
Younger Patients With TlAs, Particularly When No Vascular
Risk Factors Exist and No Underlying Cause Is Identified)

Protein C, protein S, antithrombin Ill activities
Activated protein C resistance/factor V Leiden
Fibrinogen

D-Dimer

Anticardiolipin antibody

Lupus anticoagulant

Homocysteine

Prothrombin gene G20210A mutation

Factor VI

Von Willebrand factor

Plasminogen activator inhibitor-1

Endogenous tissue plasminogen activator activity

should now be considered a preferred diagnostic test in the
investigation of the patient with potential TIAs. Additional
diagnostic workup, including vessel imaging, cardiac evalu-
ation, and laboratory testing, should be completed according
to the AHA acute stroke guidelines.'”®

Class I Recommendations

1. Patients with TIA should preferably undergo neuroimag-
ing evaluation within 24 hours of symptom onset. MRI,
including DWI, is the preferred brain diagnostic imaging
modality. If MRI is not available, head CT should be
performed (Class I, Level of Evidence B).

2. Noninvasive imaging of the cervicocephalic vessels should
be performed routinely as part of the evaluation of patients
with suspected TIAs (Class I, Level of Evidence A).

3. Noninvasive testing of the intracranial vasculature reliably
excludes the presence of intracranial stenosis (Class I,
Level of Evidence A) and is reasonable to obtain when
knowledge of intracranial steno-occlusive disease will
alter management. Reliable diagnosis of the presence and
degree of intracranial stenosis requires the performance of
catheter angiography to confirm abnormalities detected
with noninvasive testing.

4, Patients with suspected TIA should be evaluated as soon
as possible after an event (Class I, Level of Evidence B).

Class II Recommendations

1. Initial assessment of the extracranial vasculature may
involve any of the following: CUS/TCD, MRA, or
CTA, depending on local availability and expertise, and
characteristics of the patient (Class IIa, Level of
Evidence B).

2. If only noninvasive testing is performed before endarter-
ectomy, it is reasonable to pursue 2 concordant noninva-
sive findings; otherwise, catheter angiography should be
considered (Class 1la, Level of Evidence B).

3. The role of plaque characteristics and detection of MESs is
not yet defined (Class IIb, Level of Evidence B).

4. ECG should occur as soon as possible after TIA (Class
1, Level of Evidence B). Prolonged cardiac monitoring
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(inpatient telemetry or Holter monitor) is useful in patients
with an unclear origin after initial brain imaging and electro-
cardiography (Class Ila, Level of Evidence B).

Echocardiography (at least TTE) is reasonable in the
evaluation of patients with suspected TIAs, especially
in patients in whom no cause has been identified by

and fasting lipid panel) are reasonable in the evaluation of
patients with suspected TIAs (Class Ila, Level of Evi-
dence B).

. 1t is reasonable to hospitalize patients with TIA if they

present within 72 hours of the event and any of the
following criteria are present:

other elements of the workup (Class 1Ia, Level of a. ABCD? score of =3 (Class 1la, Level of Evidence C).
Evidence B). TEE is useful in identifying PFO, aortic b. ABCD? score of 0 to 2 and uncertainty that diagnos-
arch atherosclerosis, and valvular disease and is reason- tic workup can be completed within 2 days as an
able when identification of these conditions will alter outpatient (Class 1la, Level of Evidence C).
management (Class Ila, Level of Evidence B). ABCD? score of () to 2 and other evidence that indicales

6. Routine blood tests (complete blood count, chemistry the patient’s event was caunsed by focal ischemia (Class
panel, prothrombin time and partial thromboplastin time, IIa, Level of Evidence C).

[¢]
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