What’s the VERDICT?

Genetic testing and the future of
cerebral palsy malpractice cases

Would genetic testing have prevented this lawsuit?

S. Sanfilippo, MD, MBA, and Steven R. Smith, MS, JD

CASE Mixed CP diagnosed at age 6 months
After learning that the statute of limitations
was to run out in the near future, the parents
of a 17-year-old with cerebral palsy (CP) initi-
ated a lawsuit. At the time of her pregnancy, the
mother (G2P2002) was age 39 and first sought
prenatal care at 14 weeks.

Her past medical history was largely non-
contributory to her current pregnancy, except
or that she had hypothyroidism that was being
eated with levothyroxine. She also had a his-
tory of asthma, but had had no acute episodes
W\ || for years. During the course of the pregnancy
there was evidence of polyhydramnios; her initial
roid studies were abnormal (thyroid-stimulat-
ing hormone levels, 7.1 mIU/L), in part due to
lack of adherence with prescribed medications.
She was noted to have elevated blood pressure
(BP) 150/100 mm Hg but no proteinuria, with BP
monitoring during her last trimester.
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The patient went into labor at 40 3/7 weeks,
after spontaneous rupture of membranes. In
labor and delivery she was placed on a monitor,
and irregular contractions were noted. The initial
vaginal examination was noted as 1-cm cervi-
cal dilation, 90% effaced, and station zero. The
obstetrician evaluated the patient and ordered
Pitocin augmentation. The next vaginal exam
several hours later noted 3-cm dilation and
100% effacement. The Pitocin was continued.
Several early decelerations, moderate variability,
and better contraction pattern was noted. Eight
hours into the Pitocin, there were repetitive late
decelerations; the obstetrician was not notified.
The nursing staff proceeded with vaginal exami-
nation, and the patient was fully dilated at station
+1. Again, the doctor was not informed of the
patient’s status. At 10 hours post-Pitocin initia-
tion, the patient felt the urge to push. The obste-
trician was notified, and he promptly arrived to
the unit and patient’s bedside. His decision was
to use forceps for the delivery, feeling this would
be the most expedient way to proceed, although
cesarean delivery (CD) was a definite consider-
ation. Forceps were applied, and as the nurs-
ing staff noted,” the doctor really had to pull to
deliver the head.” A male baby, 8 Ib 8 oz, was
delivered. A second-degree tear was noted and
easily repaired following delivery of the placenta.
Apgar scores were 5 and 7 at 1 and 5 minutes
after birth, respectively.

The patient’s postpartum course was
uneventful. The patient and baby were dis-
charged on the third day postpartum.

As the child was evaluated by the pedia-
trician, the mother noted at 6 months that the
child’s head lagged behind when he was picked
up. He appeared stiff at times and floppy at
other times according to the parents. As the
child progressed he had problems with hand-to-
mouth coordination, and when he would crawl
he seemed to “scoot his butt,” as they stated.

The child was tested and a diagnosis of
mixed cerebral palsy was made, implying a
combination of spastic CP and dyskinetic CP.
He is wheelchair bound. The parents filed a law-
suit against the obstetrician and the hospital,
focused on hypoxic-ischemic encephalopathy
(HIE) due to labor and delivery management
being below the standard of care. They claimed
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that the obstetrician should have been informed
by the hospital staff during the course of labor,
and the obstetrician should have been more
proactive in monitoring the deteriorating circum-
stances. This included performing a CD based
on “the Category Il fetal heart tracing.”

At trial, the plaintiff expert argued that fail-
ure of nursing staff to properly communicate
with the obstetrician led to mismanagement.
Furthermore, the obstetrician used poor judge-
ment (ie, below the standard of care) in not per-
forming a CD. The defense expert argued that,
overall, the fetal heart tracing was Category
Il, and the events occurred in utero, in part
reflected by the mother having polyhydramnios
and hypothyroidism that was not well controlled
due to lack of adherence with prescribed medi-
cations. The child in his wheelchair was brought
into the courtroom. The trial went on for more
than 1 week, and the jury deliberated for several
hours. (Note: This case is a composite of several
different events and claims.)

WHAT’S THE VERDICT?

The jury returns a verdict for the defense.
Should anything have been done differ-

ently in this trial?

Medical considerations
Cerebral palsy is a neurodevelopmental dis-
order affecting 1 in 500 children.! Other prev-
alence data (from a European study) indicate
an incidence of 1.3-1.9 cases per 1,000 live-
births.! The controversy continues with
respect to the disorder’s etiology, especially
when the infant’s magnetic resonance imag-
ing (MRI) does not identify specific pathol-
ogy. The finger is then pointed at HIE and
thus the fault of the obstetrician and labor
and delivery staff. In reality, HIE accounts for
less than 10% of all cases of CP.2 Overall, CP
is a condition focused on progressive motor
impairments, many times associated with
specific MRI findings.* In addition, “MRI-
negative” CP is a more vague diagnosis as
discussed among neurologists.

The International Consensus Definition
of CP is “a group of permanent disorders of
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ILLUSTRATION: © SCIENCE SOURCE

FIGURE 1 Types of cerebral palsy

Type i Description i Damaged part
of the brain
Spastic Increased muscle tone; difficulty walking; may have hemiplegia/ Motor cortex
hemiparesis or quadriplegia/quadriparesis
Dyskinetic Problems controlling hands, arms, legs; athetoid, choreoathetoid, : Ganglia
and dystonic movements
Ataxic Problems with balance and coordination Cerebellum
Mixed Spastic and dyskinetic cerebral palsy Combination
Spastic
! . .
| Dyskinetic

Ataxic

the development of movement and posture,
causing activity limitations, that are attrib-
uted to nonprogressive disturbances that
occurred in the developing fetal or infant
brain”* The International Cerebral Palsy
Genomics Consortium have provided a con-
sensus statement that defines CP based upon
clinical type as opposed to etiology.® Many
times, however, ascribing an HIE cause to CP
is “barking up the wrong tree,” in that we now
know there are clear cut genetic causes of CP,
and etiology attributed to perinatal causes,
in reality, are genetic in up to 80% of cases.?
Types of CP are addressed in FIGURE 1.
Overall, the pathophysiology of the disorder
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remains unknown. Some affected children
have intellectual disabilities, as well as visual,
hearing, and/or speech impairment.

A number of risk factors have been
associated with CP (TABLE 1, page 42)%¢
which contribute to cell death in the brain
or altered maturation of neurons and glia,
resulting in abnormal white matter tracts
and smaller central nervous system (CNS)
volume or cerebellar hypoxia.® One very
important aspect of assessment for CP is spe-
cific gene mutations, which may vary in part
dependent upon the presence or absence of
environmental factors (insults).! Mutations
can lead to profound adverse effects with
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taBLE 1 Risk factors for cerebral palsy®*®

i Risk factors

Maternal Epilepsy, thyroid abnormalities, other medical diseases (diabetes) advanced
i maternal age, smoking, preterm delivery
Prenatal Placental abnormalities, intra-uterine fetal growth problems, abnormal amniotic fluid
i levels, preeclampsia, TORCH infections, chorioamnionitis, multiple gestations
Perinatal prolonged or traumatic delivery, breech, meconium, neonatal seizures, hypoglycemia
Postnatal Stroke, head trauma, meningitis
Paternal Advanced age

resultant CNS ischemia and neuromotor dis-
ability. In fact, genetics play a major role in
determining the etiology of CP.! Of interest,
animal models who are subject to HIE induc-
tion have CNS effects resulting in permanent
motor impairment.”

DNA sequencing

The DNA story continues to unfold with the
concept that DNA variants alter suscepti-
bility to environmental influences. These
insults are, for example, thrombosis or hem-
orrhage, all of which affect motor function.'
Duplications or deletions of portions of a
chromosome, related to copy number vari-
ants (CNVs) as well as advances in human-
genome sequencing, can identify a single
gene mutation leading to CP.! Microdele-
tions, microduplications, and single nucleo-
tide variants (SNVs) are to be included in
genetic-related problems causing CP.?

A number of candidate genes have been
considered and include “de novo heterozy-
gous mutations in known Online Mendelian
Inheritance (OMIM).” TIBAIA and SCNS8A
genes are highly associated with CP.2 Genetic
assessment, as it evolves and more recently
with the advent of exome sequencing,
appears to provide a new and unprecedented
level of understanding of CP. Specifically,
exome sequencing provides a diagnostic
tool with which to identify the prevalence
of pathogenic and pathogenic variants (the
latter encompassing genomic variants) with
CP?® A retrospective study assessed a cohort
of patients with CP and noted that 32.7% of
the pediatric-aged patients who underwent
exome sequencing had pathogenic and
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pathogenic variants in the sequencing.® Thus,
we have a tool to identify underlying genetic
pathogenesis with CP. This theoretically can
change the outcome of lawsuits initiated for
CP that ascribe an HIE etiology. Clinicians
need to stay tuned as the genetic repertoire
continues to unfold.

Legal considerations

Although CP is not a common event, it has
been a major factor in the total malpractice
payments for ObGyns, neonatologists, and
related medical disciplines. That is because
the per-event liability can be staggering.
Some law firms provide a “checklist” for
plaintiffs early on in assessing a potential
case (FIGURE 2).1°

The financial risks and incentives

To understand what the current settlements
and verdicts are in birth-related CP cases, a
search of Lexis files revealed the reported out-
comes of cases in 2019 and 2020 (FIGURE 3,
page 44). Taking into account that the pan-
demic limited legal activity, 23 unduplicated
cases were described with a reported settle-
ment or verdict. Four cases resulted in ver-
dicts for the injured patients, with the mean
of these awards substantially higher than the
settlements ($88.3 million vs $11.1 million,
respectively).

These numbers are a glimpse at some of
the very high settlements and verdicts that
are common in CP cases. Notably, these are
not a random sample of CP cases, but only
those with the amount of the verdict or set-
tlement reported. Potentially tried cases that
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may have been simply abandoned or dis-
missed are not reported. Furthermore, most
settlements include confidentiality clauses,
which may preclude the release of the finan-
cial value of the settlement. Cases in which
the defense won (for example, a jury verdict
in favor of the physician) are not included.

The high monetary awards in some CP
cases are indirectly backed by Google search
results for “cerebral palsy and liability” or
“cerebral palsy and malpractice.” A very large
number of results for law firms seeking cli-
ents with CP injuries is produced. Some of
the websites note that only 10% (or 20% on
some sites) of CP cases are caused by medi-
cal negligence, offering a “free legal case
review” and a phone number for callers to
“askalegal question.” In the fine print one site
notes that, “if you request any information
you may receive a phone call or email from
a partner law firm.”"* US physicians may be
interested to note that a recent study of CP-
based malpractice cases in China found that,
although nearly 90% of the claims resulted in
compensation, the mean damage award was
$73,500." This was compared with a mean
actual loss to the family of $128,200.

The interest by law firms in CP cases
may be generated in part by the opportu-
nity to assist a settlement or judgement that
may be in the tens of millions of dollars. It is
financially sensible to take a substantial risk
on a contingency fee in a CP case compared
with many other malpractice areas or claims
where the likely damages are much lower.
In addition, the vast majority of the dam-
ages in CP cases are for economic damages
(cost of care and treatment and lost earning
capacity), not noneconomic damages (pain
and suffering). Therefore, the cap on non-
economic damages available in many states
would not reduce the damages by a signifi-
cant percentage.

CP cases are a significant part of the mal-
practice costs for ObGyns. Nearly one-third
of obstetric claims are for neurologic injuries,
including CP."*" These cases are often very
complex and difficult, meaning that, in addi-
tion to the payments to the injured, there are
considerable litigation costs associated with

mdedge.com/obgyn

FIGURE 2 Example law firm checklist for plaintiffs'®

GUIDE TO BIRTH INJURY for potential birth injury claim

Labor and delivery
Was labor induced?

If yes, was Pitocin or Cytotec used?
Emergency cesarean delivery?
Emergency vaginal delivery?

If yes, was a vacuum or forceps used?

Birth

Bruising on baby’s head, caput, or cephalohematoma?
Acidocis? or umbilical gas?

NICU admission?

Low Apgar scores?

Paralysis?

Diagnosis
Cerebral palsy?
Hypoxic ischemic encephalopathy?

Injury not caused by genetics?

Yes No

2pH less than 7.1.

Abbreviation: NICU, neonatal intensive care unit.

defending the cases. Perhaps as much as 60%
of malpractice costs in obstetrics are in some
way related to CP claims.'>'¢

Negligence
Malpractice cases require not only damages
(which clearly there are with CP) but also
negligence and causation. (A more complete
discussion of the elements of professional
liability are included in a recent “What'’s
the Verdict?” column within OBG MANAGE-
MENT.)'” CP cases are somewhat unusual in
that, frequently, both negligence and causa-
tion are bitterly disputed. In a CP case, even
where negligence is obvious (and it usually
is not), causation may not be obvious and is
likely to become a key to the defense of a very
big case.

Several areas of negligence are com-
mon in CP related to delivery, including fail-
ure to monitor properly or ignoring, or not

Vol. 33 No. 5 | May 2021
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FIGURE 3 Lawsuits involving CP resulting in verdicts and settlements,

2019-20202°

at delivery, resulting in
physical damage to the
baby’s head, neck, or

300

shoulders or internal hem-

250

orrhage. In addition, fail-
ure to deal with neonatal

infection may be the basis
for negligence.*

200

150

Causation
The question of whether

100

or not the negligence (no
matter how bad it was)

caused the CP still needs
to be addressed. Because

50

Verdicts and settlements, in millions

—

a number of factors may
cause CP, it has often been

Lowest

Median Mean

Settlement awards (n=20)

Verdict awards (n=4)

difficult to determine
for any individual what
the cause, or contribut-

Highest

2Awards and verdicts rounded to the nearest $100,000.

5The highest verdict award was reduced from $229.6 M (@amount used in figure) by the judge to $205.4 M because of noneconomic

damage caps.

°One case had both a settlement and a verdict, as the parties settled right before decision announcement. The settlement amount

(of $50 M vs $100.7 M) is used in the calculations.
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responding to, fetal heart rate (FHR) moni-
toring.'®* For FHR monitoring, the claim is
that problems can lead to asphyxia, resulting
in HIE. Electronic fetal monitoring (EFM)
has been an especially contentious matter.
On one hand, the evidence of its efficacy is
doubtful, but it has remained a standard
practice, and it is often a centerpiece of deliv-
ery.? Attorney Thomas Sartwelle has been
prolific in suggesting that it not only has cre-
ated legal problems for physicians but also
results in unnecessary cesarean deliveries
(CDs), which carry attendant risks for mother
and infant.?! (It should be noted that other
attorneys have expressed quite different
views.??) He has argued that experts relying
on EFM should be excluded from testify-
ing because the technology is not based on
sufficient science to meet the standard cri-
teria used to determine the admissibility of
expert witness (the Daubert standard).? This
argument is a difficult one so long as EFM
is standard practice. Other claims of negli-
gence include improper use of instruments

May 2021 | Vol. 33 No. 5

ing causes, were. This fact
would ordinarily work to
the advantage of defen-
dant-physicians and hos-
pitals because the plaintiff
in a malpractice case must
prove by a preponderance of the evidence
that the defendant’s negligence caused the
CP. “Caused” is a term of art in the law; at
the most basic level it means that the harm
would not have occurred (or would have
been less severe) but for the negligence.

In most CP cases the real cause is
unknowable. It is, therefore, important to
understand the difference between the cer-
tainty required in negligence cases and the
certainty required in scientific studies (eg,
95% confidence). Negligence and causation
in civil cases (including malpractice) must
only be demonstrated by a preponderance of
the evidence, which means “more likely than
not.” For recovery in malpractice cases, states
may require only that negligence be a “sub-
stantial factor”

The theory that this lack of knowledge
means that the plaintiff cannot prove causa-
tion, however, does not always hold.?* The fol-
lowing is what a jury might see: a child who
will have a lifetime of medical, social, and
financial burdens. Clear negligent practice by
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the physician coupled with severe injury can
create considerable sympathy for the family.
Then there are experts on both sides claiming
thatitis reasonably certain, in their opinions,
that the injury was/was not caused by the
negligence of the physician and health care
team. The plaintiff’s witnesses will start elim-
inating other causes of CP in a form of differ-
ential diagnosis, stating that the remaining
possibilities of causation clearly point to
malpractice as the cause of CP. At some
point, the elimination of alternative explana-
tions for CP makes malpractice more likely
than not to be a substantial factor in causing
CP. On the other hand, the defense witnesses
will stress that CP occurs most often without
any negligence, and that, in this case, there
are remaining, perhaps unknown, possible
causes that are more likely than malpractice.

In this trial mix, it is not unthinkable that
ajury or judge might find the plaintiff’s opin-
ions more appealing. As a practical matter,
and contrary to the technical rules, the bur-
den of proof can seem to shift. The defendant
clinician may, in effect, have to prove that the
CP was caused by something other than the
clinician’s negligence.

The role of insurance in award
amounts

One reason that malpractice insurance com-
panies settle CP cases for millions of dollars
is that they face the possibility of judgements
in the tens of millions. We saw even more
than $100 million, in the 2019-2020 CP cases
reported above. Another risk for malpractice
insurance companies is that, if they do not
settle, they may have liability beyond the pol-
icy limits. (Policy limits are the maximum an
insurance policy is obligated to pay for any
occurrence, or the total for all claims for the
time covered by the premium.) For example,
assume a malpractice policy has a $5 million
policy limit covering Dr. Defendant, who has
been sued for CP resulting from malprac-
tice. There was apparently negligence during
delivery in monitoring the fetus, but on the
issue of causation the best estimate is that
there is a 75% probability a jury would find no
causal link between the negligence and the
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CP. If there is liability, damages would likely
range from $5 to $25 million. Assume that the
plaintiff has signaled it would settle for the
policy limits ($5 million). Based purely on
the odds and the policy limits, the insurance
company should go to trial as opposed to set-
tling for $5 million. That is because the physi-
cian personally (as opposed to the insurance
company) is responsible for that part of a ver-
dict that exceeds $5 million.

To prevent just such abuse (or bad faith),
in most states, if the insurance company
declines to settle the case for $5 million, it
may become liable for the excess verdict
above the policy limits. One reason that the
cases that result in a verdict on damages—
the 4 cases reported above for 2019-2020—
are interesting is that they help establish the
risk of failing to settle a CP case.

Genetic understanding of causation
Given the importance of defendant-clini-
cians to be able to find a cause other than
negligence to explain CP, the recent research
of Moreno-De-Luca and colleagues may
be especially meaningful.® Using exome
sequencing, the researchers found that 32.7%
of pediatric-aged CP patients had pathogenic
variance in the sequencing. In theory, this
might mean that for about one-third of the
CP plaintiffs, there may be genomic (rather
than malpractice) explanations for CP, which
might ultimately result in fewer cases of CP.
As significant as these findings are, cau-
tion is warranted. As the authors note, “this
was an observational study and a causal
relationship between detected gene vari-
ants and phenotypes in participants was not
definitively established.”” Until the causal
relationship is established, it is not clear how
much influence such a study would have in
CP malpractice cases. Another caveat is that,
at most, the genetic variants accounted for
less than a third of CP cases studied, leav-
ing many cases in which the cause remains
unknown. In those cases in which a genomic
association was not found, the case may be
stronger for the “malpractice was the cause”
claim. The follow-up research will likely shed
light on some of these issues. Of course, if the
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genetic research demonstrates that in some
proportion of cases there are genetic factors
that contribute to the probability of CP, then
the search will be for other triggering ele-
ments, which could possibly include poor
care (that might well be a substantial factor
for malpractice). Therefore, the preliminary
genetic research likely represents only a part
of the CP puzzle in malpractice cases.

Why the opening case outcome
was for the defense

Juries, of course, do not write opinions, so
the basis for the jury’s decision in the exam-
ple case is somewhat speculative. It seems
most likely that causation had not been
established. That is, the plaintiff-patient did
not demonstrate that any malpractice was
the likely, or substantial contributing, cause
of the CP. The case illustrates several impor-
tant issues.

Statute of limitations. This issue is common
in CP cases because the condition may not be
diagnosed for some time after birth. The stat-
ute of limitations can vary by state for medical
malpractice cases “from 2 years to 22 years.”*
Many states begin with a 2-year statute but
extend it if the injury or harm is not discov-
ered. The extension is sometimes referred to
as a statute of repose because, after that time,
there is no extension even if the harm is dis-
covered only later. In some states the statute
does not run until the plaintiff is at or near the
time of majority (usually age 18).%
Establishing negligence. The information
provided about the presented case is mixed
on the question of negligence, both regard-
ing the hospital (through its nursing staff)
for not properly contacting the obstetrician
over the 10 hours, or the physician for inade-
quate monitoring. In addition, the reference
to “really had to pull to deliver the head”
may be the basis for claiming excessive, and
potentially harmful use of force, which may
have caused injury. In addition, the question
remains whether the combination of these
factors, including the Category III fetal heart
tracing, made a cesarean delivery the appro-
priate standard of care.
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Addressing causation. Assuming negli-
gence, there is still a question of causation. It
is far from clear that what the clinician did, or
did not do, in terms of monitoring caused the
CP injury. There is, however, no alternative
causation that appeared in the case record,
and this may be because of dueling expert
witnesses.

The plaintiff sued both the obstetrician
and the hospital, which is common among
CP cases. While the legal interest of the two
parties are aligned in some areas (causation),
they may be in conflict in others (the failure
of the hospital staff to keep the obstetrician
informed). These potential conflicts are not
for the clinicians to try to work out on their
own. There is the potential for their actions
to be misunderstood. When such a case is
filed or threatened, the obstetrician should
immediately discuss these matters with their
attorney. In malpractice cases, malpractice
insurance companies often select the attor-
neys who are experienced in such conflicts.
If clinicians are not entirely comfortable that
the appointed attorney is representing their
interest and preserving a relationship with
the hospital or other institution, however,
they may engage their own legal counsel to
protect their interests.

Practical considerations for
avoiding malpractice claims
Good practices for avoiding malpractice
claims apply with special force as it relates
to CP.28%

Uphold practice standards and good
patient records. The causation element of
these legal cases will remain problematic in
the foreseeable future. But causation does
not matter if negligent practice is not demon-
strated. Therefore, maintaining best practices
and continuous efforts at quality assurance
and following all relevant professional prac-
tice guidelines is a good start. More than
good intentions, it is essential that policies
are implemented and reviewed. Among the
areas of ongoing concern is the failure to
monitor patients sufficiently. The long period
of labor—where perhaps no physician is
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present for many hours—can introduce
problems, as laypersons may have the
impression that medical personnel were not
on top of the situation.

Maintaining excellent records is also key
for clinicians. The more complete the record,
the fewer opportunities there are for faulty
memories of parties and caregivers to fill in
the gaps (especially when causation is so dif-
ficult to establish). Under absolutely no cir-
cumstances should records be changed or
modified to eliminate damaging or an oth-
erwise unfortunate notation. Few things are
as harmful to credibility as discovered record
tampering.

Inform patients of what is to come.
Expectations are an important part of patient
satisfaction. While not unduly frightening
pregnant patients or eliminating reassur-
ance, the informed consent process and
patient counseling should be opportunities
to avoid unreasonable expectations.

Stay alert to early genetic counseling,
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which is becoming increasingly available and
important. Maintaining currency with what
early testing can be done will become a criti-
cal part of ObGyn practice. For CP cases, in
the near future, genetic testing may become
part of determining causation. In the longer
term, it will be part of counseling women and
couples in deciding whether to have children,
or potentially to end a pregnancy.

Expect the unexpected, and plan for it.
Sometimes things just go wrong—there is a
bad outcome, mistakes are made, patients
are upset. It is important that any practice or
institution have a clear plan for when such
things happen. Some organizations have used
apologies when appropriate,*® others have
more complex plans for dealing with bad out-
comes.” Implement developed plans when
they are needed. Individual practitioners also
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Calculating damages in a medical malpractice lawsuit

During a trial, all parties generally present evidence on negligence, causation, and damages. They do so
without knowing whether a jury will find negligence and causation. The question of what the damages should
be in cerebral palsy (CP) cases is also quite complex and expensive, but neither the defense nor the plain-
tiff can afford to ignore it. Past economic damages are relatively easy to calculate. Damages, for instance,
includes medical care (pharmaceuticals and supplies, tests and procedures) and personal care (physical,
occupational, and psychological therapy; long-term care; special educational costs; assistive equipment; and
home modifications) that would have been avoided if it were not for CP. Future and personal care costs are
more speculative, and must be estimated with the help of experts. In addition to future costs for the medi-
cal and personal care suggested above, depending on the state, the cost of lost future earnings (or earning
capacity) may be additional economic damages. The cost of such intensive care, over a lifetime, accounts for
many of the large verdicts and settlements.

Noneconomic damages are also available for such things as pain and suffering and diminished quality of
life, both past and future. A number of states cap these noneconomic damages.

The wide range of damages correctly suggests that experts from several disciplines must be engaged to
cover the damages landscape. This fact accounts for some of the costs of litigating these cases, and also for
why damage calculations can be so complex.
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