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Abstract

Suspicion of fault is toxic to a trusting relationship between physicians and patients. It is even more toxic to the interest of justice. A  medical liability litigation industry 
rises from this suspicion of fault and prospers at the expense of physicians, patients and justice. Lawyers are part of the medical liability litigation industry; so, too, are 
expert witnesses, who are also physicians. Byrom vs. Johns Hopkins Bayview Medical Center is illustrative of the impact of suspicion of fault. Inductive reasoning is the 
conventional way lawsuits are argued. It is the critical success factor used by lawyers and expert witnesses on both sides to showcase their most favorable evidence. 
However, deductive reasoning is also an acceptable form of legal reasoning. It is completely consistent with the ethical requirement of doctors acting in the capacity 
of medical experts to remain objective. It analyzes all evidence, favorable or not. Although organized medicine has authority over doctors who are expert witnesses, 
until now, it does nothing to hold expert witnesses accountable to ethical obligations. The consequences are verdicts like that of Byrom vs Johns Hopkins. Healthcare 
management science offers a solution to this dilemma. A methodology of deductive reasoning, which is used as a best practice for medical experts, is a means to hold 
experts accountable to the highest principles of jurisprudence and professional ethics and separates experts from the interests of the medical liability litigation industry.

Suspicion of fault and the medical liablity litigation 
industry 

Medical interventions are not without adverse outcomes. 
Some may be random; however, some are medical errors. 
Whether motivated by actual negligence or the suspicion of it, 
there are 46,000 malpractice suits fi led every year [1]. Twice 
as many claims are opened but not fi led. As a result, a medical 
liability litigation industry evolves in the United States. There 
are 600 plaintiff fi rms [2], 700 defense fi rms [3], 60 medical 
professional liability companiesm [4], 50 expert witness 
referral services [5], thousands of medical expert witnesses, 
80 special interest groups [6], the American Rule [7], and 
over 100 tort reforms [8], state and federal. Commerce from 
the suspicion of fault is at the expense of the patient/doctor 
relationship. It increases the costs of defensive medicine and 
liability insurance [9]. It, also, is costly to the interest of justice. 

Fundamental to justice is the burden of proof [10]. The 
burden of proof does not prove cause and effect; rather, it is 
the means to provide suffi cient confi dence as to warrant a 
probability relating cause and effect. In a malpractice case, 
it is a preponderance of evidence, which corresponds to more 
likely than not and has a threshold for probability of 50% plus an 
ill-defi ned quantum. For some lawyers, the burden of proof is 

only 50.01% probability. However, it could be 95% probability 
depending on how the threshold for quantum is set.  When 
quantum is a low bar, exploiting the suspicion of fault is more 
likely.

Byrom Vs Bayview medical center – A case presentation

Byrom vs. Johns Hopkins Bayview Medical Center [11], 
a malpractice case decided on July 1, 2019, illustrates this 
phenomenon. In October 2014, 16-year-old Erica Byrom starts 
prenatal care when 23 weeks pregnant. Two weeks later, when 
25 weeks, she is admitted to Bayview Hospital for severe 
pre-eclampsia. Aside from her life being endangered, there 
are concerns about a poor fetal prognosis. Labor is induced. 
There is a vaginal delivery of a 670-gram female infant. In the 
following days, the mother recovers from pre-eclampsia and 
the very low birth-weight premature infant survives. Later, 
it is diagnosed with brain damage, microcephaly and cerebral 
palsy. 

 Inductive reasoning 

 The suspicion of fault inevitably leads to a legal action. To 
proceed, attorneys need medical experts to review the claim 
and prepare a report or affi davit of merit, which serves as the 
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bases of pleadings. Inductive reasoning is how experts proof 
their hypothesis of a case. It is equivalent to pulling a coin out 
of a bag and generalizing that all coins in the bag are the same. 
In a malpractice lawsuit, the bag is the general principle that, 
except for the background risk, the standard of care always 
results in a favorable outcome. 

(Figure 1) The coin the plaintiff pulls is an observation 
that the fetus is normal before admission to Bayview Hospital. 
Plaintiff attorneys [12] retain several expert witnesses . From 
medical records, they conclude that, before admission to 
Bayview Hospital, all evidence points to a normal fetus. 
Defendant doctors misinterpret sonograms obtained at 
Bayview Hospital as consistent with a poor prognosis for the 
fetus, disregarding that, 2 weeks earlier, a sonogram is normal. 
These experts do not dispute the fi ndings of sonograms at 
Bayview, but explain them as common in pre-eclampsia. The 
pre-eclampsia is only a problem for few days, not nearly long 
enough to cause the brain damage occurring before admission 
as alleged by the defense. Those sonographic fi ndings are, in 
fact, fetal indications for cesarean section. Doctors misinform 
Erica Byrom when she agrees to discontinue electronic 
fetal monitoring. The tipping point is fetal distress during 
induction, which is undiagnosed. Because the standard of care 
for preeclampsia at 25 weeks is induction of labor and cesarean 
section for maternal and fetal indications, more likely than not, 
these doctors depart from the standard of care and, if not for 
them, this child would be normal today. 

 (Figure 2) The coin the defense pulls is an observation that 
the fetus is not normal before admission. Defense attorneys 
[13] retain several expert witnesses. From medical records, 
they conclude that, before admission to Bayview Hospital, all 
evidence points to an abnormal fetus. No prenatal care for 23 
weeks, low amniotic fl uid indices, placental insuffi ciency, fetal 
growth restriction, absent end-diastolic umbilical artery blood 
fl ow and chlamydia, are all caused by circumstances occurring 
before October 19, 2014, when admitted to Bayview Hospital. 
Assertions that the fetus is normal until 25 weeks, never 

address these circumstances. Erica Byrom understands there is 
between 65% and 100% probability that brain damage already 
exists and decisions are completely informed. Therefore, more 
likely than not , there is no departure from the standard of care. If 
not for these circumstances, this child would be normal today. 

 Neither argument stands out in stark contrast. Because 
a  threshold for the burden of proof is no greater than more 
likely than not and because inductive reasoning does not test 
confi dence in either hypothesis, the chance of accepting the 
wrong hypothesis is high. On July 1, 2019, the jury returns a 
verdict in favor of the plaintiff [14] — $229-million, the largest 
ever recorded in the United States. 

Lessons learned from B yrom Vs Bayview medical cen-
ter

Two question remain. First, what does inductive reasoning 
miss? L ogic requires that, if sonographic fi ndings relate to 
brain damage before admission to Bayview Hospital, there 
must be some cause before admission. That cause, however, 
is missing. 

Looking closer, eleven words appear in medical records and 
even in the pleadings [15] “Ms. Byron had recently arrived in 
the United States from Liberia.” These words are the missing 
link, and, except for oblique references to circumstances 
occurring before admission to the hospital, jurors remain in 
the dark about these 11 words when they render their verdict. 
Without reconciling these 11 words, Byrom vs Bayview Hospital 
may be a miscarriage of justice and the $229-million verdict is 
the economic consequence of the suspicion of fault. 

Second, if inductive reasoning does not silence these words, 
what does? Undoubtedly, Erica Byron knows about these words. 
She is the source. Two perinatologists and a neonatologist at 
Bayview Hospital know about these words. They hear them 
from Erica Byrom. Medical experts know about these words. 
T hey see them in the medical record. Both plaintiff and defense 
lawyers know about these words. They hire the experts. 

 
Step 1: Observations –-  normal fetus before admission to Bayview Hospital 
Step 2: General Principle  -.other than the background risk, the standard of care always prevents adverse outcomes. 

(A) Standard of care  = fetal and/or maternal  indications for cesarean section.                                                             
 (B) Treatment in question  = only maternal indications for cesarean section 

Step 3: Proof of Hypothesis- Because the fetus is normal before admission, more likely than not, excluding  fetal indications for cesarean 
section caused the adverse outcome.  The treatment in question departs from the standard of care.  Risk of treatment  > the background risk. 
Step 4: Final Report:  Certifies that the burden of proof is satisfied but confidence is not tested. 

Figure 1: Inductive reasoning - Plaintiff Argument.

Step 1: Observations  -  abnormal fetus before admission to Bayview Hospital.                                                                                                        
Step 2: General Principle  - other than the background risk, the standard of care always prevents adverse outcomes. 

(A) Standard of care =  fetal and/or maternal indications for cesarean section.                                                                                           
(B) Treatment in question = only maternal indications for cesarean section.                                                                                              

Step 3: Proof of Hypothesis- Because the fetus is abnormal before admission, more likely than not, excluding fetal indications for cesarean  
section did not cause  the adverse outcome. The treatment in question comports with the standard of care.  Risk of treatment  = background risk. 
Step 4: Final Report:  Certifies that the burden of proof is satisfied but confidence is not tested.   

Figure 2: Inductive reasoning - Defense Argument. 
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Oddly, Erica Byrom is never called to testify. The defendants 
are never questioned about these words during trial. Except for 
a report by Dr. Corrine Leach, no expert ever refers to these 
words. Oddly still, plaintiff attorneys include these words in 
pleadings. The words contradict the merits of the claim and 
the judge hears the pleadings. The judge has the discretion to 
enforce Rule 11 of Federal Rules for Civil Procedures [16], which 
deals with claims that have no merit, but does nothing. It is as 
if these words do not exist. 

After trial, in a press conference, a spokesperson for Johns 
Hopkins reveals that discussion of some details is limited by 
federal law [17]. Because Erica Byrom’s immigration status is, 
arguably, prejudicial, Rule 403 of Federal Rules of Evidence 
is the likely candidate [18]. Evoking rule 403 in a pretrial 
proceeding would suppress discussion of details that are unfair 
and prejudicial. A legal maneuver silences these words.

This bates a third question. Can anything defeat this 
maneuver? The answer is yes. However, the problem with a 
motion sustained by a judge is the judge has fi nal authority. 
A mistrial is denied; a new trial is denied and all parties are 
bound to the judge’s ruling. 

Deductive reasoning

Whi le this maneuver can be defeated, a better strategy is 

to preempt it. Deductive reasoning preempts this maneuver. 
Deductive reasoning is a carefully designed method of 
management science. It is analogous to submitting all the 
contents of the bag to a methodical quantitative analysis, 
dismissing nothing. By following the rules, two different 
conclusions are still possible, but the rules are transparent and 
any distortion is exposed. It also provides the means to warrant 
a probability relating cause and effect, but, by maximizing the 
threshold for quantum in preponderance of evidence, there is 
greater confi dence and a wrong conclusion is less likely ( F i gure 
3). 

In step one, the treatment in question and the standard 
of care are divided into 10 phases corresponding to d u ties 
that arise between a patient’s fi rst and last encounters with 
Bayview Hospital. Each phase of the treatment in question is 
compared to its counterpart in the standard of care, which is 
the benchmark. 

The Presentation Phase is the duty to disclose all risk factors 
relevant to the initial encounter at Bayview Hospital. The 11 
words are the key to risk factors. These risk factors are: (1) 
Erica Byrom arrives from Liberia in August 2014, when already 
17 weeks pregnant. (2) In Liberia [19], substandard prenatal 
care and teen pregnancies are public health crises. (3) Endemic 
in Liberia are certain sexually transmitted diseases associated 

Step 1-  General Principle :  other than the background risk, the standard of care always prevents adverse outcomes.              
           (A) Treatment in Question (Tx) - only maternal indications for cesarean section.  

1. Presentation Phase -the duty to identify all risk factors relevant to the initial encounter.                                                                                                     
2. Investigation Phase -the duty to perform a complete medical work-up.                                                                                 
3. Interpretation Phase -the duty to understand the relevance of all the data in the work-up.                                                                    
4. Diagnostic Phase -the duty to arrive at an appropriate diagnosis and prognosis 
5. Discrimination Phase -the duty to consider applicable alternative management                                                                                            
6. Informed Consent Phase -the duty to disclose risks and complications of the alternatives.                                                                                          
7. Selection Phase -the duty to select the safest effective management from among the choices.                                                   
8. Technical Phase -the duty to exercise due caution in each detail of management.                                                                              
9. Resolution Phase -the duty to respond to progress and complications during recovery. 

                 10. Discharge Phase -duty to follow -up and make certain all documentation is complete. 
                 (B) Standard of Care (Tsc) - fetal and/or maternal  indications for cesarean section-  

Same 10 phases – each represent the benchmark  
Step 2 –Observation: the adverse outcome:                                                                                                                                            
                (A) Adverse Outcome caused by Standard of Care  

 1. Background Risk (μ) =15.2%  
 2.Relative Risk for the Standard of Care (RRsc) = μ/μ =1.0                                                                                                         
(B) Adverse Outcome caused by Treatment in Question - Compare all 10 phase in treatment in question to corresponding phases in 
standard of care to compute:                                                                                                                                   
1. Risk of Harm (ROH) - see figure 4 — nine phases =0, one phase =0.538                                                                                                  
2. Relative Risks for phase in Treatment in Question (RRTx) = RRsc (1.0)+ROH —nine phases =1, one phase =1.538 
3. Observed risks for phase in Treatment in Question (ORTx ) = RRTx  x μ —nine phases =15.2%, one phase =23.38% 

Step 3- Hypothesis Testing : 
(A) Hypotheses –                                                                                                                                                                
1. Null Hypothesis: The treatment in question comports with the standard of care. (risk of treatment  = μ)                                                                               
2. Alternative Hypothesis: The treatment in question departs from the standard of care. (risk of treatment > μ)                                             

               (B) The Test – one sample t-test 
               1.The sample (ORTx ): 15.2%, 15.2%, 15.2%, 15.2%, 15.2%, 15.2%, 15.2%, 23.38%, 15.2%, 15.2%.        
             2.Level of significance, or alpha (α)= 0.05.  
             3.Population mean (μ) = 15.2%  
              (C) The Result – P-value = 0.171718.  0.171718 > 0,05;  therefore  null hypothesis is retained 
Step  4-The Final Report:  Certifies that the burden of proof is satisfied and  there is 95% confidence in the result.                                            
                           

Figure 3: The Model of Deductive Reasoning.     
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with fetal brain damage. It is indisputable that Erica Byrom 
is a teenager. While in Liberia, she receives no prenatal care. 
Aft er arriving from Liberia, she is diagnosed with a sexually 
transmitted disease. When considering other observation, 
these give credence to warrant a 65% to 100% probability that 
fetal brain damage exists before admission. 

Step 2 is  the essence of deductive reasoning. Both types 
of reasoning affi rm that even  the standard of care results 
in an adverse outcome. This is the background risk. Unlike 
inductive reasoning, deductive reasoning directly employs the 
background risk in the methodology. 

The background risk for brain damage in a premature 
newborn less than 1000 grams is 15.2% [20]. This 15.2% is 
absolutely unpreventable. Because the standard of care cannot 
exceed the background risk of 15.2%, the risk in any phase in 
the standard of care is always 15.2%. This corresponds to a 
relative risk of 1.0, which serves as the benchmark to which 
any increase in risk is added. 

The  correlation between cause and effect depends on the 
difference between each of the 10 phases in the treatment in 
question and their counterparts in the standard of care. Any 
difference results in a Risk of Harm (ROH), which is a calculation 
of the increase in risk that could have been avoided had the 
standard care for that phase been implemented instead. How 
risk of harm is determined depends on each individual case. 

In Byrom vs Bayview Hospital, all phase of both the 
standard of care and treatment in question are impacted by 
those 11 words. The only variance is between the Technical 
Phases. The Technical phase in treatment in question is the 
discontinuation of electronic fetal monitoring and the exclusion 
of fetal indications for cesarean section. Because the likelihood 
of brain damage is determined to be, at least, 65%, there is 
a 35% likelihood of averting brain damage by continuous 
electronic fetal monitoring and a cesarean section for fetal 
indications, which is the Technical phase in the standard of 
care. Risk of harm=35%÷ 65%=0.53 8, which corresponds to a 
53.8% increase in the relative risk. The nine  other phases of the 
treatment in question have risks of harm of 0 (Figure 4). 

Risk of harm for any phase in the treatment in question 
incrementally increases the relative risk over the benchmark 
(1.0). Therefore, the relative risk for any phase in the treatment 
in question equals 1.0 plus the risk of harm of that phase. Nine 
phases in the treatment in question have relative risks of 1.0 
and the Technical Phase, has a relative risk of 1.538. 

Step 2 concludes with the observed risk. The product of the 
relative risk for any phase in the treatment in question and the 
background risk is the observed risk of that phase. Nine phases 
in the treatment in question have observed risks of 15.2% and 
the Technical phase has an observed risk of 23.38%. These are 
the dependent variables that show how closely related the 
entire treatment in question is to the brain damage. 

In step 3, the null hypothesis, which is the treatment in 
question comports with the standard of care, is tested with the 
one sample t-test [21]. The one sample t-test is best suited 

for analysis in medical malpractice because there is only one 
sample to be tested against a known population. In Byrom vs. 
Bayview Hospital, all ten observed risks for the treatment in 
question are the sample being tested against the standard of 
care which represents the background risk for brain damage 
in the general population of all premature infant under 1000 
grams. Testing the null hypothesis shows, with 95% confi dence 
(level of signifi cance or =0.05), whether the brain damage is 
more closely related to the standard of care or more closely 
related to the treatment in question. 

The  result is the p-value. If greater than or equal to , 
0.05, the null hypothesis is retained; if less than 0.05, the null 
hypothesis is rejected in favor of the alternative hypothesis, 
which is the treatment in question departs from the standard of 
care. In  Byrom vs. Bayview Hospital the p-value=0.171718. The 
treatment in question comports with the standard of care and 
the brain damage would have occurred in any event. The null 
hypothesis is retained. 

Step  4 is the fi nal report. Ulti mately, this is the most 
important evidence in a malpractice case. Using deductive 
reasoning, the report either affi rms or rejects the null 
hypothesis and  certifi es that the opinion has been tested for 
validity with a specifi ed level of signifi cance of 0.05, which 
corresponds to 95% confi dence in the results and only a 5% 
risk of rejecting a true null hypothesis. This report is prepared 
even before pleadings are fi led and answered; therefore if a 
judge later rules that certain details cannot be discussed, the 
cat is out of the bag and cannot be put back. This is how the 
maneuver is preempted.

Con clusions – What gets measured gets 
managed

In By rom vs Bayview Hospital, the maneuver is a victory for 
plaintiff attorneys. For the judge, however, the maneuver is a 
mistake. The purpose of a Court of Appeals is to remedy such 
mistakes. On February 2, 2021, in a unanimous decision, the 
Maryland Court of Special Appeals overturns Byrom vs. Bayview 
Hospital [22]. Overturning this case on an appeal affi rms 
everything thus far discussed. This is how the maneuver is 
defeated but it takes 16 months and the harm has been done. 
The medical liability litigation industry, including attorneys 
and expert witnesses, remains untouched. 

It is widely acknowledged that there is a problem in medical 
malpractice litigation. Tort reforms seek to lessen the impact 
of suspicion of fault and, thereby, address the problem. They 
do so by measuring and managing fi nancial incentives in 
lawsuits, such as, punitive damages, the incomes doctors earn 
as expert witnesses, contingency fees, collateral sources and 
joint and severable liability, but they do little else. However, 
management science would pinpoint a focus more critical than 
these. That critical focus is the expert witness. As physicians, 
they have the most infl uence on the suspicion of fault. 

The law requires of experts onus probandi, a burden of proof 
having no less than 50% probability plus a quantum. There is 
another requirement - primum non nocere. Above all else, do no 
harm. As yet, the signifi cance of this dictum is unappreciated 
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in medical malpractice; however, it effectually raises the 
threshold of quantum for medical experts. It does so because of 
two indisputable facts: (1) Ethical standards expressly require 
medical experts to be objective [23]. (2) As physicians, medical 
experts are accountable to this dictum. 

The ethical obligation of medical experts would supersede 
any legal maneuver. Yet, in the Byrom case, experts cooperate. 

This cannot happen with deductive reasoning. It is not that 
deductive reasoning is infallible. but its greatest asset is it 
is objective. As shown in the aforementioned model, these 
11 words are necessarily examined as a matter of process. 
When an expert uses this model of deductive reasoning, the 
Presentation phase precludes intentionally dismissing these 11 
words. An effort to deny any association with Liberia would 
require an inconceivable distortion of the Presentation phase 

  
1. Presentation Phase – Risk of harm =0 
(A)Treatment in question: Mother=16-year-old woman, 25 weeks of gestation, with severe pre-eclampsia Arrived in USA from 
Liberia.  Started prenatal care at 23 week and at that time was diagnosed with chlamydia.   Fetus=under 1000 grams. Until 17 
weeks, fetal development occurs in Liberia.                                                                         
(B)Standard of care: Same.                                                                                                                                    
2. Investigation Phase- Risk of harm =0                                                                                                                 
(A) Treatment in question: Mother =workup for preeclampsia, bedrest, MgSO4, steroids.  Fetus=2 weeks ago, a routine screening 
sonogram is normal.  A high-risk sonogram at 25 weeks looks at more specific finding, including   umbilical artery doppler, AFIs, 
placental findings, and fetal growth patterns.  Fetal monitoring  
(B) Standard of care: Same    
3. Interpretation Phase – . Risk of harm = 0 
(A) Treatment in question: Mother= hemolysis, elevating  liver enzymes, decreasing platelets, increasing proteinuria and 
worsening blood pressures.  Fetus: Findings of sonograms and continuous fetal monitoring consistent with placental insufficiency.  
Also considered is fetal development  for first 17 weeks is influenced by conditions  occurring in in Liberia.  
(B) Standard of care: Same                                                                                                                                            
4. Diagnostic Phase – Risk of ham =0                                                                                                                                                
(A) Treatment in question: Mother=dx: HELLP syndrome and worsening pre-eclampsia. Prognosis- serious.   Fetus = dx: A 65% 
probability of brain damage, considering all factors including those unique to Liberia,  Prognosis-poor  
(B) Standard of care: Same.  
5. Discrimination Phase – Risk of harm =0                                                                                                                                      
(A) Treatment in question: Mother= Late term abortion or immediate delivery.   Cesarean section vs induction of labor.  
Fetus=considering all factors including those unique to Liberia prognosis is poor and prognosis is unaffected by mode of delivery.  
(B) Standard of care: Same.   
6. Informed Consent Phase – Risk of harm =0                                                                                                                               
(A)Treatment in question: Mother= informed of alternatives including late term abortion - safer choice is induction. Fetus= safer 
choice is cesarean section but 65% probability outcome is unpreventable when considering all factors including those unique to 
Liberia. 
(B) Standard of care: Same.  
7. Selection Phase – Risk of harm = 0 
(A) Treatment in question: Mother =refused late term abortion. Chooses induction of labor reserving cesarean section for 
maternal indications.   Fetus = no cesarean section for fetal indications  because of 65% probability outcome is unpreventable 
considering all factors including those unique to Liberia.   
(B) Standard of care: Same.                                                                                                                                                         
8. Technical Phase- Risk of harm = 0.538                                                                                 
(A) Treatment in question: Discontinue of electronic fetal monitoring.  Induction using Cytotec and only maternal indication for 
cesarean section -  There is, at least a 65% probability that there is already brain damage  
(B) Standard of care: Continue electronic fetal monitoring.  Induction using Cytotec, fetal and maternal indications for cesarean 
section,  Thee is, at most, a 35% probability of averting brain damage    
9. Resolution Phase- Risk of harm =0 
(A) Treatment in question: Mother=post-partum recovery from pre-eclampsia.  Fetus = most very-low-birth weight fetuses 
require resuscitation and have at least a 15.2% chance of brain damage  
(B) Standard of care: Same.                                                                                                   
10. Discharge Phase- Risk of harm = 0 
(A) Treatment in question: Mother= discharged in good condition with outpatient follow visits. Fetus= All 670-gram newborns 
remain in the NICU and at least  15.2% will have brain damage  
(B )Standard of care: Same.   

Figure 4: Risk of Harm in 10 Phases for Treatment in Question.
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in the standard of care. Attempting to do so is inexcusable 
misconduct and causes immeasurable harm.

Given a requirement to be objective and given deductive 
reasoning is objective, it follows that, to prevent another 
verdict like Byrom vs. Bayview Hospital, organized medicine 
needs only to adopt deductive reasoning as a best practice 
for all medical experts. Once a standard, unlike experts in 
Byrom vs Bayview Hospital, if experts are again faced with a 
choice between a legal maneuver and an ethical duty, they will 
recuse themselves because cooperating with the maneuver is 
answerable to the medical profession. Any resulting disciplinary 
action has profound consequences. 

Essentially, deductive reasoning measures and manages 
quantum in t he burden of proof and, by so doing, it manages 
medical experts. There is no legislation, no political posturing, 
no Court of Special Appeals and no need to seek the agreement 
or approval of the medical liability litigation industry. 
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