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Ethics Vignettes 
EDUCATIONAL OBJECTIVES: The purpose of these vignettes is to familiarize the reader with the  
American Association of Neuromuscular & Electrodiagnostic Medicine’s (AANEM’s) 
Guidelines for Ethical Behavior Relating to Clinical Practice Issues in Neuromuscular and 
Electrodiagnostic Medicine. By utilizing true clinical scenarios, specific application of the 
guidelines can be discussed. Upon completion of these vignettes, the reader will acquire skills to: 
(1) discuss AANEM’s Guidelines for Ethical Behavior Relating to Clinical Practice Issues in 
Neuromuscular and Electrodiagnostic Medicine, (2) determine who will relate results to a 
referred patient and when they will be related, (3) handle conflicts, if any, between the 
electrodiagnostic (EDX) and referring physician, (4) recognize conflicts of interest and how to 
handle them during an examination, (5) evaluate the severity of existing conflicts and proceed 
appropriately, (6) determine the consequences of genetic testing, and (7) apply ethical 
considerations in presymptomatic testing in adults and minors. 
 

CERTIFYING ORGANIZATION: The AANEM is accredited by the Accreditation Council for Continuing 
Medical Education (ACCME) to sponsor continuing medical education (CME) for physicians 
and certifies that this CME activity was planned and produced in accordance with ACCME 
Essentials. 
 

CME CREDIT: The AANEM designates this enduring material for a maximum of 3 AMA PRA 
Category 1 CreditsTM. Physicians should claim only the credit commensurate with the extent of 
their participation in the activity. 
 

CME materials published by the AANEM are reviewed every 3 years by an AANEM education 
committee for their scientific relevance. CME credit is granted for 3 years from the date of 
publish, review, or revision. Individuals requesting credit for CME materials that have been 
discontinued will be notified that CME credit is no longer available. 

INSTRUCTIONS: The reader should carefully and thoroughly study the CME material. If further 
clarification is needed, the references should be consulted. Do not neglect illustrative material. 
To obtain CME: 

 1. Go to www.aanem.org/Marketplace. 
 2. Add specific product to cart. 
 3. Checkout 
 

- Upon checkout an email will be sent directly to you with a CME survey link. 

- Click on the link after completing the vignettes; complete the survey; and print your transcript. 

- AANEM’s CME transcripts will update automatically.    
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Introduction	
Welcome to the AANEM's CME in medical ethics as it pertains to EDX and neuromuscular (NM) 
medicine. The AANEM continues to provide the highest and most comprehensive educational 
opportunities not only to its members, but serves as the benchmark for all those clinicians, 
researchers, and technologists involved in EDX and NM medicine throughout the world.  

Presented here are three clinical vignettes which emphasize a particular principle in the 
Guidelines for Ethical Behavior Relating to Clinical Practice Issues in Neuromuscular and 
Electrodiagnostic Medicine (Muscle Nerve 2010;42;480-486). Following each vignette are 
additional references and an extensive discussion as to how the guidelines can be applied to these 
various clinical and ethical dilemmas. 

Vignette	I:	The	Physician‐Patient	Relationship	
A young worker with lateral forearm and ulnar hand pain had been referred by his family 
physician for EDX testing to rule out ulnar neuropathy. Testing did not confirm an ulnar 
mononeuropathy, but did demonstrate bilateral median mononeuropathies at the wrist with mild 
segmental demyelination and no axon loss. Following the EDX studies, the physician performing 
the studies told the patient he had evidence of bilateral carpal tunnel syndrome. Upon returning 
to see the family physician for follow-up, the first thing the patient reportedly said was, “They 
told me I have carpal tunnel syndrome.” The referring physician felt, based upon his clinical 
evaluation and knowledge of the patient, the diagnosis presented to the patient by the EDX 
physician may or may not have been the cause of the patient’s symptoms. The patient was totally 
asymptomatic on the contralateral side. The referring physician felt that his ability to present the 
diagnosis to the patient in a manner he saw most fit had been compromised. The referring 
physician also felt that he had a long-standing, established treating relationship with this patient 
and more knowledge about the patient’s job and other issues having impact on his symptoms. 

Issues	
As EDX and NM medicine physicians, we are put in the position of talking with patients who are 
referred to us for evaluation. Patients whom we study may ask questions about what we are 
doing and what we are finding. 

 Do we answer all the questions? 

 What do we tell the patient? 

 How much do we tell the patient? 

 Do we think about what the referring physician would or would not want us to tell the 
patient? 

 Do we think of these conversations as having ethical implications? 
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 Is an ethical dilemma created in telling the patient in the example above he has carpal 
tunnel syndrome or is this just a problem of communication between two physicians? 

To whom does the EDX physician owe a duty: The patient?  The referring  physician?  
Or both? 

 What is the standard of care? 

 What is the obligation to discuss/recommend treatment? 

Pre‐Test	Questions	
1. The AANEM ethical guidelines state the electrodiagnostic physician: 

A. Should only refer the patient back to the referring physician for study results. 
B. Should always discuss the study results in detail with the patient. 
C. Should ideally discuss with the referring physician who should inform the patient. 
D. Should initiate appropriate treatment for the patient based on the study results. 
E. Should never provide study results to the patient. 

 
2. The electrodiagnostic physician should not discuss with the patient unless requested to do 

otherwise: 

A. The purpose of the referral of this patient. 
B. The components of the study. 
C. Related medical or health issues. 
D. The results of the study. 
E. Management and treatment. 

3. Consulting neuromuscular and electrodiagnostic physicians have a primary duty to: 

A. Their patients. 
B. Referring physicians. 
C. Their patients and referring physicians. 
D. The whole of society. 
E. Their practice and their partners.  

Discussion	
AANEM’s Guidelines for Ethical Behavior Relating to Clinical Practice Issues in 
Neuromuscular and Electrodiagnostic Medicine (Muscle Nerve 42: 480-486, 2010) give some 
clues to the answers to these questions. Guideline 1.1 states, “The relationship between the 
patient and the physician is the key component” -- or foundation -- to NM and/or EDX 
consultation. The testing physician has an ethical duty to consider the interests of the patient 
first. Guideline 1.2 in part states, “If possible, it is best for the testing physician and the referring 
physician to concur on who should inform the patient (or designated surrogate) of the results of 
the EDX evaluation or neuromuscular consultation. The physician should discuss the reason for 
the consultation with the patient and … advise the patient whether he or she will be providing the 
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patient with the results of the test.” Guideline 1.2 continues, “After completion of the 
consultation, the physician should return the patient to the care of the referring physician.” 
Guideline 1.4 indicates, “The physician has a duty to communicate with the patient. The 
physician should convey relevant information in terms the patient can understand and allow 
adequate opportunity for the patient to raise questions and discuss matters related to the 
neuromuscular and/or EDX evaluation ... Informing the patient of the findings of the 
examination should be coordinated with the referring physician.”  

It is clear from the AANEM guidelines that the relationship between the patient and the testing 
physician is the foundation of the EDX and/or NM evaluation. Relationships between physician 
and patient are based on trust. Recognition of patient autonomy (one of the major principles of 
biomedical ethics) by the physician is important in establishing trust. To be autonomous, a 
patient needs information to make informed decisions. Communication between patient and 
physician is one way a patient obtains the information to make informed decisions. Thus, 
physicians need to provide patients with correct and truthful information.  

In the clinical vignette presented above, the testing physician fulfilled this obligation to the 
patient by providing the patient with the results of the study. 

The ethical guidelines also tell us that “it is best” for the patient when the referring physician and 
the physician performing the EDX studies communicate with each other and decide how the 
results of the evaluation will be communicated to the patient. Both physicians clearly have a duty 
to the patient as well as some duty to each other. In an ideal world, referring physicians and 
physicians would speak with each other before the patient evaluation to discuss the diagnostic 
issue at hand and again after the evaluation to review the results before deciding who and how 
the results are to be presented to the patient. Unfortunately, we do not live or work in an ideal 
world and we attempt to do the best we can, often with incomplete or uncertain information 
about how our referring colleagues would wish us to proceed. In such circumstances, we tend to 
err on the side of honoring our duty to the patient and respecting his or her autonomy. Ethically 
this is the high ground, but it may lead to mistrust and termination of referral relationships. The 
moral high ground of telling the patient the test results may not always lead to the “whole truth” 
for the patient, if there is additional information not known to the physician but only to the 
referring physician (as suggested in the case presentation). 

In the presented vignette, was there a failure of ethical responsibility to the patient on the part of 
the EDX physician? Probably not. Was there miscommunication between physicians? Definitely. 
This case points out the need for all of us as EDX and NM medicine physicians to be aware of 
the understanding (or lack thereof) of the consultation process and the need for us to educate our 
colleagues about how we do what we do, not just what the test results mean. It also exemplifies 
the need for each of us to understand the needs (and practice styles) of our referring physicians if 
we are going to do our jobs well as EDX and NM medicine physicians. 
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What are some of the ways to manage the conflict between the referring physician and EDX 
physician described in this vignette? It would be helpful if the EDX and NM medicine physician 
would get to know their referring physicians and develop a sense of what they expect from the 
physician. Understanding why and how they plan to use your evaluation’s information and 
recommendations may help you provide more meaningful and helpful consultations. Reflecting 
on how you, personally, like your physicians to interact with you and your patients will provide a 
better perspective of your referring physicians’ points of view.  

Specific to the case presented in this vignette, the EDX physician should exercise caution in 
rendering clinical significance to EDX abnormalities, such as prolonged median sensory or 
motor distal latencies in the patient’s totally asymptomatic upper extremity being identified as a 
carpal tunnel to the patient. If there is question or ambiguity about EDX findings -- something 
substantially different than considered or anticipated by the referring physician or doubt about 
how or what to tell the patient -- it cannot hurt to contact the referring physician. You will be a 
better physician; the referring physician will value your consultation more; and the patient will 
be better served. 

Additional	Suggested	Reading	
ACOG Committee opinion no. 365. Seeking and giving consultation. American College of 

Obstetricians and Gynecologists. Obstet Gynecol 2007;109:1255-1259. 
Akbari A, Mayhew AA, Al-Alawi MA, Grimshaw J, Winkens R, Gladewell E. Interventions to 

improve outpatient referral from primary to secondary care. Cochrane Database of Syst 
Rev 2008; 8: Cd005471, DOI:1002/14651858, CD 005471;PUB 2. 

Cohn S. The role of the medical consultant. Med Clin North Am. 2003;87:1-6. 
Cooper JK, Johnson TP, Heller LE. The influence of rural physician's perceptions on referral 

patterns to a university hospital. J Rural Health 1996;2:61-70. 
Fletcher RH, Nadel MR, Allen JI, Dornitz JA, Faigel DO, Johnson DA, Gare DS, Lieberman D, 

Pope JB, Potter MB, Robin DP, Schroy PC, Smith RA. The quality of colonoscopy 
services-responsibilities of referring physician. A consensus statement of the Quality 
Assurance Task Group National Colorectal Cancer Roundtable. J Gen Intern Med 
2010;25:1230-1234. 

Hess, Brian J, Lynn LA, Hoimbee ES, Lipner RS. Toward better care coordination through 
improved communication with referring physician. Acad Med 2009;84:S109-S111. 

Jalerno SM, Hurst FP, Halvarson S, Mercado DL. Principles of effective consultation. Arch 
Intern Med 2007;167:271-275. 

Leonard Jr. JA, Abel N, Cochrane T, Denys E, Goldman E, Musick DW, et al. Guidelines for 
ethical behavior relating to clinical practice issues in neuromuscular and electrodiagnostic 
medicine. Muscle Nerve 2010; 42:480-486. 

Saultz JW. Reflections on internal medicine and family medicine. Ann Intern Med 
1996;124:600-603. 



Ethics Vignettes I-III – p. 7 
 

Sibert L, Lawkar A, Grise P, Charlin B, Lech E, Vallar J, Weber J. Communication between 
consultants and referring physicians: a qualitative study to define learning and assessment 
objectives in a specialty residency program. Teach Learn Med 2002;14:15-19. 

Swarztrauber K, Vicrey BG. Do neurologists and primary care physicians agree on the extent of 
specialty involvement of patients referred to neurologists? J Gen Int Med 2004;19:654-
661. 
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Vignette	II:	Conflicts	of	Interest	
A 40-year-old, right-handed truck driver is referred by his primary care physician for an EDX 
consultation, after the physician noted the patient had developed progressive left-hand weakness. 

The patient was being treated in the pain clinic for moderate neck pain, which began insidiously 
more than 10 years ago. He also complained of intermittent pain radiation from the neck to both 
upper extremities in a variable distribution. Two years ago, he developed mild loss of grip 
strength in his left hand and subsequently underwent an EDX study of the left arm, which was 
interpreted as showing severe left carpal tunnel syndrome (CTS). He underwent a left carpal 
tunnel release with no improvement in grip strength. In fact, 1 year later he developed more 
motor weakness in the left hand intrinsics. He underwent another EDX study in a different lab, 
which was interpreted as showing persistent left CTS and a left ulnar neuropathy at the elbow. 
The study demonstrated no evidence of a left cervical radiculopathy or left brachial plexopathy. 

The patient acknowledges he frequently leans his left elbow on the window while driving. He 
complains of frequent cramps in the left hand and arm, but has only very minimal complaints of 
numbness and tingling in the left arm/hand. He denies difficulty with bowel or bladder, difficulty 
swallowing, or unintentional weight loss. 

Physical exam:  
The exam is unremarkable, with the exception of left hand weakness without atrophy; left hand 
intrinsics MRC 4/5 o/w motor strength 5/5 including the right UE and both LE; normal reflexes 
with no pathological reflexes. 

Imaging of the brain, cervical spine, and left brachial plexus demonstrated no significant 
abnormalities. 

Review of the EDX reports: 
The first EDX study demonstrated conduction block of the median nerve. The second study 
demonstrated conduction block of the median and ulnar nerves with distal denervation. 

The EDX physician suspects multifocal motor neuropathy (MMN) is the cause of this patient's 
progressive weakness, but the clinical presentation also is consistent with early motor neuron 
disease (MND) or perhaps ulnar neuropathy at the elbow. He recommends repeating the EDX 
study, including three extremities as well as labs/serology. The patient agrees to the lab work but 
declines a repeat study, explaining that the prior studies were painful and expensive because of 
his high insurance co-pay. 

Even without further EDX studies, the physician suspects MMN and believes that intravenous 
immunoglobulin (IVIg) is the treatment of choice. He is on the speaker’s board for an IVIg 
manufacturer and regularly receives speaking fees from this manufacturer. His multispecialty 
practice (in which he is a partner) owns an infusion center that would be used to provide IVIg for 
this patient. He does not receive direct payments from the manufacturer based on prescribing 
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patterns, but the manufacturer's sales representatives are aware that he is the largest prescriber of 
IVIg in their sales district. As a result, they maintain a close relationship with the physician, 
treating him to meals once or twice a month. The physician’s multispecialty practice has a 
contract with the patient’s health insurance company to provide infusion services. The physician 
recently noted the laboratory contracted by the health insurance company provides substandard 
lab reports. 

After extensive discussion with the patient and family, the patient still declines a repeat EDX 
study. The physician accepts the patient’s decision but also notifies the referring physician about 
his concern in differentiating MMN from MND and offers the patient a trial of IVIg. 

Issues	
Does the physician in this case have any conflicts of interest? 

For each conflict, is it a strong or a weak conflict? Is it ethically defensible? 

Pre‐Test	Questions:	
1. The electrodiagnostic/neuromuscular physician should always: 

A. Provide complete disclosure to all patients that he/she has accepted financial support 
from a drug company and/or that he/she is on the speaker board for the company when 
prescribing a medication manufactured by that company. 

B. Explain the most likely diagnosis and recommend all treatment options using evidence-
based medicine guidelines. 

C. Accept equal support/gifts from a competing drug company which would eliminate the 
need for disclosure. 

D. Eliminate all support or association with drug companies in regard to participation in 
drug trials so as not to create a conflict of interest. 

E. Avoid investing in drug manufacturing companies in their retirement portfolios. 
 

2. The AANEM guidelines state the electrodiagnostic (EDX) physician: 
A. Should not perform EDX studies on his/her own patients to avoid conflict of interest. 
B. Should document the indication for the study consistent with relevant guidelines in the 

medical record before scheduling the study. 
C. Should dismiss the patient from his/her practice if the patient requests ongoing care from 

the physician but wants an independent physician to perform the EDX study. 
D. Should inform the patient his/her lab is AANEM accredited and the other labs that 

performed prior studies are not. 
E. Should never discuss results of the study with the patient before sending the report to the 

referring physician. 
 

3. In advising the patient to obtain serology, the electrodiagnostic (EDX) physician has a 
responsibility to: 
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A. The health care company with which the practice contracts to provide infusion services. 
B. The partners in the multispecialty practice, as the practice’s contract includes other 

specialties including oncology. 
C. Advocate for the patient despite the fact that the patient declined repeat EDX study. 
D. The laboratory under contract with the health insurance company. 
E. OR: Serology is not important, as the sensitivity of GM1 antibodies in multifocal motor 

neuropathy is only 35 to 50%. 
 

4. Following an internet search, the patient confronts the physician with the knowledge that the 
physician is on the speaker’s board for the IVIg manufacturer and that the physician’s 
practice owns the infusion center. The patient reviewed information regarding the diagnosis 
and treatment of multifocal motor neuropathy. He found articles reporting good outcomes 
with alternative treatment options, including oral medications. The patient believes the 
physician has a conflict of interest and insists upon treatment other than IVIg. 
A. The physician acknowledges his/her participation on the speaker’s board and ownership 

in the infusion center, but explains there is nothing unlawful about these relationships and 
he  again advises treatment with IVIg with support from the medical literature. 

B. The physician suggests the patient be seen in follow up by either of the first two treating 
physicians who performed EDX studies. 

C. The physician respects the patient’s right to make an informed decision and agrees to 
initiate treatment with an oral medication the patient found on his web search. 

D. The physician suggests referral to another neuromuscular physician for a second opinion. 
E. The physician tells the patient the internet often includes extensive medical information, 

some of which is not accepted medical literature, and suggests only a physician can 
interpret the vast amount of information. 

Discussion	
Guideline 4.1 of AANEM’s Guidelines for Ethical Behavior Relating to Clinical Practice Issues 
in Neuromuscular and Electrodiagnostic Medicine (Muscle Nerve 42:480-486, 2010) states. 
“The patient’s interest is paramount.” The physician's first duty is to represent the patient's medical 
interests to the exclusion of other competing interests, including his own. This relationship is 
known as the fiduciary role and is a foundational concept in medical ethics. 

Conflicts of interest arise whenever considerations compete with the patient's medical interests. 
This conflict exists whether or not these considerations influence the physician's behavior and 
whether they compete strongly or weakly with the patient's interests. Although conflicts of 
interest are common and can never be entirely eliminated, one should be primarily concerned 
with eliminating the strong conflicts. Clinicians should not deny that such conflicts exist, but 
should identify them when they do exist and evaluate whether the conflicts are severe enough to 
interfere with their fiduciary duty to their patients. 
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In this case, for example, the physician has a number of different conflicts. Some are more 
major; some are more minor; and some are more ethically defensible than others. To evaluate 
each conflict, consider whether (1) the competing interest is a strong one or a weak one, (2) the 
conflict is avoidable or unavoidable, and (3) a reasonable patient would consider the conflict 
acceptable. 

The following are conflicts worth considering, all citing AANEM’s ethical guidelines: 

The physician's personal interest in performing further EDX studies: Although the physician 
does stand to benefit directly from performing the study, the direct benefit is small (e.g., he could 
always see a different patient during the time the study would take), and the conflict probably is 
unavoidable. If physicians did not stand to benefit anything from their work, physicians would be 
few and far between. Patients understand that physicians will be compensated for their work and 
usually find this acceptable. (See: Guideline 5.3. Studies Performed on One’s Own Patients: 
Self-Referral.) 

The physician's personal interest in prescribing IVIg for this patient: In this case, the physician 
stands to benefit more substantially from prescribing IVIg, since he is a partner in the practice 
that owns the infusion center. Depending on the dollar amounts involved, this conflict may or 
may not be a cause for concern. If the direct benefit to the physician represents only a tiny 
fraction of his yearly income, the conflict is not as great as if it represents a substantial portion. Is 
this conflict avoidable? It mostly depends on the strength of the indication for the IVIg. In this 
case IVIg is the safest therapy that is known to be effective, and the course of untreated MMN in 
most cases is progressive weakness. Since there are no equally effective treatments that do not 
benefit the physician directly, this conflict is unavoidable. Although society in general may have 
a concern about these self-referral arrangements and sometimes chooses to regulate them, such 
concerns are usually beyond the scope of an individual physician-patient interaction. (See: 
Guideline 4.2. Avoidance and Disclosure of Potential Conflicts.) 

The physician's interest in maintaining a lucrative relationship with a drug manufacturer: In 
this case, it is undeniable that the physician's relationship with the drug manufacturer represents 
a conflict of interest, because it provides an incentive to prescribe IVIg other than the risk-benefit 
ratio for this individual patient. The question is not whether there is a conflict, but how strong is 
it; how avoidable is it; and is it ethically troublesome? Historically, this type of relationship has 
been common, but, as public awareness of drug company practices and their undeniable effect on 
prescribing patterns has grown, there has been increasing acknowledgement that certain 
relationships are ethically troublesome at a minimum and outright unethical at worst. 
Membership on a speaker's board is ethically troubling to many observers, but this relationship 
can vary dramatically depending on the amounts and type of compensation and the details of the 
speaker's talks and training. Many universities have begun to prohibit faculty members from 
serving on drug companies' speaker's boards.  
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In this case, the physician receives direct gifts from the manufacturer's sales representatives, 
which many also find troubling. But here, also, the degree of concern is proportional to the 
strength of the incentive. Trivial gifts (e.g., pens, notepads) probably do not generate a strong 
conflict (though they do affect prescribing patterns), but expensive meals or trips can provide a 
very strong incentive to prescribe, whether or not the physician believes he/she is actually 
influenced. Many universities and professional organizations have developed policies regulating 
the gifts that clinicians can receive from manufacturers and, in some cases, have banned such 
gifts outright. 

The physician’s responsibility in informing the patient of what he/she believes are 
substandard lab results/reports. Guideline 4.3: Healthcare Institutional Conflicts tells us the 
physician should advocate for his/her patient’s medical interests when they are jeopardized by 
policies of a health care institution or agency. 

Additional	Suggested	Reading	
Leonard Jr. JA, Abel N, Cochrane T, Denys E, Goldman E, Musick DW, et al. Guidelines for 

ethical behavior relating to clinical practice issues in neuromuscular and electrodiagnostic 
medicine. Muscle Nerve 2010; 42:480-486. 

Loewnstein G, Sah S. Cain DM. The unintended consequences of conflict of interest disclosure.  
JAMA 2012;307:669-670. 

Steinbrook R. Controlling conflict of interest-proposals from the Institute of Medicine. N.Engl J 
Med 2009;360:2160-2163. 
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Vignette	III:	Informed	Consent	for	Genetic	Testing	
A 32-year-old female presents for NM evaluation with specific intent of genetic testing for 
Charcot Marie Tooth (CMT) disease. She also requests that her 10-year-old son and 8-year-old 
daughter be tested.  The patient complains of numbness and weakness of her feet. Family history 
discloses multiple family members with "funny looking feet," but no one has been genetically 
confirmed. Her children are asymptomatic and clinically normal. Physical examination reveals 
pes cavus, hammering of toes, champagne body deformity of legs, palpable peroneal nerves at 
fibular head, and intrinsic foot muscle atrophy. Clinical examination shows sensory gradient to 
pinprick up to mid-legs, weakness of the tibialis anterior, gastrocnemii, toe flexor/extensors, and 
areflexia. EDX examination displays a sensorimotor demyelinating polyneuropathy without 
conduction block and chronic denervation/reinnervation in distal lower extremity muscles. CMT 
1a gene testing is ordered.  

Issue	
Should genetic counseling be conducted prior to ordering any genetic testing?  

Pre‐test	questions:	
1. Informed consent for genetic testing should include the discussion of: 

A. Medical indications for a test. 
B. Risks and benefits of performing the test, as well as risks and benefits of not performing 

the test. 
C. Alternatives (if any) to genetic testing. 
D. Potential results of the genetic test. 
E. All of above. 

2. The patient must understand which of the following as outcomes are expected of genetic 
testing: 
A. Test is negative (no indication of disease).  
B. Pathological mutation is identified (disease is identified).  
C. Benign polymorphisms or rare variant is identified (not consistent with disease).  
D. Variant of unknown significance (gene mutation not reported previously).  
E. All of above. 

3. The risk/benefit ratio of genetic testing in a pre-symptomatic adult: 
A. Has equal consideration whether the disease is highly penetrant and treatable or highly 

penetrant and non-treatable. 
B. Includes the discussion that insurability is prohibited with a positive result. 
C. Can 100% exclude the possibility of a genetically inherited neuromuscular disorder. 
D. Can aid in family planning. 
E. Can be used to declare 100% disability despite normal clinical and electrodiagnostic 

testing. 
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4. When considering informed consent in genetic testing in pre-symptomatic minors, 
physicians: 
A. Can ignore the refusal of an older minor that has reached age of majority. 
B. Should recommend no genetic testing for a disease that will not present until adulthood, 

unless life-threatening and treatable. 
C. Should allow testing, as per request of the parent, with normal clinical examination, 

laboratory evaluation, electrodiagnostic testing, and no family history of a neuromuscular 
disorder.    

D. Do not need to assess patient understanding. 
E. May assume that consent is presumed/implied in minors. 

5. Determining how much information is considered "adequate" to educate the patient in 
regards to the disease being tested for and the implications of the genetic test results is based 
on which of the following approaches: 
A. Reasonable physician standard: What would a typical physician say about this 

intervention? 
B. Reasonable patient standard: What would the average patient need to know in order to be 

an informed participant in the decision? 
C. Subjective standard: What would this patient need to know and understand in order to 

make an informed decision?      
D. Is one that meets both the professional obligation to provide the best care and respects the 

patient as a person with the right to a voice in health care decisions. 
E. All of above. 

 
6. The American Academy of Pediatrics holds that a minor's "assent" for testing or treatment 

should include which of the following elements: 
A. Help the patient achieve a developmentally appropriate awareness of the nature of his or 

her condition. 
B. Tell the patient what he or she can expect with tests or treatments. 
C. Make a clinical assessment of the patient's understanding of the situation and the factors 

influencing how he or she is responding (including whether there is appropriate pressure 
to accept testing or therapy). 

D. Solicit an expression of the patient's willingness to accept the proposed care. 
E. All of the above. 

7. The age at which the American Academy of Pediatrics feels that the child has the same 
ability as an adult to make healthcare decisions is: 
A. 10. 
B. 11. 
C. 12. 
D. 14. 
E. 16. 
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Discussion	
Consensus on ethical principles for genetic testing is evolving. Proper use of genetic information 
obtained for screening, prenatal testing, carrier identification, or predictive testing allows patients 
an opportunity to learn crucial personal health information and childbearing risks.  This accurate 
information will, in turn, enable them to make rational decisions about their future. 

At the same time, harm may arise from genetic testing. Patients may be given misinformation by 
physicians who do not understand the test results. Results will be reported as positive (consistent 
disease suspected), negative, unclear clinical significance (never been reported before), or benign 
polymorphisms.  Two erroneous scenarios may occur: 

• A patient could present with a specific phenyotypic presentation that is strongly 
representative of a particular disease and undergo genetic testing for which the results are 
reported as negative. The ordering physician could inform the patient that there is no 
evidence of disease and suggest the symptoms are unexplained or psychological in 
nature,  when there may be a new gene mutation for which testing is currently not 
available to confirm the suspected diagnosis.   

• On the other hand, a patient could present with clinical symptoms suggestive of a 
particular disease and undergo genetic testing for which the results are interpreted as 
positive, when actually benign polymorphisms are reported.  In this case, a patient is 
erroneously labeled as having the disease when they do not. They, in turn, are burdened 
with the label and the psychological impact on family and workplace and of knowing it 
may be passed on to future generations. 

Improper counseling also may contribute to unnecessary worry and psychological suffering.  

Consequently, if the treating physician is unclear as to the results, it would be of benefit to 
consult a clinical geneticist and genetic counselor. Genetic counselors are indispensable in 
providing information for families to make decisions, but they need to be “nondirective.” Most 
clinical geneticists believe that the best model for genetic counseling is shared decision-making, 
in which physicians help families to identify and achieve their health goals.  

The replacement of the paternalistic model of medical decision-making (the fiduciary 
responsibility of a physician to identify and act in the best interest of the patient and the patient 
accept these decisions without question) with the shared decision-making model where patient 
and physician comprise a collaborative decision-making dyad is the hallmark of 21st century 
American medicine. The clinician contributes the specialized knowledge, training and expertise 
which are prerequisites to making medical decisions. The patient contributes their own unique 
knowledge of his/her values and healthcare goals, using them to interpret and evaluate the extent 
to which the available information can fulfill these goals. The patient and physician 
collaboratively and jointly arrive at a mutually agreeable medical decision  through an ongoing 
communication process that culminates in a valid consent. 
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Another area of potential harm in genetic testing is the inappropriate breach of confidentiality 
(sharing the information with third parties) that may make patients ineligible for health or life 
insurance or lead to workplace discrimination. Physicians who consider ordering genetic 
counseling should first understand the scientific basis and medical meaning of the test and then 
conduct a thoughtful assessment of the risks and benefits to the patients in each case. A thorough 
and complete discussion of the disease needs to be conducted before any testing is ordered.  

The patient’s valid consent should be secured before testing for genetic information. Consent 
should be made by a competent person, obtained without coercion, and based on adequate and 
correct information conveyed by the physician. In many instances, the information necessary for 
the consent is voluminous and the knowledge that the patient acquires from the testing 
emotionally charged. It these situations, testing ideally should be conducted in an organized 
fashion in which genetic and psychological counseling are available throughout the process.  

Physicians ordering genetic tests should understand the predictive power of the test and how 
positive and negative results affect probabilities that a patient, family member, or potential child 
has or will develop a particular disease. In neurological practice, this information includes the 
predictive power of a particular genotype, distinguishing among genotypes that predict disease 
with certainty (i.e., trinucleotide repeat DNA testing in Huntington’s disease) and those that 
indicate only a heightened probability of disease (i.e., APO .4 allele in Alzheimer’s disease).  

Genetic confirmation of suspected NM disorders is a frequently employed and requested 
diagnostic modality. Identification of a pathologic mutation can guide future screening and 
medical treatment, prevent additional and unnecessary diagnostic testing, and confirm (if 
positive) a particular NM condition. However, genetic testing has far-reaching consequences.  

Despite the specificity and sensitivity that genetic testing affords, there are some significant 
limitations to the results, including that no molecular genetic test is 100% sensitive. Another is 
that there may be multiple genes responsible for a particular disorder (i.e., CMT). With this in 
mind, large profile mutation screens are very expensive, and patients will incur significant out-
of-pocket cost to have analysis performed. 

Ethical issues that arise from genetic testing include: (1) what is the informed consent for genetic 
testing; (2) what are the ethical considerations in pre-symptomatic testing in adults; and (3) what 
are the ethical considerations for pre-symptomatic testing in minors?  

Informed consent for genetic testing 
Respecting the principle of autonomy, patients provide their consent for medical tests and 
procedures.  Informed consent for the performance of genetic testing is obtained through genetic 
counseling by a clinical geneticist, a genetics counselor, or a healthcare professional (especially 
trained in NM and EDX medicine) who addresses the occurrence or risk of occurrence of a 
genetic disorder in a family. 
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The components of the informed consent process should include the following discussion: 
medical indications for a test, risks and benefits of performing the test, risks and benefits of not 
performing the test, alternatives (if any) to genetic testing, the process of obtaining the sample 
and performing the test, and the potential results of the genetic test. 

During the entire process, it is important to involve the patient in the decision-making process 
(i.e., the shared decision-making model). Discussion of test results’ implication on the patient's 
goals and values, employment, and education are paramount. Understanding the motivation to 
test asymptomatic minors, as is described in the case above, is also very important. 

The discussion of the potential results of the genetic test is one of the most important aspects of 
the informed consent. Patients must realize that there are four possible outcomes: (1) test is 
normal; (2) pathological mutation is identified; (3) benign polymorphism or rare variant is 
identified; and (4) a variant of unknown significance is identified. If a pathologic mutation is 
identified, then disease is confirmed. A normal result, though, does not always mean the disorder 
is excluded. A benign polymorphism or rare variant is a harmless change that is not known to 
cause disease. A variant of uncertain significance may or may not be pathologic. Consequently, a 
mutational analysis that is not positive may cause more undue stress, anxiety, and confusion in a 
patient looking for confirmation of a particular disorder and risk to their asymptomatic children.  
Full disclosure of all these possibilities is crucial before testing. 

Presymptomatic genetic testing in adults 
The most frequent reasons to request gene testing in adults are the documentation of a particular 
disease in another family member, determining the risk for development of disease or carrier 
status in the particular patient seeking the request, alleviating the fear of having a particular NM 
disorder, preparing for the future, and family planning. The informed consent process should 
involve all items previously discussed, but the documentation of the family member who had 
been diagnosed with a particular NM disorder also should be reviewed. It is important to explore 
the above four listed outcomes of the mutational analysis before actually ordering the testing. 
This outcome review will limit excessive and unnecessary testing, be cost-effective, and allow 
for a very target specific analysis.  

Additionally, a detailed NM examination including EDX testing may be confirmatory enough to 
support diagnosis without proceeding to molecular analysis. The risk and benefits of 
presymptomatic gene testing also has to be addressed in a different and sensitive manner, if the 
disease in question is highly penetrant and treatable versus highly penetrant and not treatable. 
Significant psychological stress can arise from documentation of the latter.  

Lastly, implications for insurability and disability need to be discussed. The Health Insurance 
Portability and Accountability Act (HIPAA) bans the use of genetic information when 
determining eligibility for insurance, but does not prohibit rate adjustments on the basis of 
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genetic information. Most genetic counselors will advise patients to purchase health, life, and 
disability insurance prior to genetic testing.   

Presymptomatic genetic testing in minors 
The request for genetic testing in minors, although common, is considerably more complicated 
than in adults. If the disorder is treatable and will manifest before the age of majority, then 
testing is indicated. Most ethicists, though, discourage testing if the disease is treatable but does 
not present until adulthood. Also, in cases where the disease is not treatable, genetic testing is 
impermissible in older minors who have the maturity to understand the implications of the 
testing, as this violates their right not to know. In the case above, the parents would be 
discouraged from genetic testing of their children, not on the basis of respect for their minors’ 
autonomy, but on the fact that the disease presents in adulthood, is manageable, and non-life 
threatening. 

From a strictly legal perspective, only persons of majority can give informed consent. Thus, 
parents and guardians of minors must be approached to provide consent for children under age 
18 years unless the minors have been granted a legal status of emancipation by dint of marriage, 
childbearing, military service, financial independence, or other factors. Most states also have 
enacted varying “mature minor” laws that stipulate certain medical procedures and categories of 
medical care that can be consented to solely by minors. Parental consent or, in many cases, even 
notification is not required.  

Over the past generation, pediatricians and others have increasingly recognized the validity of 
including older children and teenagers in the medical consent process. Numerous studies have 
shown that children over the age of 12 usually have cognitive capacities sufficient to allow them 
to understand the necessary facts to have the capacity to consent for treatment. In 1995, the 
American Academy of Pediatrics Committee on Bioethics published an influential position paper 
asserting the rights of older children and teenagers to participate actively in providing permission 
for their own medical decisions. The American Academy of Pediatrics’ opinion was based on an 
empirical study showing that 14-year-olds had the same ability as adults to make healthcare 
decisions.  

The American Academy of Pediatrics defined the concept of “assent” of minors and 
distinguished it from consent. The Academy’s assertion was that, to the greatest extent possible, 
decision-making involving older children and adolescents should include the assent of the patient 
in addition to participation by the parents and physician. It held that a minor’s assent for testing 
or treatment should include at least the following elements:  

1) “Helping the patient achieve a developmentally appropriate awareness of the nature of his 
or her condition;  

2) Telling the patient what he or she can expect with tests and treatment(s);  
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3) Making a clinical assessment of the patient’s understanding of the situation and the 
factors influencing how he or she is responding (including whether there is appropriate 
pressure to accept testing or therapy); and  

4) Soliciting an expression of the patient’s willingness to accept the proposed care. 
Regarding this final point, we note that no one should solicit a patient’s views without 
intending to weigh them seriously. In situations in which the patient will have to receive 
medical care despite his or her objection, the patient should be told that fact and should 
not be deceived.”  

The Academy also defined the role of parents in the consent process as providing “permission.”  
They chose this word purposely to emphasize that the parents should only corroborate the assent 
of the older child and that their agreement alone did not constitute a valid consent, particularly if 
the treatment was refused by the child. Thus, for adolescents and older children, the American  
Academy of Pediatrics held that “Informed Consent = Patient Assent + Parental Permission.”  

Molecular confirmation of NM disorders has become a significant diagnostic tool in the pediatric 
population, but as for adults it requires genetic counseling before the test results return. 
Consequently, the informed consent for genetic testing must involve genetic counseling 
performed by knowledgeable health professionals. Reiterating, genetic testing should be 
discouraged in minors if the disease is treatable, non-life threatening, and doesn’t develop until 
adulthood, such as in the case mentioned above. 
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Post‐Test	Questions		
After completing the above vignettes, locate the email from education@aanem.org with a link to 
the CME survey questions.  Follow the instructions to login, and complete the survey questions 
to receive CME credit.  
     

Comment	
As a healthcare provider serving patients with muscle and nerve disorders, you may face an 
occasional ethical dilemma. If you would like to have peer feedback on your ethical concerns or 
have ethical topics you would like to see explored, the AANEM's Ethics and Peer Review 
Committee would be glad to review and comment on them in this vignette format. To share your 
ethical topics with the committee, go to the AANEM website (aanem.org) click on Education, 
and, under Ethics, scroll down to Member Clinical Scenarios and Comments.  
 


