
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: maenmahfouz@gmail.com, yaramahfouz85@gmail.com; 
 
 
 

British Journal of Medicine & Medical Research 
16(3): 1-8, 2016, Article no.BJMMR.24326 

ISSN: 2231-0614, NLM ID: 101570965 
 

SCIENCEDOMAIN international 
                                     www.sciencedomain.org 

 

 

Ethical Dilemmas in Orthodontics 
 

Maen Mahfouz1,2,3* and Yara Mahfouz3 
 

1
Department of Orthodontics, National Specialized Dental Centre, Ministry of Health, Saudi Arabia. 

2Faculty of Dentistry, Arab American University, Jenin, Palestine.   
3
Department of Dentistry, AL-Zafer Hospital, Najran, Saudi Arabia. 

 
Authors’ contributions 

 
This work was carried out in collaboration between both authors. Author MM designed the study, and 
wrote the first draft of the manuscript. Author YM managed the literature searches. Both authors read 

and approved the final manuscript. 
 

Article Information 
 

DOI: 10.9734/BJMMR/2016/24326 
Editor(s): 

(1) Ibrahim El-Sayed M. El-Hakim, Ain Shams Univ., Egypt And Riyadh College of Dentistry and Pharmacy, Riyadh, Saudi Arabia. 
(2) Karl Kingsley, Biomedical Sciences and Director of Student Research University of Nevada, Las Vegas - School of Dental 

Medicine, USA. 
(3) Jimmy T. Efird, Department of Public Health, Director of Epidemiology and Outcomes Research East Carolina Heart 

Institute, Brody School of Medicine, Greenville, North Carolina, USA. 
Reviewers: 

(1) Dana J. Lawrence, Palmer College of Chiropractic, USA. 
(2) Mark E Peacock, Augusta University, Georgia, USA. 

Complete Peer review History: http://sciencedomain.org/review-history/14910 

 
 

 
Received 14

th
 January 2016 

Accepted 30
th

 May 2016 
Published 4th June 2016 

 
 

ABSTRACT 
 

Aim: To present a clinical case as an example of an ethical dilemma that orthodontists may face 
when advocating for the best interests of a child.  
Case Presentation: A five-year-old girl attended my private orthodontic clinic with a main 
complaint of lower anterior teeth overlapping her upper anterior teeth. She was in the primary 
dentition stage. There was a conflict between the orthodontist’s interests of the child and the need 
to respect parental autonomy. Her mother had doubts and misgivings about the effectiveness of 
orthodontic treatment and was reluctant to have her daughter begin treatment at this age. 
Discussion: Factually, there are ethical problems continuously encountered by orthodontists 
during orthodontic interventions, even though there are important human values at stake in the 
course of treatment. These values may include preventing pain, maintaining and restoring oral 
function for normal speech and eating, preserving and restoring the patient’s physical appearance, 
and promoting a sense of control over and responsibility for one’s own health. Last but definitely 
not least, orthodontists deal largely with children, and ethical problems arise especially when there 
is moral uncertainty.  

Case Study 
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Conclusion: The ethical traditions and codes of conduct of medicine and dentistry require 
orthodontists to act in the interest of their patients regardless of financial arrangements, and even, 
at times, with risk to themselves. In the case of children, this interest in the patient becomes even 
more pronounced and may conflict with the orthodontist’s interests to respect the wishes of the 
patient. 
 

 
Keywords: Ethical; dilemmas; orthodontics. 
 
1. INTRODUCTION 
 
In the usual course of a therapeutic relationship, 
clinical care and ethical duties run smoothly 
together since generally, the patient and the 
physician share the same goal: to respond to the 
medical problems and needs of the patient [1]. 
 
Like physicians and dentists, orthodontists have 
a moral obligation to promote the patient’s 
interests and protect the patient from harm. 
Although many physicians and most dentists 
function as independent entrepreneurs either 
individually or in groups, medical and dental care 
are not viewed as ordinary commodities in the 
marketplace where interactions are governed by 
contracts and laws of commerce [2]. 
 
Doctors and dentists possess special training 
and expertise which patients and their families do 
not. This special knowledge and skillset, which 
has the potential to benefit as well as harm 
patients, places on the medical or dental 
professional the moral obligation to act in the 
interests of the patient. This concept of 
dedication to the interests of the patient is what 
distinguishes a profession from a purely 
commercial venture, and is expressed in the 
moral principles of beneficence and 
nonmaleficence. These principles are outlined in 
the codes of ethics of the respective professional 
organizations [3-4]. 
 
The historical origins of these beliefs include the 
Hippocratic tradition, dating back to the 5th 
century B.C., and the Judeo Christian ethic of 
care of the sick [5]. These tenets recognize the 
vulnerability of patients with respect to their 
illness or disability, the professional’s specialized 
knowledge and expertise that the patient has 
sought out, and the potential for conflict of 
interest when doctors are paid for their services. 
These moral obligations require the effacement 
of the doctor’s self-interest for the sake of the 
patient [6]. 
 

For example, a patient presents with an anterior 
dental cross bite on a single tooth and wants 

relief, so the orthodontist responds to the patient 
by utilizing the correct means to diagnose and 
treat this condition. In this situation, the treatment 
for, say, a simple dental cross bite is effective, 
and the patient is satisfied. At the same time an 
ethical action has taken place: the patient is 
helped and not harmed. In other cases, this 
simple scene becomes more complicated. The 
patient's cross bite may be caused by premature 
contacts and may become complicated as the 
patient ages if left untreated. These occlusal 
interferences, particularly in children, may 
implicate potential damage to the whole 
stomatognathic system, which includes the teeth, 
supporting structures, neuromuscular system, 
and temporomandibular joints. Additionally, the 
treatment may be complex, difficult, and may 
prove unsuccessful [7,8,9,10,11,12,13,14]. On 
other occasions, the smooth course of the 
doctor–patient relationship may be interrupted by 
what we call an ethical question: a doubt about 
the right action when ethical responsibilities 
conflict, or when their meaning is uncertain or 
confused. For example, the physician's duty to 
cure is countered by a patient's refusal of 
indicated treatment, or the patient cannot afford 
treatment because of lack of insurance. The 
principles that usually bring the clinician and the 
patient into a therapeutic relationship seem to 
collide. This collision blocks the process of 
deciding and acting, both of which are intrinsic to 
clinical care. This confusion and conflict can 
become distressing for all parties [1].  
 
This paper will present the ethical features of the 
case, including the need to benefit the patient, 
avoid harm, and respect the preferences of the 
parents. Ethical codes of the American Dental 
Association and the American Medical 
Association are referenced. Ethical dilemmas 
include the conflict between the orthodontist’s 
obligations in advocating for the best interests of 
the five-year-old female child, whose mother has 
misgivings about the effectiveness of orthodontic 
treatment and a reluctance for treatment at this 
age, and the need to respect parental autonomy. 
Parental autonomy is respected up to the point at 
which significant harm to a child may result. The 



orthodontist’s primary ethical responsibility is to 
the child, not to the parents.  
 

2. PRESENTATION OF CASE 
 
A five-year-old girl attended my private 
orthodontic clinic with a major complaint of lower 
anterior teeth overlapping her upper anterior 
teeth. She was in the primary dentition stage. In 
the extra oral examination, the patient profile 
was straight while lip profile was reversed, giving 
the appearance of Class III (Figs. 1-
 

 
Fig. 1. Frontal-extraoral view

 

 
Fig. 2. Smile view 

 

 
Fig. 3. Profile view 
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The intra-oral examination revealed a forward 
shift of the mandible, with a marked 
and anterior cross bite (Figs. 4-6). 
 

 
Fig. 4. Frontal-intraoral view

 

 
Fig. 5. Right side-intraoral view

 

 
Fig. 6. Left side-intraoral view

 

2.1 Diagnosis  
 
The clinical examination revealed a retruded
upper lip with a protruded lower lip, giving the 
view of deficient midface as is seen in Class III. 
The upper incisors were retruded and spaced 
while the lower incisors were slightly proclined. 
An anterior cross bite in the presence of a 
forward mandibular displacement and functional 
shift to the left side, due to premature contact 
between upper and lower central incisors, was 
observed, leading to diagnosis of Class III 
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observed, leading to diagnosis of Class III 



malocclusion with reverse overjet and negative 
deep overbite. The starting point in diag
treatment of this case was establishing centric 
relation through guiding the mandible into centric 
relation, rather than centric occlusion and then 
initial contact with the teeth occurs so an edge to 
edge anterior incisor contact with posterior o
bite indicating pseudo Class III (Figs
 
Cephalometric analysis indicated a mild 
Class III malocclusion characterized by a slight 
mandibular protrusion (ANB = −1.5 degree, Wits 
= −7 mm), (Figs. 7-8). 
 

 
Fig. 7. Lateral cephalometric radiograph

Fig. 8. Cephalometric analysis- pretreatment
 

2.2 Treatment Objectives  
 

1. Forward movement of 11 maxillary incisors 
2. Eliminate functional shift and mandibular 

displacement 
3. Enhance normal lip profile  
4. Achieve Class I canine relationship 
5. Achieve ideal overjet and overbite 
6. Improve facial profile 
7. Establish good interdigitation.

 

2.3 Treatment Plan 
 

The treatment plan consisted of fixed orthodontic 
treatment by using protrusive arch wire for the 
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pretreatment 

Forward movement of 11 maxillary incisors  
Eliminate functional shift and mandibular 

Achieve Class I canine relationship  
Achieve ideal overjet and overbite  

.  

The treatment plan consisted of fixed orthodontic 
treatment by using protrusive arch wire for the 

forward movement of 11 maxillary incisors 
without raising the bite. 
 

2.4 Treatment Alternatives  
 
Treatment alternatives included several different 
appliances, both fixed and/or removable, with 
heavy intermittent forces (inclined bite
tongue blade), or light-continuous forces 
(removable appliance with auxiliary springs).
 

2.5 Ethical Dilemmas of the Case
 
There are two types of ethical dilemmas: one of 
them is an “absolute” or “pure” ethical dilemma, 
and only occurs when two or more ethical 
standards apply to a situation but are in conflict 
with each other. There are some complicated 
situations that require a decision, but may also 
involve conflicts between values, laws, and 
policies. Although these are not absolute ethical 
dilemmas, we can think of them as “approximate” 
dilemmas. 
 
In the current case, the two types are present:
 

I- The conflict between the orthodontist’s 
interests of the child and the need to 
respect parental autonomy (Absolute 
Ethical Dilemma, Autonomy versus 
Beneficence). 

II- Her mother has doubts and misgivings 
about the effectiveness of orthodontic 
treatment and is reluctant to begin 
treatment at this age (Approximate Ethical 
Dilemma, Non Maleficence versus 
Honesty). 

 

2.6 Ethical Commentary on the Case 
 
In this case, orthodontic intervention was a 
necessity in order to enhance a positive attitude 
towards dental treatment in general, to improve 
the child’s esthetic and functional requirements 
for development and growth, and to consider the 
psychological factor of the parents especially if 
they aware about their child malocclusion.
recommended treatment procedures were likely 
to benefit oral function, appearance, and quality 
of life for this child, and the burdens of treatment 
seemed worth the potential benefits. Failing to 
provide these interventions would delay attaining 
these benefits, and would almost certainly lead to 
a more extensive procedure at a later date. 
Timely orthodontic treatment was considered the 
best treatment for this child, and these 
procedures were medically indicated.
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Timely orthodontic treatment was considered the 
best treatment for this child, and these 
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In spite of the recommendations, the mot
feelings of doubt and apprehension about the 
outcome and consequences of the procedure. 
She was annoyed, frustrated, and continuously 
complained that she was not entirely convinced 
of the soundness of this interference. She was 
utterly confused about comments from other 
orthodontists who had previously persuaded her 
that treatment at this time would be useless, and 
that the treatment costs would be a problem. 
Consequently, from an ethical point of view, it 
was decided that the treatment of this case
(which had progressive orthodontic discrepancy) 
would be carried out. The benefits and risks of 
interference, as well as the alternative treatment 
plans were discussed with her mother, who 
refused to pay till the results were achieved. 
Everything considered, it was unwise to leave
child untreated due to the potential 
developmental and psychological consequences 
that had been illustrated for her mother. It is 
worth mentioning that this case had been treated 
previously by another orthodontist with a chin
cup for one year without benefit, as her mother 
had mentioned accordingly.  
 
In conclusion, every case presents an ethical 
question and has its ethical features, so photos 
of this case were added to the case findings and 
results in order to provide real evidence, and to 
more effectively support the idea of discussing a 
case with ethical dilemmas.  

 
2.7 Treatment Procedure  
 
Treatment started using bondable tubes placed 
on the buccal surfaces of the upper first 
permanent molars on both sides, with bondable 
buttons placed on the labial surface of the upper 
central incisors. Then the placement of upper 
rectangular Niti arch wire (.016 x .022 inch 
protrusive arch wire) was customized to 
form of the patient. A gable bend was made 
mesial to the bondable tubes on the first 
permanent molars. The exposed part of an arch 
wire was coated with a sleeve to prevent irritation 
to the cheeks. After these placements, all the 
bondable buttons were tied with protrusive arch 
wire by using an auxiliary 0.010 stainless steel 
round wire ligature (Figs. 9-10). 

 
Two weeks later, the bondable buttons were 
removed and replaced by brackets (slot 22) 
which were placed on the labial surface of the 
upper central incisors, in order to position them in 
the correct situation.  
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Fig. 9. Intraoral view of protrusive arch 
 

 

Fig .10. Intraoral view of protrusive arch 
 

After carrying out four weeks of orthodontic 
evaluation of the retroclined 
incisors, which was orthodontically adjusted, the 
patient could bite in the present situation due to 
the Class I canine relationship. The patient 
presented a normal overbite and overjet, and the 
midlines were coincident. The total treatment 
time was four weeks and the appliance 
was removed at the end of the fourth week 
(Figs. 11-13). 
 

 

Fig. 11. Intraoral view-post-treatment
 

Final superimpositions showed improvements in 
ANB and Wits values (+1 degree and 
respectively). The slight maxillary incisor 
protrusion coupled with the clockwise mandibular 
rotation produced an overall improvement of the 
patient’s aesthetic appearance (Fig
 

3. DISCUSSION  
 
As is true in any profession where every 
treatment decision has an ethical component, the 
final decision regarding orthodontic patient care 
remains primarily in the hands of the treating 

 
 
 
 

; Article no.BJMMR.24326 
 
 

 

protrusive arch wire 

 

protrusive arch wire 

After carrying out four weeks of orthodontic 
 upper central 

incisors, which was orthodontically adjusted, the 
patient could bite in the present situation due to 
the Class I canine relationship. The patient 
presented a normal overbite and overjet, and the 
midlines were coincident. The total treatment 
time was four weeks and the appliance                  
was removed at the end of the fourth week   

 

treatment 

Final superimpositions showed improvements in 
ANB and Wits values (+1 degree and −1 mm 
respectively). The slight maxillary incisor 
protrusion coupled with the clockwise mandibular 
rotation produced an overall improvement of the 

ce (Figs. 14-16). 

As is true in any profession where every 
treatment decision has an ethical component, the 
final decision regarding orthodontic patient care 
remains primarily in the hands of the treating 



orthodontist. It is important that the orthodontist 
provides the patient with every piece of pertinent 
information relating to the treatment, such that 
the orthodontic patient has as much influence in 
the decision making process as possible [15]
 

 

Fig. 12. Right side-intraoral view
 

 
Fig. 13. Left side-intraoral view

 

 
Fig. 14. Cephalometric superimposition

 

 
Fig. 15. Lateral profile view- post treatment
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The presented case highlights an important 
exception to honoring patient autonomy
regularly regarded as one of the highest moral 
ends in medical and dental ethics. It further 
highlights the careful, reasoned decision
we must demonstrate as orthodontic providers, 
as we ultimately wish to do the best for our 
orthodontic patients and our profession
 

 

Fig .16. Frontal-extraoral view
 

One of the most effective methods for decision 
making in the dental treatment process is the 
ACD Test. It is comprised of three steps: 
Communicate, Decide. Each step is deeply 
rooted in the ethical guidelines set forth by the 
ADA. 
 

• The first step, Assess, asks such questions 
as: is it true, is it fair, is it accurate, and is 
what I am doing legal?  

• The second step, Communicate, questions 
whether the dentist is making an informed 
decision by asking such questions as: 
have I listened, have I informed the patient, 
have I explained the outcomes, and have I 
presented alternatives? 

• The third step, Decide, focuses on the 
dentist and his or her ability to perform the 
treatment by asking such question
now the best time, is it within my ability, is 
it in the best interest of my patient, and is it 
what I would want for myself?

  

The answers to these questions should lead to 
the best and most ethical decision for the 
patient’s treatment and should be utilized when 
faced with an ethical dilemma [15].
 

In relation to the assessment of the ethical 
aspects of a case, the initial step is to have a 
clear view of the medical indications. This 
includes the benefits and/or burdens of possible 
interventions, as well as the consequences of no 
treatment [16]. The following step is for the 
orthodontist to respect the patient’s family’s 
autonomy about treatment choices, although not 
without considerable misgivings about whether or 
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not the child’s best interests would be served by 
this course of action. Considering the elective 
nature of the interventions, the child would not be 
in any grave or immediate danger if the 
interventions were not provided [17].    
 

Respect for patient autonomy is another cardinal 
ethical principle “under this principle” the ADA 
guidelines state, “the dentist’s primary obligations 
include involving patients in treatment decisions 
in a meaningful way, with due consideration 
being given to the patient’s needs, desires and 
abilities. The dentist should inform the patient of 
the proposed treatment, and any reasonable 
alternatives” [4]. This discussion should also 
include the likely outcomes without any 
treatment. The backbone of patient autonomy is 
the doctrine of informed consent, which states 
that all interventions require the free informed 
consent of the competent patient. When the 
patient is a child and deemed incompetent due to 
age, moral and legal decision-making authority 
rests with surrogates, usually the parents [18]. 
Parents have considerable latitude in the 
exercise of this authority, but their authority is not 
unlimited [16]. Parents must consider the best of 
interests of the child. The medical and dental 
team must also formulate plans with the child’s 
best interests in mind, and hold these as a reality 
check on family decision making [19]. 
 

The best interests standard includes what a 
reasonable person might choose under similar 
circumstances [16]. This is in contrast to the 
situation with adults whose decision must be 
respected, even when they do not seem to be in 
the adult’s best interests. 
 

Ethical problems in this case arose from conflicts 
between the orthodontist’s interests of the child 
and the need to respect family autonomy, and 
between the orthodontist’s desire to respect 
community-based care and the need to advocate 
for the best interests of the child. In the current 
case, it was felt that allowing the parents to 
exercise their autonomy might not be in the best 
interests of their child. The important question to 
ask is if the family neglected to provide this care 
for the child.  
 

These problems should be understood in 
relationship to underlying ethical principles of 
beneficence, respect for patient autonomy, and 
the special requirements of decision making for 
children. Review of these principles in the 
context of specific clinical situations can help 
orthodontists clarify their obligations in these 
cases [17]. 

Every medical situation is influenced by the 
larger issues of culture, social relationships, and 
financial concerns, and these factors inevitably 
influence patient care and treatment decisions. 
 
Why did the family have difficulty with treatment 
plans? There could be multiple reasons for this, 
including a lack of understanding of the 
importance of the treatment, and the costs of 
care and travel. The family appeared to be in 
agreement with the recommended the treatment 
plan, although they did not carry it out. Why? 
Had a family member had a bad experience with 
dental or orthodontic treatment? Were there 
other social or cultural factors impacting their 
attitude toward dental care? Did this fit into a 
pattern of neglectful and/or abusive care taking 
for this child? Were they struggling with 
significant family dysfunction due to marital 
conflict, domestic violence, or substance abuse? 
These and related issues should be explored 
[17]. In all clinical work, the orthodontist should 
carefully outline indicated treatments, including 
their benefits and burdens as well as the 
consequences of no treatment. Information 
should be shared in an open fashion, allowing 
patients to participate in the decision-making 
process. In the case of children, this information 
must be shared with the parents, but should also 
be shared with the child as he or she matures 
[17]. 
 
4. CONCLUSION  
 
Professionalism emphasizes profession as a 
correction to commercialism, not to commerce or 
markets. It is built on, and prioritizes, 
professional ethics over personal self-interest, 
business and organizational systems, or any 
other ethic. 
 
The ethical traditions and codes of conduct of 
medicine and dentistry require orthodontists to 
act in the interest of their patients regardless of 
financial arrangements, and even, at times, with 
risk to themselves. In the case of children, this 
interest in the patient becomes even more 
pronounced and may conflict with the 
orthodontist’s interests to respect the wishes of 
the patient. 
 

DISCLAIMER 
 
This manuscript was presented in the 
conference.  
Conference name: “OMICS International 
Conference”.  
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Conference link is: 
“http://dentistry.conferenceseries.com/speaker/2
016/maen-mahfouz-alzafer-hospital-saudi-
arabia-1694878062”  
April 18-20, 2016, The Oberoi, Dubai, UAE. 
 

ACKNOWLEDGEMENTS 
 
I wish to express my sincere thanks to Dr. 
Mohammad Sarrawi for providing us all the 
necessary facilities. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES   
 
1. Jonsen AR, Siegler M, Winslade WJ.  

Clinical ethics: A practical approach to 
ethical decisions in clinical medicine, 7

th
 

Ed. The McGraw-Hill Companies, Inc, 
ISBN 978-0-07-163414-4; 2010. 

2. Ozar DT. Dentistry, In: The encyclopedia 
of bioethics. 1995;597-602.  

3. American dental association, code of 
ethics and professional conduct. Chicago: 
ADA; 1998. 

4. American Medical Association, Council on 
Ethical and Judicial Affairs, Code of 
medical ethics, 150

th
 Anniversary Edition, 

AMA; 1997. 
5. Jonsen AR. The new medicine and the old 

ethics, Cambridge, Mass, Harvard 
University Press. 1990;8-16:38-60.   

6. Pellegrino ED. Rationing health care: The 
ethics of medical gatekeeping. Contemp 
Health Law and Policy. 1986;2:23-45. 

7. Brandini DA, Trevisan CL, Panzarini SR, 
Pedrini D. Clinical evaluation of the 
association between noncarious cervical 
lesions and occlusal forces. The Journal of 
Prosthetic Dentistry. 2012;108:298-303. 

8. De Godoi Machado NA, Henriques JCG, 
Lelis ÉR, Tavares M, de Araújo Almeida G, 
Fernandes Neto AJ. Identification of 

occlusal prematurity by clinical 
examination and cone-beam computed 
tomography. Brazilian Dental Journal. 
2013;24:64-67. 

9. Mahfouz M. Pseudo class III treatment in 
2-year-old children. Open Journal of 
Stomatology. 2014;4:10-13. 

10. Mahfouz M. Face adaptation in 
orthodontics. Open Journal of 
Stomatology. 2014;4:315-331. 

11. Mahfouz M. The current concepts of 
orthodontic discrepancy stability. Open 
Journal of Stomatology. 2014;4:184-196. 

12. Mahfouz M. The neglected phase in 
orthodontic diagnosis and treatment. 
Medical Journals—Journal of Oral Hygiene 
& Health. 2014;2:147-152. 

13. Mahfouz M. Pseudo class III correction in 
early mixed dentition by using protrusive 
arch wire. Journal of Orthodontic 
Research. 2014;168-172. 

14. Mahfouz M, Mahfouz Y. Orthodontic 
management of occlusal prematurity in 
early mixed dentition. Open Journal of 
Stomatology. 2015;5:36-45. 

15. Basic ethics in dentistry. The Academy of 
Dental Learning & OSHA Training P O Box 
14585 Albany, NY 12212 (800) 522-1207. 
Published 2010, Updated 2012.  
Available: https://dentallearning.org/ Basic 
Ethics in Dentistry.  
(Accessed 2 Jan 2016)  

16. Jonsen AR, Siegler M, Winslade WJ.  
Clinical Ethics, 4th Ed. The McGraw-Hill 
Health Professions Division; 1998. 

17. Wendy E, Mouradian M, Lena Omnell, 
Bryan Williams. Ethics for orthodontists. 
The Angle Orthodontist. 1999;69(4):295-
299. 

18. Buchanan A, Brock D. Deciding for others. 
Chapter 5 in: The ethics of surrogate 
decision making, New York: Cambridge 
University Press; 1990. 

19. American Academy of Pediatrics, 
Committee on Bioethics. Treatment of 
critically ill newborns. Pediatrics. 1983; 
72(4):565-66. 

_________________________________________________________________________________ 
© 2016 Mahfouz and Mahfouz; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/14910 


