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ABSTRACT 

Nonsurgical physicians have increasingly advocated for and adopted the use of data 
derived from well-done scientific studies (evidence-based medicine) to assist in 
decision making in patient care.  Surgeons have, in general, resisted incorporating 
evidence-based medicine into their practices, and most surgical research has been 
based on expert opinions or findings from small groups of patients.  This work will 
cover arguments for and against a hierarchy of evidence and for and against 
application of higher levels of evidence in the field of surgery.
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1. Introduction  

 Since the early 1990s, the United States, Canada, Europe, and Australia have 

increasingly advocated for evidence-based medicine (EBM).  If one weren’t aware of 

the heated debates and virulent opposition engendered by it, the term itself would be 

fairly innocuous. The intentions of, expectations for, benefits and limitations have 

been widely discussed in the medical literature.  In this paper, I will briefly discuss the 

history of EBM and will then review the arguments for and against application of it to 

the field of surgery. Surgeons have been slow adopters of EBM for multiple reasons.  

The arguments are both epistemic and ethical.   

 The arguments for and against the hierarchy of evidence will be reviewed as 

will ethical arguments related to the application of higher-level evidence to patient 

care.  In making an argument for its more widespread acceptance among surgeons, I 

will review the current evidence in the literature related to the management of a 

common hand fracture.  I will also compare the history of EBM in the field of 

pediatric oncology to that of hand surgery to see if the arguments for or against EBM 

are stronger in one field than another. Finally, I will discuss challenges and future 

directions. 

2. History of evidence-based medicine 

The modern fathers of evidence-based medicine (EBM) have been considered 

to be Cochrane, Wennberg, and Sackett. (Timmermans and Berg)  Archie Cochrane 

was a British medical officer who advocated for the development of randomized, 

controlled studies and for meta-analyses, and for whom the Cochrane Collaboration is 



 

2 
 

named.  John Wennberg is an epidemiologist who authors the Dartmouth Atlas of 

Health Care, a periodically published book examining variance in rates of medical 

interventions across the United States.  David Sackett, a clinical epidemiologist and 

author of a seminal work in the field, Clinical Epidemiology: A Basic Science for 

Clinical Medicine, established general methods for performing randomized controlled 

trials (RCTs). (Sackett)  It was he who specified the definition of EBM as “the 

conscientious, explicit, and judicious use of current best evidence in making decisions 

about the care of individual patients.” (Sackett and Rosenberg)   

The beginnings of EBM can be traced back to the appreciation for rationalism 

by Hippocrates in the 5th century BCE and the recognition of treatment efficacy of 

public health problems such as the plague as early as the Renaissance. (Parker)  The 

desire to optimize and incorporate empiricism in medicine has been steadily increasing 

yet simultaneously argued against since the 17th century. At the end of the 17th 

century, Thomas Sydenham was criticized for trying to categorize diseases based on 

their common features.  His critics felt that he was “shifting doctors’ attention away 

from their individual patients, making them less empathetic, and discouraging 

patients’ compliance.” (in Parker) In 1830, Alexandre Louis coined the phrase 

‘médicine d’observation’ as he advocated the philosophy, but the practice was 

strongly resisted by his peers. (Liberati)  Timmermans and Berg discuss the “politics 

of standardization” in their book, The Gold Standard.  They trace the desire for order 

and predictability from the time of the Enlightenment at the end of the 18th century 

into the 20th century.  Over the past century, medical schools and hospitals have 
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applied the concepts of standardization to increase the public’s trust in the field of 

medicine, improve quality of care and outcomes, control costs, and decrease waste.  In 

a quote from the American College of Surgeons in 1919, “Control of the hospital was 

in the hands of medical men, and the method of control was standardization.” (in 

Timmermans) Parker has recently proposed that EBM functions to justify physicians’ 

claims to authority in health care. (Parker)  Given the current level of resistance to 

EBM by many physicians who view it as a means to wrest control of patient-related 

decisions away from them, it is fascinating that physicians were the early proponents 

of standards, and that some physicians currently support EBM, seeing it as a source of 

societal power.   

A key goal of EBM is to optimize medical decisions.  According to proponents 

of EBM, medical decisions should be based on the “best” available evidence.  This 

raises the question of how “best” is defined.  Controversies regarding the adoption and 

application of EBM have been centered on defining what counts as evidence and on 

whose evidence should be used.  Epidemiologists, statisticians, internists, and 

advocates of the Cochrane school of EBM believe that the RCT is the optimal method 

of performing research studies and is the standard by which all research should be 

judged.  It has been given the epistemic and rhetorical validation of “Level I,” whereas 

the opinion of experts is classified as “Level V.”  For better or worse, many 

practitioners equate “EBM” with, and only with, “RCT,” and this may contribute to 

the animosity and resistance against EBM.  That the randomized, controlled study 

design is globally the most valid is debatable: it may be unfeasible or impossible, for 
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example, to perform RCTs.  This is especially true for surgical research where 

randomization and masking have definite challenges, which will be discussed later.   

3. The hierarchical nature of evidence 

 The Centre for Evidence Based Medicine (CEBM) has separated research 

evidence into five levels for each of approximately five classes of studies for 

Evidence-Based Medicine. (www.cebm.net/)  The Journal of Bone and Joint Surgery 

(JBJS) has consolidated that classification system into one more useful to surgeons. 

(Summarized in Appendix B; also found at http://www2.ejbjs.org/misc/instrux.dtl)  

Level I studies are ones in which study subjects are randomly assigned into control or 

treatment groups.  They are done in a prospective manner.  A hypothesis is generated, 

a study design is chosen, and research subjects are recruited and randomized into 

control and intervention groups.  Generally, both the investigator and research subject 

are blinded or masked as to the group into which each subject has been randomized 

(double-blind).    Level II studies are less-rigorously designed randomized studies or 

are prospective comparisons with a control group, but without randomization or 

masking as to group.  Level III studies are retrospective, but have a control group 

(case-control).  Data is gathered on care or interventions that have already occurred.  

They may also have part of the data collected prospectively and part retrospectively.  

Level IV studies are case series without control groups. A case series is a collection of 

subjects who have received the intervention of interest.  They may be analyzed 

prospectively or retrospectively, generally the latter.  Level V studies are the opinions 

of experts or techniques papers with minimal supporting data.  The numbers of 
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subjects involved are generally very small, and there generally is little statistical 

evaluation.  Meta-analyses of studies of the same level rank within that level.  The 

classes of studies used by JBJS are Therapeutic, Prognostic, Diagnostic, and 

Economic.  The levels in each are similar.   

4. The epistemic premium on randomized controlled trials 

Level I randomized controlled trials have been believed by physicians and 

statisticians to be the “gold standard” of medical research since at least the 1970s. 

(Worrall)  Benefits of the RCT method are related to the ability to perform accepted 

and statistically valid significance testing, controlling for known and unknown 

variables, minimization of selection bias, and possible lessening of the treatment effect 

seen in observational studies. More recently, the supremacy of the RCT has been 

questioned.  Professor Sir Michael Rawlins, the chairman of NICE (the National 

Institute for Health and Clinical Excellence in the UK) delivered an address to the 

Royal College of Physicians questioning the “pedestal” upon which RCTs have been 

placed.  His treatise discusses, in great detail, statistics and the risks, benefits, and 

indications of RCTs compared to observational studies. (Rawlins)   

Questions have been raised about the validity of the observation that treatment 

effects (degree of success of an intervention) are lower in RCTs than in the 

observational studies which preceded them and led to the performance of the RCT.  

Worrall and Black raise the question that, rather than observational studies 

overestimating the effect of a treatment, RCTs may underestimate it. (Worrall, Black)  

Several authors have proposed that RCTs have more variance than observational 
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studies regarding the efficacy of a treatment. (Concato, Lelorier)  Lelorier found that 

the outcomes of “large randomised, controlled trials that we studied were not predicted 

accurately 35% of the time by the meta-analyses published previously on the same 

topics.”   One could argue that variability in the quality of study design may have 

accounted for some of the variance; but it has been long recognized that the act of 

monitoring an action changes the action.  It is possible that the experience of 

participating in a study, whether performing it or being a research subject, alters the 

outcome in either negative or positive ways.  To clarify, I am not advocating that 

people be nonconsensually included in research studies, but many factors such as 

subtle effects between the expectations of physicians and study participants, the 

placebo effect, trust, unrecognized co-variates, and the treatment effect may play a 

role in creating a given outcome.  From a practical standpoint, even if a question can 

theoretically be addressed by an RCT, the costs may be prohibitive.  The numbers of 

patients required for statistical validity may be large; the treatment effect may be 

believed to be small; the manpower may be unavailable; and experts in the field may 

disagree about which variables to measure or what constitutes a beneficial outcome.   

Despite widespread advocacy and acceptance, the theoretical and practical 

limitations of RCTs should not be underestimated.  They are not likely to be needed to 

answer all questions related to patient care (e.g., the value of blood transfusions for 

massive blood loss or of bladder catheterization for urinary retention), but are better-

suited for questions regarding therapy where there is a less obvious connection 
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between treatment and effect.  They require extensive systemic infrastructure and can 

be very expensive to perform.  

5. Arguments against having a hierarchy of evidence 

  There has been much criticism leveled against EBM since its inception in the 

early 1990s: arguments have been made regarding the perception of its purpose, 

limitations of application, utility, and the risks of its adoption as a standard of care and 

practice.  They range from the ethical to the epistemic, the pragmatic to the paranoid. 

The gold standard study design promoted by practitioners of EBM is the RCT, 

and the RCT is strongly equated with the definition of EBM.  In an ideal situation, the 

RCT has the benefits of reduction of bias and provision of a neutral answer to a 

question; but, as has been stated, arguments exist as to the worthiness of its current 

high epistemic standing. (Rawlins, Holmes, Henry)  In reality, there are multiple 

potential sites in an RCT for flaws and weaknesses.  Neutrality cannot be assured as 

value judgments are inherent in the design of studies. (Henry)    The RCT is useful 

only for certain types of questions, and the importance of the outcome variables may 

not be widely agreed-upon by practitioners in the field.  The value placed on the RCT 

may instill added biases into the medical research system: research funding may be 

difficult to get if the question is not a therapeutic one that can be assessed with an 

RCT; technical biases against observational studies may be difficult to overcome; 

publications may be refused if the data were not gathered via an RCT. (Haynes, 

Henry, Gupta)  The perception of the RCT as the highest form of knowledge, 

therefore, may devalue other forms of knowledge and other types of questions.   
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Several authors have argued that EBM conflicts with the way medical 

knowledge has historically been collected, taught, and applied.  The practice of 

medicine has traditionally combined clinical expertise with what is known about the 

sciences of anatomy and disease to plan therapy and to predict patient outcomes. 

(Haynes, Holmes, Reinertson)   There is concern that EBM will devalue clinical 

expertise and minimize the importance of pathophysiology.  This seems an unusual 

argument, because physicians have always acquired clinical knowledge from some 

source. If clinical expertise were gathered in a trial-and-error manner over generations, 

it cannot claim ethical or epistemic priority to knowledge gained in a more measured 

manner even if there were some evidence of success.   It is not uncommon for medical 

treatments to be based on incorrect or incomplete theories of disease, and much of 

what we know about disease pathophysiology is fairly recent.  That bacteria can cause 

stomach ulcers is a relatively new finding, yet ulcers have been treated with success 

for at least a century. (Bonnevie, Konturek)  Given the recognition of bacteria as a 

cause of ulcers, many treatments may have ameliorated symptoms but not eradicated 

the underlying cause and, therefore, may not have had a desirable rate of success. 

Because scientific and clinical knowledge are not static, and universal truths 

are not expected to result from medical research, some critics feel that EBM is either 

potentially deceptive (if one of its goals is to define truth) or potentially useless (if the 

accrued knowledge is too costly to gain or if it is not worthwhile to have). (Haynes, 

Holmes, Gupta, Reinertson)   EBM is unlikely to stifle scientific inquiry because the 

RCT may establish relationships between variables of interest, but it does not attempt 
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to define causation. (Henry)  Parker eloquently stated , “Individual characteristics 

(apart from patients’ preferences), which are not anchored in some more widely 

occurring pattern, cannot be action guiding because clinical decisions must be made 

for good reasons, and reasons appeal to other cases.” (Parker)   I have found no claims 

by practitioners of EBM that they are discovering immutable truths.  

It has also been claimed that proponents of EBM may not be fully aware of the 

“tentative nature of knowledge.” (Gupta)  It is possible that some lay people may 

believe that physicians and scientists know things with absolute certainty, but it is 

highly unlikely that professionals do.  That we disagree about what constitutes 

evidence is certain. Concerns have also been expressed that the legal system may 

interpret published findings as immutable truth. (Parker) Legal claims are currently 

being made based upon evidence of marginal quality; EBM does not seem to be a 

significant risk factor for worsening the situation. 

RCTs address the “capacity to benefit,” and if investigators only focus on the 

RCT design, attention to other, more widely socially relevant questions that aren’t 

well studied with a RCT may be ignored. (Haynes, Holmes, Henry, Rogers) Because 

of the usefulness of RCTs in evaluating drug therapy, there is a possibility that EBM 

will become a commercial tool promoting “pharmaceutical creep.” (Haynes, Rogers) 

The practice of EBM and performance of RCTs may ameliorate or exacerbate 

social injustice.  If research funds were used to equitably benefit members of society, 

the widespread adoption of EBM could be viewed as a social good; but medical 

research is disturbingly skewed toward the diseases of the wealthy. (Rogers)  Society 
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as a whole must have more transparent discussions about research funding and 

resource utilization. 

In focusing on diseases of the well-off, EBM also been viewed as a form of 

rationing.  Because not all diseases are investigated equitably, there may be an 

incentive to treat diseases about which more is known, again, ignoring questions that 

are not studied due to cost or complexity. (Saarni)  The fear that EBM may be used by 

insurance payers to decrease the cost of healthcare by using findings to approve or 

deny payment or treatment of certain conditions has also been raised. (Saarni, Kofke)  

 Another arm of arguments looks at the potential effects of EBM on the 

individual.  Because EBM focuses on groups of people, there is uncertainty about how 

effectively knowledge gained in the environment of an idealized, highly artificial 

study can be applied to individuals. (Henry)  Depending on how closely the individual 

resembles the average study patient, recommendations should be at least somewhat 

generalizeable. (Parker)   

Yet another concern is that EBM will stifle innovation, deny physicians 

autonomy, and force all practitioners to do “cookbook” medicine. (Haynes, 

Reinertson)  When clinical practice guidelines first started to be incorporated into 

patient care in the early 1990s, there was anger that physicians were being “told what 

to do” despite the fact that physicians were on the committees generating the practice 

guidelines.  The belief persists that EBM removes patient and physician preference 

from the care dynamic. (Haynes, Vineis)  
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 The final argument against EBM that I will address here is the epistemic.  Does 

EBM promote a better way of knowing than the traditional expertise/pathophysiology 

model?  Haynes and Gupta question the claim that practitioners of EBM “provide 

superior care,” because “no one has done a randomized controlled trial of EBM with 

patient outcomes as the measure of success [because]…the control group could not be 

effectively isolated from the research that EBM is attempting to transfer.” (Haynes, 

Gupta)  It is ironic that the golden child of EBM, the RCT, cannot be used to support 

its implementation.  Studies supporting the value of higher levels of evidence in the 

provision of better care do exist.  It has long been accepted wisdom that epinephrine 

(adrenaline)-containing local anesthetic should not be used in “fingers, nose, gonads, 

or toes” because of the risk of tissue death.   This warning, taught to medical students 

for at least fifty years, was based on inaccurate observations.  It was not the presence 

of epinephrine in local anesthesia, but the chemical instability of early local 

anesthetics that caused tissue damage.  Because epinephrine causes blood vessel 

constriction, physicians concluded that it, and not the local anesthetic, caused tissue 

death.  Clinical expertise did not marry effectively with predictions regarding 

pathophysiology in this case.  A series of Canadian studies have confirmed the safety 

of the use of epinephrine-containing local anesthetic in the fingers. (Thomson 06, 

Thompson 07, Lalonde)  The Canadian surgeons performed a literature review looking 

for evidence supporting the claim that epinephrine was dangerous in local anesthesia.  

When historical data did not support this concern, they did a prospective study in 

which they injected their fingers with varying concentrations of epinephrine and 
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suffered no complications, thereby documenting the safety of epinephrine-containing 

local anesthetic for use in the digits.  They also performed a double-blind RCT 

showing that the duration of analgesia is doubled by the addition of epinephrine. 

(Thomson 06)  An extended postoperative period of patient comfort with no 

anesthetic-related complications was achieved.  Improved postoperative pain control 

has been shown to decrease stress, ameliorate negative immune responses, shorten 

hospital stay, and improve patient satisfaction. (Shavit, Reuben, Bonnet) The 

epinephrine constricts local blood vessels in the hand enough to eliminate the need for 

an upper extremity tourniquet, and procedures can be done with the patient awake and 

in an office setting, significantly decreasing risks associated with intravenous 

anesthesia, improving efficiency, and decreasing costs. (Leblanc)    

6. Arguments in favor of a hierarchy of evidence 

EBM may provide us with a more reliable way of knowing in that it implies a 

methodical, minimally biased approach to a question.  Intuition alone is not justifiable 

as a basis for large-scale decision-making, and uncertainty is best addressed by good 

evidence. (Gupta, Liberati, Rogers)  The aforementioned discussion of the use of 

epinephrine is one example of a thoughtful process.  There is evidence that 

standardizing care using clinical practice guidelines developed using principles of 

EBM is improving patient care.  Central venous catheters are frequently inserted into 

the large veins of ill patients, and infections associated with them are dreaded 

complications. Scores of papers have been published on risk factors for, prevention, 

and treatment of line infections.  A group at Harvard implemented a clinical practice 
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guideline and retrospectively analyzed the rate of central line-associated infections in 

pediatric patients.  Three groups were assessed: one prior to initiation of the guideline, 

one mid-way through implementation, and the third after full implementation.  The 

infection rate dropped from 7.8 infections per 1000 catheter days to 4.7 to 2.3 once the 

full protocol was implemented. (Costello)  Thousands of guidelines have been created 

in all fields, and studies of their outcomes will hopefully be forthcoming. 

The RCT is one tool within the field of EBM, and other levels of knowledge 

are gradually becoming more accepted for a range of applications. (Rawlins, Worrall)  

The phrase “best available evidence” does not have to be based on a RCT and should 

be a guideline rather than an excuse to not practice EBM.  RCTs are not always 

necessary if there is “convincing non-experimental evidence” unanimously agreed 

upon by a group of experts in the field. (Worrall) It is not necessary to perform an 

RCT to conclude that food is beneficial to the malnourished or blood transfusions are 

effective for massive blood loss.  EBM should not be viewed as a system which 

necessitates the performance of RCTs for all questions. 

Concerns regarding loss of physician autonomy and creativity are raised 

frequently.  Autonomy is defined as the quality of being self-governing or morally 

independent. ( http://www.merriam-webster.com/dictionary/autonomy)  We assume 

that physicians act in the best interests of their patients. Self-governance implies 

keeping up-to-date with the applicable clinical literature and applying the best 

knowledge available to clinical problems.  Traditional medical education and practice 

have combined clinical expertise and knowledge of pathophysiology, but it has been 
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demonstrated that there are significant risks to using this paradigm.  Autonomy, then, 

may be considered, not as a physician acting on intuition, pattern recognition, or 

analogous reasoning, but as choosing to provide care supported by the best evidence 

available. (Rogers)  Loss of creativity is a fear expressed frequently by surgeons.  I 

would argue that we are not as creative as we think.  Anatomical variation or 

unexpected intraoperative findings may necessitate alteration of the surgical plan, but 

it is rare that we need to invent an operation.  We may simply need to tailor the 

procedure to meet the patient’s specific needs and wishes.  Some surgeons may have a 

greater variety of choices in their armamentarium. Others may have a greater degree 

of expertise with a given condition.  The aforementioned situations are only loosely 

defined as “creative.”  Ingenuity and resourcefulness might be better words to describe 

a surgeon’s ability to solve a problem.  It is not the goal of EBM to mandate a specific 

treatment or to demand rigid adherence to a practice guideline.  EBM will hopefully 

provide physicians and patients with more and better information with which to make 

decisions.   

EBM may directly benefit the patient in several ways.  The knowledge gained 

through clinical studies of groups of people can benefit the individual insomuch as 

they share salient characteristics with the study population. (Parker, Rogers)  Clinical 

practice guidelines can make encounters more efficient and can allow time for the 

patient to discuss issues associated with their care that are important to them. (Rogers, 

Reinertsen)  EBM may improve patient education and may decrease the claims that 
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are made about a treatment by a physician. (Liberati)  If findings regarding treatment 

are well-supported and become accepted, patients may be treated more equitably.   

EBM may benefit society as a whole through decreasing variability in practice, 

eliminating or reducing ineffective or high-risk/low-benefit procedures, increasing the 

number of patients treated by means known to reduce future disease. Saarni expressed 

the desire that EBM, by minimizing bias, would decrease the influence of 

pharmaceutical companies on physicians by unmasking “the irrational decisions based 

on commercial marketing.” (Saarni) 

Outcomes research is intertwined with EBM.  It is defined as an evaluation 

which studies the “end results of particular health care practices and interventions.” 

(Agency for Healthcare Research and Quality website.  

http://www.ahrq.gov/clinic/outfact.htm)  The end results may include patient-specific 

factors such as the ability to perform activities of daily living (ADL).  An RCT may 

use an ADL as an endpoint to study the effect of two treatments.  Outcomes research 

may be used to measure the social impact of a treatment found by an RCT to have 

greater effectiveness using a different endpoint. EBM may be used to construct 

clinical practice guidelines, the effects of which can be studied by outcomes research.  

The goals and potential benefits of outcomes research are similar to that of EBM: 

safety, efficacy, equity, efficiency, timeliness, and patient-centeredness. (Krumholz) 

7. Ethical arguments for the application of higher level evidence to patient care 

 Medical ethics have traditionally been based on the values of autonomy, 

beneficence, nonmaleficence, and justice. (Belmont)  Autonomy denotes respect for an 
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individual’s agency and is related to the patient’s right to choose or refuse treatments.  

Beneficence is the principle that argues that physicians must act in the best interest of 

the patient. Nonmaleficence is the counterpart of beneficence and states that is the 

duty of the physician to do no harm to the patient.  Justice obligates physicians to 

appropriately allocate resources.  These are the foundational values of medical 

research as compiled in the Belmont Report and can be readily applied to patient care 

as well.  Practical applications include informed consent, communication, appreciation 

of risks and benefits associated with treatment, disclosure of conflict of interest, and 

appropriate patient selection.   

 Higher-level studies gather evidence by more stringent means than the lower 

levels, which are reports of an individual practitioner’s experience.  Research in 

universities and other sites which receive governmental funding is carried out under 

the oversight of Institutional Review Boards (IRBs). (DHHS) IRBs are responsible for 

approving the structure, the statistics, and the risk-benefit ratio for subjects.  The 

Belmont principles are applied:  the informed consent forms and process must be 

specified, a means to assess comprehension by the study subjects must be included.  

Subjects must enroll into studies voluntarily.  The risks and benefits of participation in 

the study must be justifiable.  Subjects must be appropriately selected for inclusion or 

exclusion.  If a study participant cannot for some reason meet the above criteria, their 

proxies are subject to similar scrutiny.   Level I controlled studies have been peer-

reviewed, address a null hypothesis, have subject protections in place, and may be 

more likely to be able to be published in higher-level journals.  The statistics which 
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help support or refute the conclusions are generally more rigorous.  The more well-

constructed a study, the greater the likelihood that it will yield reproducible results and 

that risks to subjects will be minimized.  The difficulty and expense associated with 

doing a higher level study should have prompted the investigators to address a 

question of interest and value to numerous people within that field.   If the study 

results in interesting and plausible findings, other practitioners may adopt the findings 

and other investigators may attempt to reproduce or extend the work.  

By learning about the natural history of a disorder and by understanding the 

risks and benefits of interventions, individually or compared to one another, 

practitioners can provide more complete informed consent to patients.  The process of 

“shared decision making” allows people to make decisions about their health that are 

in alignment with overall life philosophies and goals.  When the best that physicians 

can offer patients in terms of expectations is a memory of their personal experience in 

dealing with a condition, the patient may be getting an incomplete picture of the 

potential benefits and harms.  This may be especially valuable for rare events where a 

physician may care for a relatively few number of patients annually and therefore, 

may not have experienced the range of outcomes possible. 

Physicians want their actions to benefit their patients’ health and to avoid 

actions which could be associated with unforeseen harm and complications, but they 

may lack true awareness of the range of benefits and harms as individualized to a 

given patient.  A given treatment may have different effects on patients depending on 
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age, gender, or comorbidities.  Much information does not currently exist in the 

medical literature, but it cannot be said that better information is impossible to obtain.   

8. Ethical arguments against the application of higher level evidence to patient 

care 

One of the arguments against the application of higher levels of evidence to patient 

care has been the perception that there will be a loss of ability to treat the patient based 

on their best interests and goals. (Cohen, Vranceanu)  It has been repeatedly stated that 

EBM is meant to aid in decision making, not to supplant a patient’s wishes.  If the 

physician is dogmatic in application of the evidence to patient care against the 

patient’s wishes, they are acting irresponsibly and unethically.   

9. Current perspectives on the nature of knowledge in surgery 

It is well-recognized that the surgical literature has had relatively few higher 

level studies. (Loiselle, Hentz, Stirrat)  If surgeons have not universally valued or 

incorporated higher levels of evidence in decision making, what mechanism has been 

used?  Cynics say that we plan future treatments based on our last bad outcome; let us 

hope that we are guided by more rational means.  

Surgeons function within two systems of knowledge: knowledge “how” and 

knowledge “that”.  Knowledge “how” is skill or craft knowledge; knowledge “that” is 

factual knowledge.  Skill knowledge has been distinguished by “the observance of a 

set of rules which are not known as such to the person following them.” (Polanyi) We 

learn and teach surgical technique largely by observation and practice.  Students may 

learn the basics of tying sutures from a manual, but it is doubtful that anyone could 
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learn to be a surgeon simply from reading textbooks.  Early surgeons had to have 

tremendous authority and bravery to perform operations with rudimentary anesthesia, 

with simple instruments and suture, with basic knowledge of macroanatomy but little 

knowledge of pathophysiology, and with few diagnostic studies.  It is not surprising 

that surgical education and knowledge has always valued authority and experience.  In 

the British system, surgeons are still called “Mr.” (or Miss, Ms., or Mrs.) because 

surgeons initially developed from the class of barbers.  Nonsurgeon physicians are 

called “Doctor” in deference to their classification as thinkers.  The distinction 

between physicians and surgeons has been broadly and crudely felt to be one between 

thinkers and doers.  More recently, reimbursement of physicians is being re-evaluated 

based on whether a physician is in a “cognitive” or “procedural” specialty to try to 

give more epistemic and monetary value to the work of nonprocedural physicians. 

(Martinelli) 

Nonsurgical physicians have had a more intellectual, knowledge “that” history.  

They have relatively recently adopted the performance of more procedures to increase 

revenue, but their training has traditionally focused on pathophysiology and causal 

explanations.  Evidence is judged to be true or not true.  Truth and not not-truth are not 

easily applied to skills.  Surgical skill knowledge is challenging to evaluate and 

quantify and is more an art.  One of the arguments that surgeons have made against 

EBM is that surgery is an art and so cannot be tested.    This is a poor argument, 

because skill must be combined with knowledge to create a superlative surgeon. 

Because the technical aspects of surgery have largely been modeled on an 
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authoritarian framework, the literature has followed the same model of Level V expert 

opinion and not the empirical work grounding most scientific and much of medical 

research. The realm of authority- and experience-based surgical knowledge has been 

poorly tracked, not controlled, rarely critically analyzed, and rarely used to change 

behaviors in a consistent and widespread fashion. Most of the surgical literature is 

observational and is a written form of the authoritarian model.  There are few 

randomized controlled studies (though their numbers are increasing); and many 

subspecialties within surgery are at least a decade behind the field of internal medicine 

in terms of expectations regarding study design, statistical sophistication, journal 

requirements, and requirements for presentation at national conferences. Over the past 

decade or so, the amount of attention being paid to EBM by surgeons is increasing, but 

there is still a paucity of high-level evidence available in the literature.  The dichotomy 

of a surgeon’s view of knowledge and how this translates to performance of EBM has 

not been adequately defined or accepted.   

The prevalence of higher-level evidence in the journal Plastic and 

Reconstructive Surgery was studied by Loiselle, et al. (Loiselle)  They found that the 

number of studies with higher levels of evidence has been slowly increasing over the 

past twenty years but is still a minority.  Still, in 2003, 87% of published work was 

Level IV or V.  Senior members of the American Society for Surgery of the Hand 

published an editorial in the Journal of Hand Surgery in 2005 stating that contributing 

authors to the journal would henceforth be required to state the level of the study so as 

to “raise the bar” for quality and to educate the readership. (Hentz)  Stirrat reviewed 
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surgical interventions of pediatric surgeons in the 1990s and determined that 11% of 

interventions were supported by controlled trials, 66% by “convincing” non-

experimental evidence, and 23% without any evidence in the literature. (Stirrat) 

Evidence in surgery is still defined largely by Levels IV and V data, and significant 

challenges exist to improve the quality of evidence we have available to us as 

surgeons.  The challenges are not only technical, but also philosophical: how best to 

convince surgeons of all levels of training that EBM at higher levels is worth the 

difficulty?  

Surgeons give epistemic authority to their opinion leaders.  They admire 

surgical expertise; they admire leaders who have skill and passion for teaching and 

have extensive knowledge of their literature. (Obertop)  In a survey of Fellows of the 

Australasian College of Surgeons, Young et al found that surgeons value the opinions 

expressed by their leaders more than they value information gained from clinical 

practice guidelines or material gained from auditing their literature. (Young)  

Surgeons do, however, place some value on guidelines based on Level I and II data. 

(Obertop)  Young and Obertop recommend that opinion leaders support EBM to 

optimize its general adoption among surgeons.  Because Obertop feels that EBM is a 

valuable tool, and because he supports the conclusion of Young et al, that others can 

adopt the beliefs held by opinion leaders in the field, he advocates the use of EBM by 

opinion leaders.  Serving as examples to others in the field may increase the 

acceptability of EBM, and teaching surgeons how to use EBM may increase their 

expectations for high-quality studies in the literature. 
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10. Challenges related to the application of evidence-based medicine to surgery  

Study design 

 Level I evidence is the idealized gold standard, but in addition to expense, it 

has limitations of applicability when applied to surgical problems.  Randomized 

controlled studies are time-consuming and expensive.  Research coordinators may be 

necessary to help enroll patients and manage paperwork.  Statisticians may be needed 

to help design the study and analyze data.  Additional areas of concern regarding the 

structure of the RCT are related to the nature of the control group, surgical equipoise, 

and the sequelae of changing the subject from one group to the other during the 

operation.  Control groups in a surgical study can receive sham treatments or the 

current best practice. (Majeed)  When looking at surgical treatments, sham treatments 

may be not possible to do, surgeons and hospital systems may be unwilling to do 

them, or they may be unethical to do. (Kirkley, Moseley)  Patients may be unwilling to 

accept the real risks of anesthesia given the perceived risk of being randomized to the 

sham surgery group.  There may be controversies regarding the current best practice, 

and so there may be disagreements about the validity of the comparators.  The use of a 

sham control was potentially vindicated, however, in a study of arthroscopic knee 

surgery that showed no difference between sham and arthroscopic surgery at two years 

in terms of pain and functionality (Moseley).  A weakness of the study was the 

relatively short two-year follow-up.   
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Surgical equipoise and randomization to experimental groups 

If two or more surgical treatments are being compared, it may be difficult to 

find surgeons who are willing to be randomized to performing all of the procedures.  

Surgeons are said to have equipoise if they are comfortable doing either the control or 

the experimental procedure(s).  Surgical studies involving randomization to one of 

several treatment arms usually allow the surgeon to switch to the other group if he or 

she decides intraoperatively that it is in the best interest of the patient (Devereaux), 

and it is a potential source of bias as the surgeon may tend to do the procedure with 

which they are most comfortable. To avoid problems associated with skill, experience, 

and equipoise, surgical expertise has been used to randomize patients to differing 

groups.  If multiple surgeons are participating in the study and each has a procedure 

with which they have comfort and expertise, the patients may be randomized to 

different procedures via different surgeons. (Young, Meakins)  The concern with this 

is that the patient may need to be randomized before they have their initial surgical 

consultation so that they don’t need to see multiple physicians.  This is potentially 

manageable, but it is challenging and time consuming and may not be possible for 

multicenter studies.  Patients can relatively easily be switched between experimental 

and control drugs, but this is not as straightforward for surgical procedures. Depending 

on the procedure, it may not be easy to convert one surgical procedure to another, and 

repeat surgery incorporates new risks related to infection, wound healing, and injury.  

The performance of one procedure may preclude doing the alternative because the 
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anatomy has been changed.  The magnitude of the placebo effect may be significant. 

(DeCraen, Kirkley)   

Disease-related challenges 

In addition to issues related to patient randomization and surgical equipoise, 

natural history of a disease is rarely well-defined.  Information on how diseases 

progress over time and how they affect people of different age, gender, race, or with 

different co-morbidities in different ways at different stages in their lives are lacking, 

and so designing an appropriate study may be difficult and controversial.  Despite an 

extensive body of literature on pressure ulcers, it is still difficult to accurately predict 

patients at risk for development of them and for rates of healing. (Bauer, Brown)  

Large variations in treatment exist, and for some patients, there is no effective cure.  It 

is generally agreed that pressure ulcers heal in a non-linear fashion, the deepest are 

unlikely to heal without surgical intervention, and effective wound care limits the 

severity and progression of many ulcers. We also know that they are often 

preventable, and that surgical treatment has a high rate of failure.  

Clinical findings may be unrelated to severity of symptoms:  patients may have 

carpal tunnel symptoms for 20 years and have relatively mild electrical changes on 

nerve studies or symptoms for 5 years, but have severe and irreversible involvement of 

their thenar muscles.  Osteoarthritis may progress at different rates, and patients may 

present with any combination of joint destruction and pain.  Patient preferences for a 

treatment may vary, because of their vocation or personal history. 
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Systemic issues 

For many disorders, we have little information on natural history, often 

because people do not seek medical care for what they feel to be minor or time-limited 

disorders.  There may be no medical or surgical treatment for disorders in their earliest 

stages, and there is no way of consistently retrieving information from medical 

records, even if it was documented.  Documentation may be incomplete and the 

quality variable.  There are few standards of what constitutes acceptable or optimal 

documentation.  Physicians and patients relocate, medical records may be destroyed or 

lost.  Electronic medical records are becoming more common, but, depending on the 

system features, the information still may not be easily retrievable.     

Surgical skill 

Surgical skill may be a confounding variable: a clumsy surgeon may have 

increased operative times, damage tissue with roughness or ignorance of anatomy, or 

make poor choices regarding timing, indications, instruments, procedure or 

postoperative care. There is a high level of oversight in surgical training, board 

certification, and the maintenance of hospital privileges.  It can hopefully be assumed 

that the majority of surgeons are able to effectively perform routine operative 

procedures.   The same procedure may have radically different outcomes based on 

skill knowledge alone; but one can imagine how outcomes may differ when factual 

knowledge is also optimally or poorly applied.  On the optimistic side, humans are 

resilient, and so outcome may not be perfectly tied with input, but it behooves us to 

apply both forms of knowledge to patient care with equal attention.   
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Determination of surgical efficacy 

The question of what constitutes surgical efficacy may not be as clear as it 

initially seems.  Retrospective studies in the literature and extrapolation from 

biomechanical laboratory studies have given a base of knowledge regarding the 

effectiveness of certain procedures.  We know how certain types of tendon repairs 

respond to linear force tests, how various fixation methods hold fractured bones in 

position, and how hand therapy protocols compare in promoting functional recovery. 

(Waitayawinyu, Gbara, Groth)  We can see that the ganglion cyst is gone after we 

excise it; patients hopefully have less numbness in their hands after release of the 

carpal tunnels.  If, however, a corpus of information with depth and breadth regarding 

the current “best practice” procedure does not exist, how can it be compared to a novel 

procedure? Surgical conditions are rarely as common as diabetes or cardiovascular 

disease, and so knowing how various factors affect surgical outcomes is largely 

unknown.  Can we extrapolate in a linear fashion how strong the tendon or bone 

fixation is in a human from laboratory studies?  Are the skills of a given surgeon or 

hand therapist quantifiable?  How many cysts will return? How much nerve function 

will return for a given subset of patients after carpal tunnel release?   

Statistical power and number of available patients 

To show a difference between treatments or to define which variables have an 

effect on the condition being studied, large numbers of subjects may be needed in each 

study group.  Because many surgical conditions are relatively rare, it may not be 

possible for one surgeon or one center to gather enough research subjects to make 
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statistically valuable statements. For problems of interest to surgeons, well-designed 

Level II-IV studies have value as they are generally less expensive to perform and 

may provide important background information that we can use to best determine 

which questions should be addressed by Level I studies.   

 The surgical questions that can be addressed by EBM focus not specifically on 

individual surgical skills, but on the knowledge possessed or needed by surgeons to 

make optimal decisions: indications to perform procedures, avoidance of 

complications, effect of choice of technique on outcome, pain control, and recovery 

protocols are all areas potentially amenable to investigation. 

11. Evidence in the surgical literature: a review of the boxer’s fracture 

To provide an example of the types of studies one sees in the surgical literature 

of each evidentiary level, I have applied the JBJS criteria to articles discussing the 

treatment of a specific metacarpal fracture, the boxer’s fracture.  Metacarpal fractures 

are extremely common:  they account for 30-42% of all hand fractures, and there is a 

2.5% lifetime incidence of metacarpal fractures in males between the ages of 10-29 

years (Feehan, DeJonge, Chung/Spilson). A boxer’s fracture is a fracture of the small 

finger metacarpal neck.  It is generally sustained by hitting a hard object or brawling 

and accounts for approximately 5% of all upper extremity fractures, 10% of all hand 

fractures or 25-33% of all metacarpal fractures. (DeJonge, Abdon)  Data from the US 

Census Bureau (http://www.census.gov/compendia/statab/tables/08s007.pdf) has 

estimated that there were 42,992,000 males between 10-29 years old in the United 

States in 2006. The number of males per year between ages 10 and 29 years with 
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metacarpal fractures is approximately 1,074,800.  From this, I estimate that there are 

approximately 300,000 boxer’s fractures annually in the United States in males 

between ages 10-29.  This is the most common subgroup of people sustaining boxer’s 

fractures and so likely accounts for the majority of them.  If we assume that 

approximately half of the people in this group are in the work force, and the estimated 

time off of work is 2.7 to 5 weeks (Bansal), there is a potential for this injury to 

restrict the ability to work between two and three million days a year: an impressive 

impact for a relatively simple injury.  

The first written description of operative treatment of a metacarpal fracture 

was in 1907 by Albin Lambotte, a French surgeon. (Meals)  He used a nail.  Treatment 

has not varied widely since then; the key principle is to keep the broken bone from 

moving until it can heal.  The fracture can be cared for nonoperatively by taping the 

fingers together, splinting, or casting.  Operative options include straight pins (K-

wires) run through the skin across the fracture or between adjacent bones or open 

fixation with wires, screws, or plates and screws.  After a century of treatment of this 

disorder, one could assume that, if surgeons valued the ladder of evidence, research 

would gradually and consistently be progressing from expert opinion to RCTs or that 

consensus would be reached regarding management of the fracture.   To investigate 

the question relative to the boxer’s fracture, an Ovid MEDLINE (R) literature search 

of the keywords “boxers” + “fracture” OR “metacarpal neck” OR “subcapital” + 

“metacarpal fracture” revealed 58 articles over the past 35 years.  Many articles have 

been published on metacarpal fractures in general; this subset was chosen because 
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they focused on the boxer’s fracture.  Thirty-eight of the 58 could be rated as to their 

level.  Five were not articles about boxer’s fractures.  Four had no abstract and/or were 

not available to the author.  Two were nonclinical studies of cadavers or radiographs.  

Three were comments or letters.  Six were review articles.  Of the 38 evaluable 

clinical studies, two were Level I (2003, 2007), six were Level II (1987-2007), three 

were Level III (2002-2006), fifteen were Level IV (1982-2007), and twelve were 

Level V (1976-2005).  Progress is being made, slowly, toward higher levels of 

evidence, but level IV and V articles are still being published. Regarding consensus, as 

recently as 2007, Winter stated that “The management of boxer’s fracture is still 

controversial.” (Winter)   

12. Levels of evidence in the boxer’s fracture literature 

Using the most rigid definition of a Level I study (randomized, blinded/masked 

and controlled), no Level I studies have been published regarding the treatment of 

boxer’s fractures.  For surgical treatments, it is obviously impossible for the surgeon to 

be masked to the treatment, but is possible for the patient and/or the physiotherapist to 

be masked.  When the incision site differs between treatments, though, or if the 

postprocedural treatment varies, masking may become progressively more difficult.  

Per the JBJS guidelines, masking is not a requirement for a surgical study to be 

classified as Level I.  Winter, et al, from the University of Nice, France, recently 

published a well-done study looking at surgical treatment of boxer’s fractures. 

(Winter)  A year’s worth of consecutive patients was included (36 total, 18 per group), 

the inclusion and exclusion criteria were explicit, patients were appropriately 
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randomized with a randomization table, and two different surgical procedures were 

compared (transverse fixation to the adjacent metacarpal vs. intramedullary – within 

bone - fracture stabilization).  The subjects in each group were similar in age and 

gender.  Postoperative management was the same in both groups.  Clear endpoints 

were measured (fracture angulation, malrotation, total active motion, grip strength), 

and the ninety-day follow-up period was sufficient to determine outcome.  No patients 

were lost to follow-up.   Statistical significance was set a priori. Statistical power was 

mentioned but not calculated as the authors stated that they did not have preliminary 

data to calculate sample size.  Appropriate statistical tests were used. Given that this 

was a comparison of surgical treatments, concealment was not possible for the patient, 

physiotherapist, or surgeon.  The surgeons buried the pins in the subcutaneous tissue, 

but it would be possible to palpate whether the pins were along the side of the 

metacarpal or at the metacarpal base.  The authors did not explicitly define which 

group was the control; but in the discussion, they describe the benefits of 

intramedullary pinning compared to transverse pinning.  Because transverse pinning is 

an easier technique and has been described in the literature for a longer time, it is 

probable that intramedullary pinning was the author’s “experimental” group.  

Bansal and Craigen performed a Level II (prospective comparative) study. 

(Bansal and Craigen)  They treated 40 consecutive patients with boxer’s fractures with 

casting and the next 38 with buddy-strapping of the small to the ring finger.  The study 

was of lesser quality because follow-up was not consistent: patients in the buddy-

strapping group were not asked to return to the office for re-evaluation unless they had 
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concerns. Only two returned, and though it is possible that none of the others returned 

because they had no concerns, it is not known for sure.  

A good example of a Level III (retrospective case-control) study was that by 

Schadel-Hopfner et al. (Schadel-Hopfner)  They performed a retrospective chart 

review comparing two methods of percutaneous pinning of boxer’s fractures, 

intramedullary or crossed. Intramedullary wires were drilled from proximal to distal 

within the metacarpal; crossed wires were inserted distal to proximal.  The two groups 

were compared to see if increased scarring and pain were associated with distal 

pinning near the metacarpophalangeal (MCP) joint.  The groups were similar in age 

and gender.  Statistical analysis did not include power calculation.  They found that 

motion at the MCP joint, overall hand function, and pain were significantly better in 

the group treated with antegrade (proximal to distal) intramedullary pinning than in 

the group pinned in a retrograde fashion.  Recognized weaknesses of retrospective 

studies are potential dissimilarities between groups and biased outcomes, because of 

nonrandom distribution to treatment groups.   

Greer and Williams performed a Level IV (case series) study of boxer’s 

fractures. (Greer)  A descriptive retrospective analysis of 62 medical charts spanning 

two years of emergency room visits was done.  Their goal was to determine how 

frequently the boxer’s fracture was intentional and to see if sustaining a boxer’s 

fracture was predictive of future injuries.  They compared the age, gender, etiology, 

and recidivism of patients with boxer’s fractures to other trauma patients presenting to 

the emergency department over the same time frame, but did not control for variables.  
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This form of study is useful in determining the social framework of a disease, in 

generation of hypothesis, and may serve to guide treatment. 

Level V studies (expert opinion) have been highly represented in the surgical 

literature.  Vaccaro described a single method of radiographic evaluation and 

nonoperative stabilization of a boxer’s fracture. (Vaccaro) 

After a century of treatment of this disorder, one could assume that research would 

gradually and consistently be progressing from expert opinion to RCTs.  At the very 

least, if it were not felt that RCTs were necessary to provide optimal treatment, lower 

levels of studies would be valuable to achieve consensus regarding management.  The 

boxer’s fracture is as straightforward a surgical problem as hand surgeons treat.  

Wound healing problems are rare, and most people recover without complications.  

There may not be societal impetus to gain full understanding of this disorder; still, it is 

astonishing that the management could still be considered “controversial.”   

13. A comparison of evidence-based medicine in pediatric oncology to surgical 

fields  

In contrast to the rare use of high-level evidence by most surgeons, the 

adoption of EBM by pediatric oncologists has been almost universal.  Both the scope 

of application and the attitude toward EBM by pediatric oncologists is notably 

different from that of surgeons. The rhetoric used to describe the impact of the use of 

the tool of EBM via cooperative research groups to treat pediatric cancer is of especial 

importance. It has been described as an “extraordinary opportunity for a focused, 

coordinated international agenda.” (Reaman) 
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Why have pediatric oncologists agreed so wholeheartedly to adopt the tool of 

EBM?  Is it because EBM has had the very tangible result of prolonging the lives of 

children whereas the endpoints of many surgical treatments are usually less dramatic 

and often less well agreed upon?  Prior to the 1950s, children who contracted cancer 

died; there were no effective treatments.  The paradigmatic example is the treatment of 

acute lymphoblastic leukemia (ALL), the most common pediatric malignancy. 

(D’Angio)  It comprises ¼ of all pediatric cancers and ¾ of all leukemias.  It has an 

incidence of 3.4/100,000.  The current survival rate for ALL is greater than 80% at ten 

years (Reaman).  Each year, more than 1,500 children in the United States become 

long-term survivors.  For all pediatric cancers, the SEER group of the National Cancer 

Institute has noted a consistent fall in the rate of childhood mortality, and the death 

rate has fallen by 50% in the last two decades alone. (Reaman)  What changed the 

outcome of this disease so vividly?  In the 1950s, the ten- year survival rate for ALL 

was 5%, and chemotherapy was in its infancy.  Pediatric oncologists started forming 

small investigative groups in an attempt to recruit adequate numbers of patients about 

whom statistical statements regarding therapeutic efficacy could be made.  The three 

main study groups coalesced over the next fifty years into one, the Children’s 

Oncology Group.  The cooperative actions of pediatric oncologists and their study 

groups have resulted in hundreds of published articles, progressive advances in 

treatment, dramatic improvement in survival, and better understanding of tumor 

pathology, epidemiology, late effects of the disease, and socioeconomic issues related 

to cancer.  Cost of care, treatment complications, and drug-related toxicities have all 
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decreased.  Rather than seeing research creativity being stifled and physician 

autonomy lost, the field of pediatric oncology is vibrant and productive. (D’Angio, 

Pui)  Pediatric residents are well versed in the ability to use EBM.  It is a primary skill 

taught them from early in training.  In the Bulletin of the History of Medicine, Keating 

and Combrosio reviewed the history of clinical cancer trials and proposed that they be 

thought of as “a new style of biomedical practice.”  They describe their method as 

“self-vindicating, yet open-ended.”  It is a proactive paradigm to which attention 

should be paid.   

In a personal interview with University of Minnesota Pediatric 

Hematologist/Oncologist, Brenda Weigel, MD, she confirmed that evidence-based 

practice and the use of clinical trials to answer scientific questions is an integral part of 

the field.  Because pediatric cancers are rare events, pediatric oncologists and 

hematologists realized decades ago that scientific advancement would be only possible 

if practitioners pooled their experiences.  Once some initial treatments had 

documented success and investigators formed coalitions, the success of cooperative 

efforts became apparent relatively quickly. As patients were grouped and statistical 

power was harnessed, results were seen in a relatively short time frame.  This provided 

positive reinforcement for the practitioner and increased the sense of optimism in the 

field.  Differing opinions regarding treatments can be accommodated because there are 

significant numbers of treating physicians.  Subgroups such as the Pediatric Brain 

Tumor Consortium allow for evaluation of differing approaches to a rare disease.  

Surgeons may investigate nonpharmacologic aspects of cancer treatment such as 
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procedural techniques, timing of interventions, and definition of disease.  Dr. Weigel 

estimates that approximately 80% of pediatric cancer patients are enrolled in trials.  

The 20% who are not may not be eligible for enrollment, they may not wish to 

participate, or there may be no active trial available. To ensure that all children benefit 

maximally, there is an effort to enroll patients in some form of study.  If there is no 

applicable therapeutic trial, physicians try to enroll the child in a “biological” study 

focused on other aspects of disease.   

In contrast to pediatric cancer research, the American Society for Clinical 

Oncology estimates that only 3-5% of adult cancer patients are enrolled in a research 

trial.  Barriers to participation by physicians or patients can be philosophical and 

economic.  Randomized, controlled trials are expensive and time-consuming, but 

many pediatric oncologists work for cancer centers or universities and, therefore, may 

be salaried, have adequate support staff, and have fewer direct economic burdens.  

Most medical oncologists who treat adults are not in academic medicine and must 

consider costs related to supporting an office, insurance reimbursement, and patient 

volume. 

What is considered a good outcome differs between adults and children.  Adult 

outcomes may be measured in terms of work productivity; the ability to perform 

activities of daily living, and nebulous terms like “satisfaction.”   Quality-adjusted life 

years (QALY) measures compare treatments relative to their effects on both quantity 

and quality of life.  The values can differ greatly between children and adults as 
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children may potentially have more years of disease-free survival than the mature 

adult cancer patient. (Calaminus, Lundkvist, Extermann, Barr) 

The information gleaned from hundreds of studies of pediatric cancer has been 

stored in databases.  All pediatric oncology patients are enrolled in the Clinical Health 

Research Network.  The patients or their parents are asked to sign a consent allowing 

identifying information to be stored in the database.  96% allow their information to be 

stored.  Slightly less than 50% allow their SSN to be stored. 90+% agree to be 

contacted in the future for late follow-up of existing studies or for potential 

participation in new studies.   With appropriate authorization from Institutional 

Review Boards, pediatric oncologists are able to mine the databases to address new 

questions.  Databases are de-identified with a Unique-ID for general mining, but there 

are ways that investigators can go back to identifiable charts with approval.  This 

provides the opportunity for multiple investigators to ask questions over time on a 

given patient data set. 

 How does the experience of pediatric oncologists differ from that of surgeons?  

The challenges that plastic and hand surgeons face in adopting EBM are certainly no 

more difficult than those faced by pediatric oncologists.  There are similar numbers of 

physicians in each group: the American Society for Pediatric Hematology-Oncology 

has approximately 1,360 registered physician members (ASPH-O website).  In 

comparison, there are approximately 1,900 active members of the American Society of 

Surgery of the Hand (ASSH) in the United States.  Pediatric oncologists are board-

certified pediatricians who have completed a three-year accredited fellowship in 
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Pediatric Hematology/ Oncology.  Members of the ASSH must be board certified in 

Orthopaedic, Plastic, or General Surgery and have completed an accredited fellowship. 

Hand fellowships are one year, and there are 148 training positions each year in the 

United States.  Pediatric hematology/oncology fellowships are three years long, and 

there are 378 training positions available each year 

(http://www.acgme.org/acWebsite/home/home.asp).  By any standard, physicians in both 

groups have achieved expert status and have focused practices.  Both groups of 

subspecialists see patients with relatively rare conditions.  Given the high rates of 

inclusion of pediatric oncology patients in trials, the majority of them are likely to be 

cared for by a pediatric oncologist.  If we look at disorders with similar annual patient: 

physician ratio, we can compare how each group has managed knowledge of the 

disorder.  Of the 3,240 annual pediatric cancer diagnoses made in the United States, 

approximately 2,400 children a year (<20 years old) are diagnosed with ALL. (SEER)  

The incidence is 1:87,000 in the United States, assuming a population of 281.4 million 

people. (census data)  To serve in comparison, a disorder with similar incidence 

(1:30,000 to 1:100,000) that is likely to be cared for only by a hand specialist is radial 

longitudinal deficiency (also known as radial club hand, radial hemimelia, radial 

dysplasia, or radial ray deficiency among other more antiquated names) (Tonkin, Flatt, 

McCarroll).  In the chart and table showing underlying data for the chart below are the 

numbers of journal articles related to either leukemia or to radial ray deficiency 

published in five-year spans (Ovid MEDLINE (R)).  The search terms in the former 

were leukemia, infants, and children.  In the latter, radius and congenital hand 
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deformities, radial club hand and congenital hand or limb deformities, radial 

hemimelia, radial ray deficiency, radial dysplasia. 
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Figure 2. Underlying data for Figure 1 chart 
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published on radial hand were limited and focused on anatomical variations and two 

primary types of surgical treatments.  There have been no articles on the social, 

psychological, or physical impact of the disorder on the affected adult, no discussion 

of operative procedures done later in life, and no multidisciplinary work.  In both 

groups, the rarity of the event is an argument for pooling patient data so as to learn 

more about the disease process and optimize treatment.  Comorbidities may 

complicate the care of both patient populations.  Both disorders have a lifelong impact. 

In both, there may only be one opportunity to address the problem and achieve an 

ideal outcome.   

 An argument could be made that pediatric oncologists were more readily able 

to do Level I studies on medications, and therefore designing studies was easier.  

Another is that avoidance of a child’s death was more compelling than studies focused 

on minimizing the effects of an upper extremity deformity on a societal level.  A third 

argument is that all pediatric oncologists see children with cancer, but most hand 

surgeons rarely see radial ray deficiency.  I would argue from the earlier discussion of 

boxer’s fractures that, as a subspecialty, the work of generating knowledge related to a 

common disorder has not been done more effectively than optimizing knowledge of 

rare problems.    

14. The patient’s perspective.   

 The degree to which patients participate in decisions affecting them has 

increased over time.  Shared decision making is becoming the expectation, and in this 

sense, the discussions physicians have with patients are becoming more similar to the 
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discussions investigators have with research subjects.  It is the responsibility of a 

physician to educate the patient as much as is feasible.  This is beneficial for the 

development and maintenance of trust and cooperation.   Discussions with subjects 

about participation in research are done in a stylized manner.  Subjects should 

demonstrate that they understand the project and their role in it in their own words.  

Lessons learned from the process of obtaining informed consent in research studies 

have been co-opted by physicians in clinical practice.  Specifically, informed consent 

is not a signature, but a process of ensuring understanding. In clinical practice, all 

relevant alternatives with associated risks and benefits are to be included. 

 By adopting measures that engage patients and that encourage them to be more 

informed participants in the physician-patient relationship, we are co-opting the 

beneficial parts of the research process. (Vranceanu)  Evaluations of physician-patient 

informed consent discussions have shown that the informational content of discussions 

are not consistent among physicians or among patients of a physician. (Wee, 

Rosenthal, Berman)  Shared decision making involves a more detailed conversation 

between the physician and patient, including a patient’s preferences.  Decision aids 

such as videos, brochures, and other written material have been shown to standardize 

health literacy in the area of interest (Waljee).    

15. Current arguments for and applications of higher levels of evidence to the 

practice of surgery 

Though surgical practice differs from medical in many ways, the decisions to 

perform high-quality research to determine optimal treatments and to adopt practices 
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supported by well-done research are common to both fields.  Medical training is 

rooted in the scientific method, journals are structured in a scientific format, and much 

of medical theory is based on scientific principles. Surgery may have artistic elements, 

but surgeons are not artists and are not viewed by society as artists.   

As Rubenfeld stated, “It would be the rare critical care clinician however, who 

believes that insights into ….treatment come from divine inspiration, reflective 

meditation, or logical inductive reasoning.” (Rubenfeld)  When the answer to a 

question is best addressed with an empirical method, authority is not the optimal way 

to determine the best action.  If we accept empiricism and the scientific method as 

valid ways of addressing a question, we must change from an authoritarian belief 

system to a more egalitarian model.  The best way to address the questions of safety 

and risk are by using empiric methods.  Authority or expert status alone cannot do this.  

We may have intuition regarding a treatment, but unless one believes in psychic 

powers, there is no way of knowing with certainty that a patient will have a given 

outcome, positive or negative, and unless we review our outcomes on a continuing 

basis, we may develop false beliefs with true risks.   

Surgical equipoise is a barrier to changing how an individual surgeon performs 

a particular operation.  If the benefits are the same between two procedures but the 

risks are higher for one while controlling for expertise, the less risky procedure should 

be taught and learned.  In this case, a surgeon’s preference should not be a determining 

factor if a procedure can be learned with reasonable ease.   
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 Many, if not most, surgical disorders could be considered rare events when 

compared to the total population.  The only way that patients will be able to be 

stratified adequately to better predict specific risks and benefits is to combine efforts 

in multicenter studies. Well-designed databases will allow investigators to ask 

appropriate questions of the material, apply the data, and recheck outcomes.  The 

pediatric oncologists have successfully applied this mechanism to complex diseases, 

some university surgeons are starting to do this on a smaller scale.  

Surgery is expensive, and surgeons have traditionally been reimbursed on a 

piecework basis.  Because the cost of medical care is continuing to increase to 

unsustainable levels, payers have started to initiate programs whereby physicians and 

hospitals are paid for performance or outcomes rather than for work done.  It would 

benefit surgeons to create systems by which to document their effectiveness in caring 

for patients.   

16. The future and options for application 

Several classes of problems should be addressed by using higher levels of 

EBM in surgical research: high risk, high cost, rare, and multiple-option events.  There 

is obviously overlap between groups.   High risk procedures in plastic and hand 

surgery include obesity surgery, microsurgical reconstruction of complex wounds, 

procedures involving implanted foreign material, management of the mangled 

extremity.  High cost procedures (whether looking solely at an individual or the 

aggregated cost for society) include implantation of hardware, multi-stage or multi-

team reconstructive procedures, common procedures (carpal tunnel releases, trigger 
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finger releases, breast reductions, hand fractures, and arthritis), procedures with a long 

or unpredictable recovery, and futile treatments. Rare events include reconstruction of 

congenital hand or craniofacial differences.   

It is a classic surgical maxim that if there are multiple ways of managing a 

problem, there is no one good way of doing so.  More in-depth investigation of these 

disorders might better delineate risks and benefits and be able to offer more concrete 

recommendations to the practitioner. 

One of the many challenges will be to get surgeons to consistently follow 

approved best practices.  This will involve greater understanding of levels of evidence, 

acceptance of them, familiarity with the literature, and willingness to change one’s 

practice patterns.  To aid in this, the medical societies and journals will need to show 

physicians that there is data to support the new recommendations.  They may need to 

instruct members on EBM techniques and make it a part of national meetings.  The 

Evidence Based Practice Committee of the American Society of Surgery of the Hand 

is requesting that the level of research of all abstracts presented at the national meeting 

be noted and that levels of evidence supporting recommendations of panels be 

likewise mentioned.  It has been acknowledged that the levels will generally be low, 

but it is a mechanism of changing the culture.   Surgical journals (Journal of Bone and 

Joint Surgery, the Journal of Hand Surgery) are starting to include levels of evidence 

with the articles, and increasing numbers of articles about EBM advocating its 

application to the practice of medicine are being written.  Surgical leaders need to 

model behaviors for other surgeons and for trainees. Understanding of EBM needs to 
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become part of renewal of hospital privileges and board certification.  The American 

Board of Medical Specialties is including requirements for ongoing education using 

high quality evidence in Maintenance of Certification documentation.   

Surgical specialties are starting to gather data on outcomes.  This is part of the 

Maintenance of Certification process for Plastic Surgeons.  Plastic Surgery has also 

started a computer data base, TOPS (Tracking Outcomes in Plastic Surgery), that 

collects basic information on patients operated on by board-certified plastic surgeons 

as well as surgeons in the board-certification process.  It is currently fairly 

rudimentary, but it is hoped that each iteration will become more useful.  Systems 

need to be straightforward, and ideally, they would connect to a practitioner’s 

electronic medical record to minimize the work needed to enter data in multiple 

locations.  The patient information must be de-identified to avoid loss of 

confidentiality.  The system should be easily modifiable, not expensive, and provide 

timely feedback.  Practitioners should be able to search the database to create 

publishable papers provided appropriate IRB authorization is given.  The system could 

also be set up to do multi-center prospective studies to optimize the treatment of rare 

events or to assess the impact of new technology. 

17. Conclusions 

Evidence based medicine is a relatively new paradigm and is becoming widely 

accepted as a better way of knowing and practicing medicine than the historical 

combination of pathophysiology with clinical experience.  Its adoption by surgeons is 

slow, however, and there are still significant systemic and personal barriers to full 
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incorporation into the field of medicine.  Surgeons have not demanded higher levels of 

evidence in their literature; it is only fairly recently that work is being done to go 

beyond expert opinion in published articles.  Given that working with higher levels of 

EBM has not been part of the tradition of surgery, there is suspicion as to its potential 

intent and impact on a surgical practice.   If surgical trainees are not taught that there 

is value or necessity in knowledge of different levels, they will not frame their 

knowledge base in that way. If research cannot show tangible value in EBM, the rate 

of adoption among practicing surgeons will be very slow. 

There is some early evidence that a more systematic practice can reduce errors, 

decrease complications, and improve outcomes.  Among the current arguments against 

EBM, I feel the most salient are that research may focus on easier questions that can 

be investigated via an RCT rather than on tackling larger problems with greater 

societal impact.  If the RCT is the only type of study funded or published, high quality 

observational studies, which may answer certain questions more effectively, may be 

discriminated against.  Of the arguments for EBM, I feel that it provides a better way 

to practice in the best interest of the patient.  Given the wide variance in care, lack of 

knowledge of outcomes, and high cost of medical care, practices that help surgeons be 

safe, effective, efficacious, and equitable should be incorporated. 

To quote A. Bradford Hill, “All scientific work is incomplete – whether it be 

observational or experimental.  All scientific work is liable to be upset or modified by 

advancing knowledge. That does not confer upon us a freedom to ignore the 
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knowledge we already have, or to postpone the action that it appears to demand at a 

given time.” (Hill)   
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19.  Appendix A.   Glossary of terms 

Boxer’s fracture: a break of the small finger (5th digit) metacarpal bone at the area of 
the smallest diameter, the neck. The neck is just proximal to the joint between the 
hand and the finger, the metacarpophalangeal joint. 
 
Case-control study: This study design compares two groups of people: one with the 
disorder of interest (the case), the other without (the control). The study is done to try 
to delineate factors associated with the disorder of interest.  This study is done 
retrospectively; it looks at events that have already happened. See also, Level III 
study. 
 
Case report: Evaluation of a single patient or small number of patients who were 
subjected to an intervention but not compared to a control group. See also, Level V 
study. 
 
Case series: Evaluation of a consecutive group of patients who were subjected to an 
intervention but not compared to a control group.  See also, Level IV study. 
 
Categories of Medical Research 

Therapeutic: risks and benefits related to a specific treatment are 
compared 

  Diagnostic: methods to identify a disorder are studied 
  Prognostic: natural history of disorder or condition is studied 

Economic: primary outcome variable is related to monetary cost 
associated with a condition or treatment. 
 

Clinical practice guideline: a publication created for healthcare practitioners based 
on analysis of available evidence to assist in decision making for patients with the 
disorder of interest. 
 
Cohort study: Two groups are followed forward, one having been subjected to a 
treatment or exposure, the other not.  The outcome of interest is examined in each 
group. See also, Level II study. 
 
Controlled study: a study with two groups: one being subjected to an intervention 
and one which is being compared to it.  The groups should be as similar as possible 
with the exception of the intervention.   
 
Confounding variable: a factor that may distort the relationship between the trait 
being studied and the outcome being measured.  Randomized controlled studies 
attempt to control for this by making both groups as similar as possible. 
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Double blinded (masked) trial:  A study in which neither the investigator nor the 
subject is aware of which group (intervention or control) the subject has been enrolled 
in. 
   
Leukemia: cancer (uncontrolled growth) of tissues which make white blood cells.  
The white blood cells proliferate in the circulation and do not function normally. 
Masking: synonymous with blinding 
 
Meta-analysis: a review of a topic that combines the data from multiple studies to 
attempt to make a generalized statement about the material at question. 
 
Non-randomized trial: a study in which subjects are not enrolled into either the 
intervention or control group by chance.  They may choose the group, or the group 
may be chosen for them in a non-random fashion. 
 
Observational study: a study in which subject enrollment in the control or 
intervention group is chosen by preference and not by randomization.  
 
Prospective study: a study which follows participants in time going forward. 
 
Radial longitudinal deficiency: a complex deformity of the thumb and radius side of 
the hand and forearm.  Varying degrees of presentation can be seen, and concomitant 
disorders of the internal organs must be sought. 
 
Randomized trial: study in which participants are allocated to either a control or 
treatment group according to chance to examine the size of the effect of the treatment. 
See also, Level I study. 
 
Retrospective study: a study looking at events that have already happened.   
 
Selection bias: this bias can be related to inaccurate conclusions being made about the 
outcome of a study related to errors in the choice of the subjects who were included 
 
Sham treatment:  study subjects receive a placebo or undergo a surgical procedure 
that should have no clinical effect in order that comparisons may be made to a 
treatment that the investigators feel does have an effect 
 
Shared decision making:  the collaboration between physician and patient to 
determine the principles that guide care.  These are based on evidence and upon 
factors specific to the patient.   
 
Single blind trial: a study in which only the investigator knows which group the 
subject has been randomized to (control or treatment) 
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Study: trial, experiment, research.  Studies may be descriptive or experimental.  
Descriptive studies look at groups of people to attempt to make generalizeable 
statements about them (e.g., what percentage of patients have complications related to 
a drug or treatment).  Case reports and case series are descriptive and not analytical.  
Experimental studies involve some manipulation of allocation by the investigator (e.g., 
randomization of subjects into groups).  Randomized trials are experimental.  Between 
the two are observational studies with an experimental or analytical element (case-
control and cohort studies).  In these, attempts are being made to quantify relationships 
between treatment and control groups. 
   
Study levels 

Level I: Randomized controlled study.  Participants are assigned to a 
group.  This is a good design to study the effects of an intervention.   
Level II: Cohort study.  Two groups are followed forward, one having 
been subjected to a treatment or exposure, the other not.  The outcome 
of interest is examined in each group. 
Level III: Case-control study.  Retrospectively, two groups (one with 
an outcome of interest, the other not) are examined to see if they had 
the intervention or exposure of interest. 
Level IV: Case series.  A sequential group of subjects are evaluated to 
see if generalizations can be made.  There is no control group. 
Level V: Case report/ expert opinion.  A single patient is discussed or 
the author’s experience is given without supporting evidence. 
 

Treatment effect: the difference in value in a variable between a treatment and a 
control group.  Treatment effects are measured statistically to determine if there is a 
true difference in the variable between groups.  
 
Variable: a thing that is studied in an experiment.  Independent variables are the ones 
which are manipulated.  Dependent variables are those measured. 
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20. Appendix B. Levels of Evidence (modified from the JBJS online instructions 

to authors) 

 
 Study type: Therapeutic (T), Prognostic (P), Diagnostic (D), Economic 

(E) 
Level I RCT with appropriate statistics (TP) 

Well-designed (TPDE) 
Meta-analysis/systemic review of other Level I (TPDE) 
High subject retention (<80%) (P) 
Test of established diagnostic method with “gold standard” (D) 
Reasonably chosen costs, sophisticated statistical analysis (E) 

Level II RCT with some design flaws (T) 
Prospective comparative, subjects not randomized or other quality issues 
(TP) 
Meta-analysis/systemic review of other Level II (TPDE) 
Retrospective (P) 
Establishing diagnostic method on consecutive subjects with “gold 
standard” (D) 
Reasonably chosen costs but with less statistical rigor (E) 

Level III Case-control (TP) 
Retrospective comparative (T) 
Meta-analysis/systemic review of other Level III (TPDE) 
Evaluating diagnostic method with nonconsecutive subjects and no “gold 
standard” (D) 
Low quality financial analysis based on limited data (E) 

Level IV Case series (TP) 
Case-control with no “gold standard” (D) 
Minimal statistical analysis (E) 

Level V Expert opinion (TPDE) 
 
 
 
 
  
 


