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Introduction

The practice of evidence based medicine means integrating individual clinical expertise 
with the best available external clinical evidence from systematic research—From 
“Evidence based medicine, what it is and what it isn’t” BMJ Jan 13 1996 Volume 312

�What Is a Difficult Decision?

Life is a constant stream of decision making. From the time we wake up until the 
time we go to bed, we are continually making decisions. Every action taken, every 
movement, every thought has derived in some way from the decision-making pro-
cess. Decision making is so essential to everyday function that it seems like much 
of it happens without our consciously thinking about it. But have you ever stopped 
to think about what a decision is and how it is derived? When you stop to consider 
this for a moment, you realize that what seems like something simple and mundane, 
the act of making a choice, is actually quite complex. So complex that there are 
entire psychology departments, societies, and scientific journals dedicated to study-
ing and understanding human decision making. For the context of this book, how-
ever, let us consider a simple definition. In essence, decision making is the process 
of selecting a course of action from among multiple alternative possibilities. The 
final result of this process being a choice that will ultimately lead to future conse-
quences. In medical decision making, it is these future consequences that we are 
consciously and subconsciously weighing every time we give our advice or opinion 
to our patients. Decision making becomes difficult when there is uncertainty regard-
ing the type or magnitude of the consequences of each alternative being weighed. 
The more uncertainty, or the bigger the possible consequence, the more difficult the 
decision. Uncertainty is inherent in the medical decision-making process. We as 
physicians expect that our tests are not perfect, good outcomes are not always guar-
anteed, and the risks and benefits of our interventions vary based on circumstance. 
After all, it often seems as if the whole point of learning about sensitivity, specific-
ity, and receiver operator curves in medical school is to remind us of the fact that 
there is still a certain amount of “art” in the science of medicine.
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�What Is This Book About Anyway?

It is from this idea that a lack of information leads to difficult decisions that this 
book Difficult Decisions in Endocrine Surgery was created. We started with a sim-
ple premise, to identify clinical scenarios that we see in our academic endocrine 
surgery practice that made us pause for a minute and think “what in the world are 
the evidence-based data on that?” Fortunately for us as editors of this book, there is 
no paucity of unusual, rare, and interesting cases that come through a busy aca-
demic endocrine surgery practice. That aspect of endocrine surgery is in part what 
makes it such an interesting clinical practice and what drives so many interesting 
research questions. Aside from the rare and unusual we also felt that to keep the 
book contemporary and useful on a broader level it was important to include chap-
ters on things that might be more common, but are still controversial. Once the 
questions were identified, we looked through available literature as well as past 
meetings of the American Association of Endocrine Surgeons to find our expert 
chapter authors. We asked these authors to use a strict set of guidelines to write 
evidence-based medicine chapters on each topic. The goal being to provide the 
reader with the highest level of evidence possible to allow for clinical decision mak-
ing. You can think of this book almost as a premade literature search combined with 
an expert mentor giving his or her own take on that literature. At the time of the 
writing of this book, there really is no additional scientific evidence available on 
most of these topics outside of what you will find synthesized here.

�What Is Evidence-Based Medicine Really?

A common theme you will see throughout this book is a lack of good, objective 
level 1 evidence for many of the topics being discussed. Using the definition of a 
“Difficult Decision” that we outlined above, it was inevitable that we would come 
up with a set of clinical scenarios that did not have much evidence to support their 
treatment or care. So you might reasonably ask, is this book then an evidence-based 
book? We would argue that yes, in fact, this is an evidence-based book of a high 
quality. We believe this to be the case because the meaning and purpose behind the 
idea of “evidence-based medicine” is often misunderstood. Evidence-based medi-
cine is not a mechanical following of practice guidelines. As explained in an edito-
rial by Dr. David Sackett, one of the pioneers and founders of the evidence-based 
medicine movement, “The practice of evidence based medicine means integrating 
individual clinical expertise with the best available external clinical evidence from 
systematic research.” In endocrine surgery, because there are many things that are 
unusual and rare we deal daily with cases and scenarios that do not have high levels 
of research-based evidence. In these cases, we can still practice evidence-based 
medicine, but we do this by integrating what little evidence is known with our own 
clinical experience along with the clinical expertise of those among us who have the 
most experience dealing with these situations. In this way, we learn and grow as 
individual practitioners and expand the broader field of endocrine surgery. We hope 

Introduction



xi

you find this book informative and useful, as well as helpful for your patients. We 
also hope that you take the lack of evidence presented in this book not as a negative 
but as a positive motivator to continue to expand your own personal research 
endeavors, as well as those of the entire endocrine surgery community. It is the basic 
inquisitive nature that is at the core of what drives so many of the most important 
clinical research studies. If this book leaves you with more questions than answers, 
then perhaps, counterintuitively, we have done our job.
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1Evidence-Based Medicine 
and the GRADE Approach

Sadeesh K. Srinathan

Abstract
Evidence-based medicine (EBM) is a term which entered the lexicon of medical 
practice in 1992. It can be defined as “the conscientious, explicit, and judicious 
use of current best evidence in making decisions about the care of individual 
patients”. In this chapter we illustrate how to practice EBM using a sequence of 
straight forward steps moving from phrasing a clinical question to making a 
judgment of the risk of bias in the evidence we encounter. We will then introduce 
and use the GRADE system of determining the quality of evidence to allow the 
surgeon a means of determining their confidence in the evidence that they use to 
guide their clinical practice.

Keywords
EBM · Evidence based medicine · GRADE · Bias · Study design · Systematic 
reviews · Trials

�Introduction

Surgeons routinely make difficult decisions. In many cases, the difficulty lies in the 
need to make these decisions in the face of incomplete or unreliable information. An 
example of this in an individual patient is deciding to perform an exploratory lapa-
rotomy for an acute abdomen where the evidence from diagnostic studies may be 
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incomplete or contradictory. Another example, in terms of policy, would be to 
decide on the appropriateness of screening for occult malignancies where the evi-
dence for early detection may be closely matched by evidence for undesirable 
events such as overtreatment.

In this book, difficult scenarios commonly encountered by the endocrine surgeon 
are presented. The authors of each chapter lay out the available evidence and make 
a recommendation as to the appropriate responses in these scenarios. They have fol-
lowed the principles of evidence-based medicine to come to their recommendations 
and the purpose of this chapter is to present an overview of the process which led to 
their recommendations.

The phrase Evidence Based Medicine (EBM) came into widespread use after 
1992 following a publication by Guyatt et al. [1], and is now commonly agreed to 
mean: ‘…the conscientious, explicit, and judicious use of current best evidence in 
making decisions about the care of individual patients. The practice of evidence 
based medicine means integrating individual clinical expertise with the best avail-
able external clinical evidence from systematic research” it also means that “…
thoughtful identification and compassionate use of individual patients’ predica-
ments, rights, and preferences in making clinical decision…” [2].

The practice of EBM can be carried out by using the following principles: (1) ask 
a clinical question, (2) locate the evidence, (3) appraise and synthesize the evidence, 
and (4) apply the evidence [3].

�Asking the Clinical Question

On the face of it, asking the clinical question is straightforward. A patient problem 
is presented, and a question arises. For example, Mrs. Smith is presenting with a 
multinodular goiter. Should this patient undergo a total thyroidectomy or a subtotal 
thyroidectomy?

Going directly to Google with the key words “thyroidectomy for goitre”, we 
obtain 250,000 hits, while Wikipedia results in 17 hits. Clearly, neither of these 
extremes is satisfactory in helping us to determine a surgical approach. A useful step 
is to convert this specific clinical question about Mrs. Smith to a form that will allow 
us to search for the relevant evidence. The PICO format, which is used throughout 
this book, is a useful tool for this purpose.

The P stands for Patient or Population and specifies the patient group to which the 
question refers, in this case it may be: (a) all patients with a multinodular goitre, (b) 
adult patients with a multinodular goiter, (c) adult patients with a non-toxic multi-
nodular goiter (d) adult patients with a non-toxic multinodular goiter who have had 
a previous operation in the neck. It is apparent that each iteration of the definition of 
the population is more and more specific. These details are important, but we may 
limit the information available to us if we define our population of interest too 
narrowly.

The I is for the Intervention or exposure of interest and specifies what has hap-
pened to a group of patients such as an operation, or a diagnostic test. In our example 
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the intervention we are considering is a total thyroidectomy. However, there could 
also be specific issues that are considered important such as the use of drains.

The C refers to the comparator that we are interested in. In this case it is a subto-
tal total thyroidectomy, but again we should be mindful of specific details of the 
standard procedure that may be important for our specific question.

O stands for the Outcome of interest. It is very important to be specific about the 
outcome of interest as it is likely that various studies may have used different out-
comes in the study design than the one you are interested. One study may have been 
focused on goiter recurrence, whereas another may have been focused on incidence 
of major complications. It is worthwhile to identify each outcome of interest in the 
specific clinical scenario and to order them in order of importance to the patient and 
surgeon so that an overall assessment of the utility of an intervention can be made.

Taking these features of the clinical question into account, we can frame the 
scenario for Mrs. Smith in the following PICO question:

In an adult patient with a non-toxic goiter, does a total thyroidectomy result in 1) decreased 
mortality 2) lower or same goiter recurrence 3) fewer complications than a subtotal 
thyroidectomy?

P: Adults with a non-toxic multinodular goiter
I: total thyroidectomy
C: subtotal thyroidectomy
O: (1) operative mortality, (2) goiter recurrence, and (3) complications

It is worth considering when reviewing the chapters in this book, whether the 
PICO questions chosen by the authors are sufficiently similar to your own formula-
tion of the question for their findings and recommendations to apply to your specific 
case.

�Finding the Evidence

Often the first step in a literature search is to go to PubMed, the interface to access 
the Medline database of citations in the National Library of Medicine in the United 
States. However, a search of “total subtotal thyroidectomy” produces 776 citations. 
This is more than we can reasonably go through for the purposes of answering a 
specific question for a patient. But, if we use the Clinical Queries page in PubMed 
which uses an algorithm to deliver focused studies relevant to clinical practice [4], 
we obtain citations for 26 systematic reviews and 313 clinical studies, much better. 
Alternative search engines include TRIP database (http://www.tripdatabase.com/) 
and SUMsearch (http://sumsearch.org/), which use multiple databases including 
Medline, EMBASE, and databases of guidelines and technology may also be used. 
Last, but certainly not least is the expertise available through your local medical 
librarian who will be well versed in the methods of constructing a PICO question 
and finding the relevant information from the medical literature.
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�Appraising the Studies

Once we have found the studies of interest, the next step is to identify the “best 
evidence”. The concept of “best evidence” assumes a hierarchy of evidence. But to 
apply a hierarchy, it is important to understand the types of study designs and their 
use in answering specific types of clinical questions. Grimes and Schulz [5] provide 
a useful taxonomy of study designs (Fig. 1.1). In general, questions related to the 
superiority of one intervention over another (or no intervention) are best answered 
by experimental studies where one group of patients are assigned to the intervention 
by a bias free method, while another receive a comparison intervention. The gold 
standard for the experimental study is a well-designed randomized trial. Other types 
of clinical questions such as that of prognosis are appropriately answered using 
cohort studies, while questions of diagnosis rely on comparing the performance of 
a diagnostic test to a gold standard.

All study types have the potential for any number of biases which may lead to a 
finding which deviates from the “truth” [6]. The tools of critical appraisal are used 
determine the type and extent of these biases in the design and conduct of the study 
and make a judgment of how it may have affected the findings of the study and the 
extent to which it undermines our confidence in the validity of the findings.

There are many excellent resources and tools to guide us in the specifics of 
appraising the medical literature and practicing EBM and these are listed in the 
recommended readings.

What happens when despite the best formulation of a question and literature 
search we are unable to find the high quality systematic review or randomized trial 
to guide us? Do we abandon the principles of EBM? Again from Sackett: “Evidence 
based medicine is not restricted to randomized trials and meta-analyses. It involves 
tracking down the best external evidence with which to answer our clinical ques-
tions…. However, some questions about therapy do not require randomized trials 
(successful interventions for otherwise fatal conditions) or cannot wait for the trials 
to be conducted. And if no randomized trial has been carried out for our patient’s 
predicament, we must follow the trail to the next best external evidence and work 
from there.” [3].

Although we can approach each problem we face by formulating a question and 
finding the best available evidence, individual clinicians are unlikely to have the 
time or resources to do this for all possible scenarios. To illustrate: our example 
PICO question generated 85 results using PubMed. To identify and read through the 
abstracts or articles for this one question can take a considerable amount of time. To 
then appraise each study for its quality and relevance will add more.

The alternative to searching for each question has been standard textbooks, 
which seek to distill the evidence and guide clinical practice. The authors of these 
textbooks have always made decisions about which studies to consider and judg-
ments about their confidence in making recommendation based on this evidence. 
However, these judgments and decisions have not been transparent. And although 
there are many schemes in use which grade the level of evidence and have been 
increasingly used in textbooks, it is not clear on what basis these decisions of grade 
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were specifically arrived at [7]. A good systematic review makes transparent the 
question, the search strategy, and the rules for inclusion of studies and on what basis 
the quality of the study is determined. However, the final assessment of the overall 
quality of evidence and the subsequent recommendation arising from this evidence 
is often obscure.
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Fig. 1.1  Algorithm for classification of types of clinical research. From Grimes DA, Schulz 
KF. An overview of clinical research: the lay of the land. Lancet. 2002; 359(9300):57–61; with 
permission
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