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Abstract
Clinical expertise being a non-quantifiable term, includes a combination of various factors among which heuristics is a rather 

important concept. Heuristics is the process to ignore part of data available, so as to provide an easy path to the goals. Reasoning, 
Heuristics, and therapeutic decision making, are the lesser taught subjects in our curriculum. The best way to plan a treatment 
algorithm involves expertise to connect the symptoms and signs in a meaningful way, to order appropriate investigations and all data 
collected is correlated to produce a probable list of differential diagnosis. Analytical reasoning is then used to arrive at the correct 
answer as to which management protocol would suit a particular patient best!
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This slightly out of the box Review article is on decision mak-
ing, diagnosis, interpretation, and patient management, with a 
special reference to an orthopaedic surgeon. I will discuss Reason-
ing, Heuristics, and therapeutic Decision Making, the lesser taught 
subjects in our curriculum.

Introduction

Reasoning

Clinical expertise is a non-quantifiable term at least for now. 
We rank chess players, Olympic athletes, formula one racers, or a 
symphony artist, so that we are able to distinguish a Sunday boxer 
from an Olympic champion, or a grandmaster form a chess hobby-
ist. A bathroom singer from a professional singer, or someone like 
me, from a tennis professional [1]. 

However, in medicine and especially Orthopaedics, one you 
qualify, there is no ranking system based on one’s performance 
criteria. All of us occasionally consult an elite colleague, super spe-
cialist, or a center for excellence, but unfortunately there are no 
tests or benchmarks to identify these bests of the best, who have 
achieved the highest levels of skills in patient management in or-
thopaedics. 

Clinical expertise is a complex paradigm based on the following 
parameters: 

1. Experience of analyzing cognitive dimensions. 

2. Integration of verbal and non-verbal clues. 

3. Information gathering by observational, non-invasive, 
minimally invasive or invasive methodologies.

4. Diagnostic and therapeutic decision making. 

5. Excellent communication with patients and relatives. 

6. Leadership abilities and communication skills for proper 
management of support staff, assistants and nurses.

7. A reasonable IQ, memory, and a continued zeal to read, 
learn and assimilate knowledge. 

A, Intuitive reasoning 

Rule of thumb. We have memorized a large amount of data. 
We recognize pattern associations, and a very rapid and effortless 
judgment comes to the surgeon’s head in nanoseconds.

Reasoning can be of three varieties [2]
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Football injury, limping into your clinic with a swollen knee. 
Even before the patient has lain on the examination couch, the di-
agnosis is made. O’Donhue’s triad. Haemarthrosis. Medial menis-
cus, medial collateral, ACL. 

Because the surgeon has made no efforts in arriving at the di-
agnosis, he cannot say how he reached his diagnosis. This is called 
Heuristics and is an extremely important part of our decision mak-
ing. 

B, Analytical reasoning: 

This is a slow, methodical, effortful, deliberate, and consequent 
to documented reasoning. This is what is taught to all Orthopaedic 
surgeons during their training. However, with a passage of time, he 
or she is mentally able to invent a number of shortcuts, naturally 
influenced by experience, that shift the paradigm from analytical 
to intuitive reasoning!! 

C, Pattern Memory influenced reasoning: 

This is something that appears effortless, but our brain is sift-
ing millions of terabytes of data to reach flawless conclusions. The 
breed of the dog make of a car you see, characteristics of a per-
son’s face so that you recognize him the next time. These data are 
absent, these are present, so the diagnosis is this. All this happens 
unconsciously [3].

Heuristics

“To ignore part of data available, so as to provide an easy path 
to our desired goals.” 

Sixth sense or expertise, or donkey’s years, or wisdom, or stub-
bornness, or fossilization, or time; whatever you may call it, mod-
ern EBM devotees are against Heuristics because of Biases. 

Heuristics can be further divided into four:

•	 Representativeness Heuristic.

•	 Availability heuristic. 

•	 Anchoring heuristic. 

•	 Simplicity heuristic. 

Representativeness Heuristic is the extreme shortcut by which 
the surgeon slots the patient into a preexisting diagnostic possibil-
ity very much like pattern heuristic.

This however is fraught with possibilities of misdiagnosis, es-
pecially in the early stages of training and career, because of infor-
mation overload, an improper understanding of the prevalence of 
various problems, and a lack of previous experience to base current 
heuristic on [4].

Availability heuristic, a cognitive shortcut, is based on how eas-
ily prior similar cases can be brought to the mind. The errors in this 
method are most usually attributable to several sources of recall 
bias. 

Anchoring heuristic means estimating the possibility of a dis-
ease, (anchor), and subsequently adjusting the probability which 
goes up or down depending on the additional data received about 
the patient. 

Simplicity heuristic, looks at the simplest explanation that will 
account adequately for the patient’s symptoms or findings. 

The origin of individual heuristics van be analytic, or pattern 
memory influenced, both of which work in different ways. 

Analytic reasoning is a more complex process, whereby we don’t 
jump to a diagnosis, keep an open mind throughout, and right from 
the beginning, the surgeon rapidly makes and discards diagnoses, 
as each examination, clinical finding or investigation is uncovered. 
In analytical methods, all negative findings and negative tests con-
tribute as significantly to diagnosis as with the positive ones.

Pattern memory influenced reasoning appears effortless, but 
our brain is sifting millions of terabytes of data. This happens un-
consciously and fairly quickly. This is a precursor of heuristic or 
rule of thumb reasoning [5].

Planning treatment algorithms 

Thus, the best way to plan a treatment algorithm would involve 
expertise to connect the symptoms and signs in a meaningful way, 
based on which appropriate investigations are ordered. 

All data collected is correlated to produce a probable list of dif-
ferential diagnosis and gradually sift this list by analytical reason-
ing to arrive at the correct answer as to which management proto-
col would suit the patient best [6].
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The process of decision making begins the instant the surgeon 
sets his eyes on the patient, and continues till the treatment is over.

The ideal situation would be to personalize the recommenda-
tion for investigations and treatments, based on the best available 
evidence, taking note of patient’s age, unique preferences, risk fac-
tors, and socioeconomic considerations [7].

A newer and less popular addition to the above methodology is 
interaction with the patients or relatives, incorporating their val-
ues, and arriving at what is called a shared or collective decision 
making. Thus a displaced lateral condylar fracture in the elbow 
of a six year old, would remain a fracture neccitans, requiring an 
accurate reduction and internal fixation, while a closed femoral 
fracture in a teenager could be treated with a nail, plate or even 
skeletal traction, depending on the above paradigm [8].

When an orthopaedic surgeon accepts to treat a patient, his 
usual order of priorities are thus. 

•	 Patient welfare.

•	 Surgeon’s satisfaction.

•	 Surgeons reputation and goodwill.

•	 Surgeon’s perception of risks of malpractice claims.

•	 And finally, financial considerations (At least in ideal situ-
ations the order should be thus). 

However in the modern times, with increasing corporatiza-
tion and commercialization of medicine, subtle changes have hap-
pened, influencing the quality of health care provided to patients.

Where a surgeon is in private practice, it is logical for him to op-
erate and intervene more as these methods are more remunerative 
than conservative means. Where the surgeon is on a fixed salary 
basis, the bias is towards operating less, because interventional 
procedures are always riskier and more stressful for the surgeons 
than prescriptions. 

In corporate hospitals with fixed economic targets, surgeons 
are often required to utilize the operation theatres and costly MRI 
machines, resulting in unnecessary surgical interventions. 

The message to young surgeons from the above article is 
threefold

Read, read and read

Acquire knowledge to separate wheat from chaff. Don’t believe 

all that is published. Improve your mental database to have a large 
collection of FACTS. Only this will help you in analytical reasoning. 

Maintain strict records

Every patient you have seen. Every surgery you have performed. 
Publish if possible, but if you are too busy, don’t worry. At least re-
fresh and relive your surgical times. Pick up last year’s operation 
register, go through it page by page, and run through each surgical 
procedure you have done, and imagine it in three dimensions. Sa-
vour every success. Rewind each problem and difficulty. This men-
tal exercise should perform frequently if you want to become a top 
surgeon. 

And finally, before every surgery you perform, ask yourself 
these questions

Honest answers to the above three questions will certainly help 
the surgeon to define treatment algorithms and evolve the best 
management strategy for the patient [9].

This Review article is not advocating any method or set of pro-
cedures, nor is it advocating the supremacy of one form of manage-
ment over the other (say conservative over operative). It is just a 
view on decision making process amongst orthopaedic surgeons.
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