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1.Abstract

Purpose

This literature review looks to analyze the reliability of physical exams, along with signs and

symptoms when determining the diagnosis.

Methods

To answer this question a literature review was performed looking at the reliability of the

Lachman test, the S3 heart sound, and the Alvarado score for aiding in determining the diagnosis

Results

The Lachman test was good for ruling in ACL disruption with a specificity from (0.91- 0.97) and
poorly for ruling out ACL disruption with a sensitivity ranging from (0.70-0.87) The presence of
an S3 heart sound is a highly specific test for the presence of heart failure with a specificity
ranging from 0.88(18) to 0.99(9) and a patient with an S3 there is an LR of 11 that the patient is
experiencing heart failure. In terms of diagnostic accuracy, the Alvarado score cut of a point off
5 was excellent for ruling out appendicitis with sensitivities reaching 99% overall with each

subgroup being 96% men, 99% woman, and 99% in children.

Conclusion

It was not shown that physical exam findings along with clinical suspicion cannot replace
advanced imaging testing and specific blood work testing. Physical exam findings for clinical
suspicion should remain in standard practice when examining patients and should be considered
before ordering multiple tests as physical exams can provide a lot of information before the

testing results come back.



2.Introduction

The medical diagnosis is one of the many goals for any aspiring and seasoned medical
professional. This is the process of determining the disease or condition by solely examining the
patient’s signs, symptoms, physical exam findings, and investigations. Historically this has been
obtained by performing an extensive history and physical exam to determine the diagnosis.
Peterson at al observed that in 1992 that 86% of cases obtained the correct diagnosis by history
and physical alone. (1) In modern medicine, physicians, physician assistants, and other medical
professionals have a lot more in their toolbelts, including access to investigations, lab results and

now modern technology including advanced imaging and genetic sequencing.

The issue with physical exam and signs is that they can be subjective with some tests
lacking in sensitivity and specificity. Technology integration should be actively encouraged to
keep physical exam up to date with modern medicine. The more recent trend with medicine is
the interest in treating the lab values, rather than the actual patient. In practice there is a tendency
to quickly review the labs from last night, look at the most recent nursing note. If there were no
concerns with the patient overnight, there are many busy students who fail to examine their
patients. (2) The trend has moved from listening and feel, to a more test and retest. Garibaldi et
el lists a few factors that could have led to a decline in physical examination skills in recent
years. One hypothesis is that in modern hospitals, graduate medical trainees spend as little as
12% of their time in direct contact with patients and their families. (2) This decreases the
opportunities for practice and reduces the number of practitioners who are confident in their
ability to teach these examination skills. There is also a question of the relevance of physical

exam in the age of technology, but medical personnel fails to recognize that many maneuvers are
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just as reliable as gold standard technology-based tests. (2) For example as looking at signs of
heart failure such as a positive abdominal jugular test with a kappa of 0.92 compared to
interstitial edema ( by chest radiograph) with a Kappa of 0.83 as described by Garibaldi et al. (2)
(See table 1 in appendix)

In current medicine with new incoming diagnostic tests and investigations can be readily
available in large hospitals. This poses a minute problem in a large hospital setting with large
amounts of funding and resources available. The problem with relying on these to make the
diagnosis is in underserved areas. A study published by Statistics Canada 2011 estimates a rural
population of approximatively 6.3 million Canadians(3). This accounts for a population that may
not have the resources or access to expensive and high-tech diagnostics. Rural health care units
(including northern nursing stations, small hospitals, and clinics) resources can be scarce
therefore a good history and physical exam by the clinician of the area may be the only method

of determining the patients’ diagnosis.

Now the question arises, is this because the history and physical exam alone is not
sensitive and specific enough to lead to diagnosis? Is there too much variability from physician

to physician’s ability to make the diagnosis?

This review aims to determine if physical exams are as specific and sensitive as gold standard

imaging in leading to an accurate diagnosis

2.1 Background

2.1.1 Physical exam origin

The physical diagnosis had its origins in Grecian medicine. They took a careful history

and practiced direct auscultation. They largely used observation, with careful documentation that



was shown to similar to that of the modern-day clinical interview. One of the most famous was
Hippocrates (460-370 BC) lived during the golden age of Greece. His clinical cases that were
collected not 1700 years later, demonstrated a high level of medicine including a careful history,
inspection, palpation, direct auscultation with further examination of the sputum and urine. (4)
This method of clinical examination takes many of the similar steps that are performed in the

modern clinical interview.

2.1.2 Physical exam modern

The modern clinical exam involves but not inclusive to take a focused history, including
asking information about the timing of current symptoms, family history, previous medical
history, current medications, allergies, examining the patient by inspection, auscultation,
percussion, palpation along with obtaining a set of vital signs. (5) Clinical exams can include a
basic set of blood work looking at electrolytes, creatinine, lipid profile, liver enzymes, and
complete blood count look at organ function at a chemical level. Further tests are usually ordered

once a differential diagnosis is established to formulate the final diagnosis. (6)

2.1.3 Interobserver reliability

Reliability of physical exams is commonly measured by a calculated kappa score. A
kappa score of 0 means that agreement between two observers happens by chance alone. A
kappa of 1 indicates perfect agreement. The kappa can range from -1 to +1, but it has its
limitations. In general, a kappa score greater than 0.4 is considered reasonable for a diagnostic
test. (2) Many physical examination maneuvers have kappa scores between 0.4 and 0.75, which
indicates intermediate to good reliability. Even after a diagnosis is made, the physical

examination is important in following the disease’s trajectory and severity. (2)



2.1.4 Sensitivity

The sensitivity of a test is defined as the proportion of people with the disease who will
have a positive result. For example, a highly sensitive test is one that correctly identifies patients
with a disease. If a test has a sensitivity of 100% it will identify all patients who have the disease.
(7) Tests that are highly sensitive can be useful for ruling out disease if a person has a negative
result. For example, women have pap smears every three years once they are sexually active, a

negative result on a pap smear, increases the likelihood that they do not have cervical cancer.

2.1.5 Specificity

The specificity of a test is the proportion of people without the disease who will have a
negative result. This meaning that specificity of a test refers to how well a test identifies patients
who do not have a disease. (7) A test with 100% sensitivity will identify every patient who does
not have the disease. Tests with high specificity (a high true negative rate) are most useful when

the result is positive. This can be useful to rule in a patient who has a certain disease.

2.1.6 Likelihood Ratios

Likelihood ratios are used to better understand how test performance affects clinical
decisions. These offer an approach to assessing test performance that is unaffected by the rate of
the condition being assessed in the population which also incorporates the found sensitivity and
specificity into a more clinical useful value. (7) A positive likelihood ratio indicates the effect of
a positive examination finding on the probability that the condition exists. While a negative

likelihood ratio looks at the effect of a negative examination on the probability of that conditions



exists. If a result is negative for a diagnostic test, it is suggestive that the chance of the condition

existing is very low. (7)

2.1.7 Lachman test

The primary function of the Anterior cruciate ligament (ACL) is to control anterior
translation of the tibia as well as Varus and valgus forces on the knee joint. The ACL originates
from the posteromedial aspect of the lateral femoral condyle. The ACL is the most commonly
injured knee ligament. In the United States, there is an annual incidence in the general population
of approximately 1 in 3500. Around half of these requiring surgical reconstruction, the estimated
cost for these injuries is almost a billion dollars per year. (8) ACL rupture can leave patients with
knee joint instability during even during daily functional activities. Surgical intervention for the
ACL rupture is the preferred treatment in patients that remain active and have presenting
instability.

Thus, this leads to the importance to accurately being able to perform the most accurate
clinical exam tests available to aid in the diagnosis of an ACL tear. This is to accurately allow
medical professionals to screen for ACL injuries that require a further referral, advanced sets of
imaging with possible surgical intervention as therapy. There are three clinical tests that are
commonly used to look for ACL disruption including the pivot test, anterior drawer test, and
Lachman test. This review looking primarily at the sensitivity and specificity of the Lachman

Test for aiding in the diagnosis of ACL disruption.



Figure 1. Comparison of Normal ACL Anatomy to ACL Disruption
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The Lachman test is performed with the patient lying supine and with the involved
extremity on the side of the examiner. The femur is stabilized with 1 hand, with the patient’s
knee joint in 20° to 30° of flexion. The examiner’s other hand is applied to the posterior aspect of
the proximal tibia. An anteriorly directed force is applied to displace the tibia. Increased anterior
tibial translation with a soft endpoint compared to the other side constitutes a positive test,

indicating disruption of the ACL.(8)

2.1.8 S3 Heart sound

Heart failure is the pathophysiological state in which an abnormality of cardiac function
is responsible for failure of the heart to pump blood at a rate required by metabolizing tissues, or

to do so requires an elevated filling pressure to meet the demands. An alternative way to define
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left sided heart failure is there is a decrease in left ventricular ejection fraction or an increased
filling pressure. Left sided heart failure can be divided into one of three groups. A patient can
have either decreased ejection fraction with normal filling pressure, decreased ejection fraction
with increased filling pressure, or lastly normal ejection fraction with increased filling pressure.
Ejection fraction can be measured with standard methods including echocardiograms,
radionuclide angiography, Magnetic resonance imaging or cardiac catheterization. A decrease in
ejection fraction shows there is an issue with systolic dysfunction. If the heart is failing to meet
demands, it adapts by increasing left ventricular filling pressure to optimize cardiac output.
Increased filling pressure also correlates with increased symptoms such as dyspnea and edema.
The left ventricular third heart sound or sometimes referred to as ventricular gallop
occurs during ventricular vibration with rapid diastolic filling. This vibration may occur when
either filling pressure is increased, or ventricular compliance is reduced. The third heart sound is
low pitched and may be faint or intermittent. It should be sought with the bell of the stethoscope
over the apical impulse. Listening while the patient is in the 45-degree left lateral decubitus
position doubles the yield. The third heart sound may be confused with other diastolic sounds
such as an opening snap, an abnormally split-second heart sound, or even a fourth heart sound if
the patient is tachycardic. The third heart sound is, with rare exception, the only mid-diastolic
sound. It occurs approximately 150 milliseconds (ms) after the second heart sound, or 5 times

longer than the normal split of the second heart sound. (9)

2.1.9 Alvarado score
Acute appendicitis is the most common cause of an acute abdomen requiring surgery,

with a lifetime risk of about 7%.(10) Appendicitis can have symptoms that mimic over
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conditions, leading to a certain challenge when coming up with the diagnosis. In 1986, Alvarado

constructed a 10-point clinical scoring system, also known by the acronym MANTRELS, for the

diagnosis of acute appendicitis as based on symptoms, signs and simple diagnostic tests in
patients presenting with suspected acute appendicitis.(11) The Alvarado score looks at risk
stratification in patients who are presenting with abdominal pain and linking the probability of
appendicitis to recommendations including discharge, if the patient needs to be observed or if
surgical intervention is indicated. This score can be used to aid in clinical judgment if further

investigations including ultrasound or CT scans are needed. This clinical tool can be useful in

areas of the world that have limited resources, a large time lag or lacking availability of imaging

procedures.

Figure 2. The Alvarado Score
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Figure originally used by Alvarado et al, 1986, A Practical Score for the Early Diagnosis of

Acute Appendicitis

Predicted number of patients with appendicitis:

e Alvarado score 1-4 -30%
e Alvarado score 5-6 -66%

= Alvarado score 7-10 - 3%

(12)
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3.Methods

This paper included three small scale literature reviews for the Lachman test, S3 heart sounds,

and Alvarado score. Several procedures were followed to ensure high-quality review of the

literature on physical exam/scores specificity, sensitivity and interprofessional reliability. Three

databases were searched including PubMed, Google Scholar, University of Manitoba Libraries.

Secondly, the reference section for each article found was searched in order to find additional

articles. Initially, a comprehensive search of peer-reviewed journals, but not including case

reports, or peer reviews was completed based on a wide range of key terms and selection criteria

are outlined in the table below

Table 2. Selection criteria, key search terms, and number of studies meeting selection

criteria

Lachman test

S3 heart sounds

Alvarado score

Selection Criteria

English transcript

Published in the last
20 years

Studies performed in
developed countries

Randomized control
trial/ meta-analysis/
systematic review

English Transcript

Published in the last
30 years

Studies performed in
developed countries

Randomized control
trial/ meta-analysis
/systematic review

English Transcript

Published in the last
20 years

Studies performed in
developed countries

Randomized control
trial/ meta-analysis
systematic review

Key search terms

Clinical exam;
Lachman’s test, inter-
user reliability,
Kappa, reliability,
ACL tear diagnosis,
ACL disruption,;
Arthroscopy;

Gold standard;
maneuver

Left ventricular
failure; ventricular
gallop; inter-user
reliability; heart
failure; sensitivity;
specificity;
hemodynamic,
auscultation; S3; fluid
overload; gold
standard;

Acute appendicitis;
Alvarado score;
surgical appendicitis;
inter-user reliability;
sensitivity;
specificity, validity,
RLQ pain,
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| Yield

| 7047

| 6 0f 25

| 14 of 40

It should be noted that a meta-analysis was not conducted because the focus of the studies,

method of data analysis, subject area and types of physical exam finding varied considerably.

The overall lack of assessment precision would make a meta-analysis essentially meaningless.

4. Results

4.1 Lachman Test

The literature was reviewed to analyze the diagnostic accuracy of the Lachman test for

diagnosing ACL both partial or complete ruptures. Multiple sources were reviewed including

pooled data from meta-analyses by Benjaminse et al(8), Jackson J et al(13), Mulligan et al(14)

and Scholten et al(15), see table below.

Table 3. Lachman Test sensitivity and specificity

Study Study type Number of Sensitivity with | Specificity with
patients CI CI

Benjaminse A et | Meta analysis 2276 0.85 (0.83-0.87) | 0.94 (0.92-0.95)

al

Jackson J et al Meta analysis NA .87 (0.76-0.98) 0.93 (0.89-0.96)

Mulligan et al prospective 52 0.70 (0.49-0.84) | 0.97 (0.83-0.99)

Scholten et al metanalysis 969 0.86 (0.76-0.92) | 0.91 (76-0.92)

There have even been studies comparing Physical examination and MRI findings for

diagnosing ACL tears. It was shown by Rose et al(16) that there was no significant difference

between the accuracy of clinical examination and MRI in the diagnosis of ACL tears. Similar

studies including a systematic review by Jackson J. et al(13) that clinical examination of ACL

disruption has a sensitivity of 0.74 (CI 95% 0.60-0.88) and specificity )0.95 CI (0.92-0.98)




compared to MRI with a sensitivity of 0.87 (0.83- 0.91) and specificity of 0.91 ( 0.88-0.91).

Interobserver reliability was only looked at in one study by Mulligan et al showing that the

Lachman test had interrater reliability of k= 1.00 showing perfect reliability between the

examiners.(14)

4.2 Third heart sound

The literature was reviewed to analyze the diagnostic accuracy of the third heart sound

(ventricular filling gallop or S3) for left ventricular dysfunction. Multiple sources were reviewed

including pooled data from the meta-analysis by Simel et al(9), prospective trial by Harlen et

al(17) and retrospective trial by Patel et al(18) shown in the table below

Table 4. Third Heart Sound Accuracy for Left Ventricular Dysfunction

Study Study type Sensitivity Specificity

Simel et al Meta analysis 0.13 0.99

Harlen et al Prospective trial 0.31 0.95

Patel et al Retrospective 0.514 0.90;
0.782 0.882

1 abnormal systolic dysfunction where EF was less than 50%

2 abnormal systolic dysfunction where EF was less than 30%

The presence of an S3 was highly predictive of abnormal ejection fraction, though the

absence of an S3 is not uncommon in a patient with mild impaired EF. It was also shown by

Minami et al the presence of an S3 was independently associated with an increase of in-hospital

all-cause death [adjusted odds ratio(OR), 1.69; 95% confidence interval (CI), 1.19-2.41; p =

0.003] and cardiac death(adjusted OR, 1.66; 95% CI, 1.08-2.54; p = 0.020).(19) Among the

congestive physical findings related to heart failure (S3, rales, jugular venous distension and

peripheral edema) it was determined by Simel et al that the presence of a third heart sound

(ventricular filling gallop) increased the likelihood of heart failure the most (LR, 11; 95% CI,
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4.9-25)(9) Interobserver reliability of examination of a third heart sound was studied by Lok et al
looking at reliability of detecting between Two cardiologists, one general internist, three senior
and two junior postgraduate internal medicine trainees.(20) They found that detecting an S3 was
K =0.18 (95% CI, 0.13 to 0.24) concluding there was no apparent trend in the accuracy or

interobserver agreement with regard to the level of observer experience.(20)

4.3 Alvarado Score for Acute Appendicitis

The literature review to analyze the diagnostic accuracy of using the Alvarado score for
diagnosing acute appendicitis. A systematic review done by Ohle et al looked at 42 different
studies looking at the diagnostic accuracy of the score at two cut off points score of 5 1 to 4 vs. 5
to 10) and score of 7 (1 to 6 vs 7 to 10). The analysis focused on three subgroups men women
and children.(11) It was found that in terms of diagnostic accuracy, the cut of point of 5 was
excellent for ruling out appendicitis with sensitivities reaching 99% overall with each subgroups
being 96% men, 99% woman, and 99% in children. When they looked at ruling in appendicitis
and progressing to surgery using the cut-off point of 7, the score did not perform as well showing
a specificity overall 81%, with each subgroup including 57% men, 73% in women and 76% in

children. (11)

4.3.1 Alvarado vs Computerized Tomography (CT)

A prospective study by Ashraf et al looked to compare the performance of the Alvarado
score and CT scan in the diagnosis of acute appendicitis.(21) Histopathology diagnosis was used
as the gold standard against each of these methods for detection. The score of seven or more was
considered positive and then received follow up imaging and treatment. The overall sensitivity
and specificity for both genders was 85% and 60% respectively. In male’s sensitivity were

87.5% and specificity of 84.1%.(21) while in females it was significantly lower with a sensitivity
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of 79.7% and specificity of 38%.(21) The CT scan of the abdomen, however, performed more
consistently with an overall sensitivity of 94.2% and specificity of 90%.(21) Performing equally
well in both male and female patients. Thus showing that CT is more accurate for detecting acute

appendicitis especially in female patients.

4.3.2 Alvarado vs Ultrasonography (U/S)

Another study by Nishikant et al 2015 compared the modified Alvarado score to
ultrasonography in patients with acute appendicitis. This sensitivity and specificity of both were
correlated with histopathological findings.(22) They used 7 as the cut off mark for the modified
Alvarado score and found that it was shown to have a sensitivity of 98.44% and specificity of
94.4% for positive acute appendicitis with a false positive rate of 4.43%.(22) Modified Alvarado
score <7 was observed in patients among (42.19%) were histopathological proved acute
appendicitis and (57.81%) patients were histopathological negatives. Whereas Ultrasonography
had a sensitivity of 98.33% and specificity of 90%.(22) Among the patients with a Modified
Alvarado Score > 7, (96.2%) were ultrasonographically diagnosed as acute appendicitis and
6(3.8%) patients were ultrasonography negative.(22) Among these patients whose Modified
Alvarado Score <7, (50.52%) were ultrasonographical diagnosed as acute appendicitis and

(57.8%) patients were histopathologically negative. (22)

5. Discussion

This literature review attempted to bring forward additional information on the diagnostic
accuracy of physical examination skills. This study’s aim was to identify certain physical exams
or scores that can aid clinical decision making in areas that are resource scarce or do not have

access to high-level imaging for diagnosis.
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5.1 Lachman test

Upon review of the literature it was found that the Lachman test had overall specificity
ranging from (0.91- 0.97) and sensitivity ranging from (0.70-0.87)(8)((13)(14) (15). Meaning
that this test was good for ruling in an anterior cruciate ligament disruption but does not perform
as well for ruling out ACL disruption. This shows that performing this test along with a good

history can guide a clinician of ruling in an ACL disruption accurately.

We can speculate that a lot of clinicians today would rely on the MRI for further confirmation of
this diagnosis. Things we have to consider is the wait times to receive an MRI, right now in
Manitoba the average wait time for a nonemergent MRI is 16 weeks(23). This clinical test does
not replace the accuracy of MRI as shown before ACL disruption detection by MRI has a
sensitivity of 0.87 (0.83- 0.91) and specificity of 0.91 ( 0.88-0.91)(16), but can be considered

before ordering an elective MRI to help reduce the expenses for low post-test yields.

Some of the limitations of these reported values is when looking at interobserver
reliability, there was only one study that was included and met criteria. The report of kappa of 1
(perfect agreement) by Mulligan et al is concluded only from 2 separate physicians. Since this
was a small-scale study, more data would be needed in order to determine a more accurate kappa
value. Upon further analysis of the studies included in the meta-analysis by Benjaminse et al(8)
and Jackson J et al(13), not all studies looked at specificity, so the reported value may be falsely

higher or lower than the actual normal due to lack of data diversity to support it.
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Overall the Lachman test has good sensitivity with high specificity and is a reliable test to
perform when suspecting an ACL disruption and should be considered prior to order further

investigations.

5.2 S3 heart sounds

After reviewing the literature, it was found the presence of an S3 heart sound is a highly
specific test for the presence of heart failure with a specificity ranging from 0.88(18) to 0.99(9).
It was also shown by Simel et al that among the congestive physical findings related to heart
failure (S3, rales, jugular venous distension and peripheral edema), an S3 had the highest LR of
11 that the patient is experiencing heart failure.(9) Thus, this exam can be used as a good
predictor if is experiencing heart failure. It was also shown by Minami et al the presence of an S3
was independently associated with an increase of in-hospital all-cause death [adjusted odds

ratio(OR), 1.69 and cardiac death(adjusted OR, 1.66)(19).

Early detection may lead to faster treatment while entering the hospital and can help
decrease in cardiac-related death. This test, however, is not sensitive meaning that if a patient
does not have this finding it does not mean that they are not in heart failure. Heart failure can be
caused by many different etiology’s such as ventricle wall abnormalities, increased filling
pressure, and valvular disease. This exam finding can be used to help rule in future investigations
such as echocardiograms, cardiology consultations, help decrease improper use of resources and
decrease wait time for further investigations.(9) For example, last year in Manitoba thousands of
patients who are considered candidates for "elective" tests are waiting anywhere from 10 to 15

months, with a median wait of 12 months. (24)

There are multiple arguments behind the reasoning of this, but one could also argue its

that we as medical professionals are becoming less and less in tune with physical exam findings.
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Another reason could be that with a large aging population the demand for increased due to
numbers. The inter-user reliability of detecting an S3 has not been extensively studied, but was
looked at by Lok et al 1998 showing between multiple professional at different levels of

education detecting an S3 was no better than chance alone.(20)

One limitation about this study is that is was only performed in 1 hospital, to obtain a
better idea multiple sites with multiple medical professional at different levels of studies would
have to be evaluated to look at interobserver agreement. Some of the limitations when looking at
physical exams for heart failure diagnosis is that this is a complex syndrome that can be caused
by a multitude of ongoing issues. Looking for this physical finding may not help one figure out
what is causing the heart dysfunction, but it can help clueing in what the current issue at hand is
and if the present is a useful tool to rule in a patient that is experiencing heart failure. If an S3 is
found on examination, treatment should be initiated immediately, with follow up investigations

looking for the etiology of heart failure.

5.3 Alvarado score

The Alvarado score as described is not a physical exam, it is a simple scoring system that
incorporates part of the history, physical exam findings along with inexpensive investigations
that small nursing is more likely to have access to. It was first found after reviewing the literature
that using the Alvarado score with a cut off for the score of less then 5 for ruling out
appendicitis across all groups with overall sensitivities reaching 99%, each group including men
(96%), women (99%) and children (99%) performing as well or just slightly under.(11) This
could be interpreted that this scoring system is a useful tool that can be applied when a patient

presents to any health centre with the initial common complaint of abdominal pain. It should be
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known that this specific chief compliant comprises of 5-10% of all reasons for ER visits.(25) As
such this can be an effective tool to rule out appendicitis in patients, in which the physician can
confidently state that it is likely not appendicitis and which further imaging is not needed at this
time. For example, there are many screening tools that are used to guide for further imaging and
management using the rule out a method that is used in common practice, including the Ottawa

ankle rule or knee rule having sensitivities of 97.6% and 98.5% respectively.(11)

Now when using the score to rule appendicitis and progressing to surgery with a cut off
of 7 or more, it does not perform as well showing an overall moderate specificity of 81%, thus
indicating it is not a useful test for ruling in surgery. It does, however, increase clinical suspicion
of acute appendicitis, warranting further imaging and surgical consultation for expert opinion on
the subject. Comparatively, the CT scan was shown to be more consistent having overall
sensitivities of 94.2% and specificity of 90%(21), especially when looking in female patients. It
was also shown that there were higher false positives found in females using the Alvarado score

using the greater then 7 to rule in method, than compared to the CT scan.

With regards to female patients, this makes sense as they have more anatomical issues
that can occur in the right lower quadrant due to the presence of female reproductive organs with
high amounts of associated diseases, most of which can mimic signs of acute appendicitis.
Something we do have to consider is that the CT abdominal scans do cause radiation exposure to
the body, which is something that medical professionals do try to avoid in females of
reproductive age with concerns of future issues. Clinical suspicion assessing risk vs benefit in the
case weighing the likelihood of appendicitis rather than scanning the abdomen just to make sure

nothing is going wrong.
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Something that was surprising is that when comparing the Alvarado score with a cut off
of greater than 7 to Ultrasound done by NlIshikant et al they found that these performed equal
well in sensitivities and specificities for positive acute appendicitis(22). They also had similar
rate of being histopathological negative after surgical intervention took place. Some of the
limitations of looking at the Alvarado score is that most studies looked at were compared in an
emergent setting, as it increases the clinical suspicion of acute appendicitis then when a patient

comes into the walk-in clinic with abdominal pain.

5.4 Limitations of this study

There were a few limitations with this literature review including that it is, in fact, a
literature review and not a compressive systematic review or meta-analysis. This literature
looked at studies that were relevant to the topics provided and that were included in the inclusion
criteria. The span of articles that would need to be covered in order to have to the completeness
of a systematic review was not obtainable in the time permitted. It is also to be considered that
not all articles reviewed were large scale collections of data. Some of the more specific questions
including comparing a physical exam finding to a specific test and interobserver reliability were
considered small scale studies. To truthfully examine these absolute values of these findings,
there would need to be more reproducible data collected in order to have a reliable result that is

closer to the real value.

5.5 Future aspirations

In a day in of modern medicine, there is a test for almost everything, but we must
consider that even though in a “free” health care system to the public, the money from spending

thousands of dollars on each patient for testing must come from somewhere. There have been
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Canadian government initiatives including choose wisely Canada trying to minimize the number
of tests that are not indicated, in efforts to decrease excessive health care spending. Looking into
multiple physical exam findings can provide useful information to help reduce health care costs
on the system. It can also be used to develop new scoring systems such as the Alvarado score to

help guide clinical suspicion and guidance for further testing.

6. Conclusion

To conclude it was shown that the Lachman test is a reliable test to perform when
suspecting an ACL disruption and should be considered prior to order further investigations. The
S3 heart sound is a specific finding of left ventricular heart dysfunction and should not be
ignored due to the increase in hospital-related death. Finally, the Alvarado score is a simple
scoring system that can be utilized to rule out suspecting acute appendicitis with scores of less
than 5 which can help minimize unnecessary surgical laparotomies and supplementary diagnostic
testing. It was shown that physical exam findings alone with clinical suspicion cannot replace
advanced imaging testing and specific blood work testing. Utilizing physical exam findings for
clinical suspicion should remain in standard practice when examining patients and should be

considered before ordering multiple tests.
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Appendix

Table. 1 from The Hypothesis-Driven Physical Exam as shown in Garibaldi et al 2018

Table 1
Interobserver reliability (kappa score) for common physical examination findings and
common diagnostic standard tests

Physical Finding Kappa Diagnosti: Standard Kappa

Liver span >9 ¢m by 0.11 Classification of coronary artery lesions (by 0.33
percussion catheterization)

Delayed carotid upstroke 0.26 Pulmonary infiltrate (by chest radiograph) 0.38

Diminished cardiac dullness 0.49 Cardiomegaly (by chest radiograph) 0.48

Fadal palsy (present or 0.57  Severity of valvular regurgitation (by echo) 0.32-0.55
absent)

Clubbing (Schamroth sign) 0.64  Cirrhosis (by liver biopsy) 0.59

Systolic hypertension 0.75  Calf DVT (by ultrasound) 0.69
(SBP >160 mm Hg)

Tachycardia 0.85 Diagnosis of narrow complex tachycardia (by 0.70
(pulse >100 bpm) ECG)

Abdominal jugular test 092 Interstitial edema (by chest radiograph) 0.83
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