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Introduction

There are many uses for sentiment analysis in the
medical domain. One such task is assessing patients'
risk from their medical history. For example, the Society
of Thoracic Surgeons (STS) developed a model that,
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Methods and Data

Surgical operation notes were drawn from Yale New
Haven Hospital (YNHH) at the Center for Outcomes
Research and Evaluation (CORE) and stored as JSON
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This project sought to analyze the sentiment of surgical
operation notes based on factors that are more relevant
to assessing future patient risk than the “good to bad™
polarity used in domains such as reviews. Two factors
were selected:

e How complicated a surgery was
e How concerned the surgical team is assumed to
be about the patient after completing the surgery

Figure 1: STS Risk Calculator. As an example, one fields specifies for
“Cardiac Symptoms - At Time of Surgery.” Here, unstable angina
during the surgery indicates increased risk in future surgeries.
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coordinated contractions.”

Figure 4. Examples of sentences that show a surgery is a) neither
complicated nor concerning, b) complicated but not concerning, c)
not complicated but concerning, and d) both complicated and

concerning.
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TensorFlow. The annotated sentences were divided
90% into a training set 10% into a testing set. The RNN
was trained on both word embeddings generated from
the training set, and on word embeddings imported
from BioNLP, a collection of word vectors trained on
PubMed and PMC biomedical papers.

Testing accuracy for both RNN training schemes was
compared against a baseline result of a Naive Bayes
Classifier written in Python using the Natural Language
Toolkit.

ANESTHESIA: General.

Problem Description

Now rate all of Sentence 19.
Right now, is the surgery:

the distal bifurcation of INDICATIONS FOR OPERATION: The patient is a (XX)-year-

old female with diagnosis of acute coronary artery

the right coronary  arteny syndrome. She has a history of a prior PTCA, diabetes and

The domain of surgical operation notes presents two
main challenges for sentiment analysis:

Not complicated or Complicated

Not concerning or Concerning
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Conclusion

hypertension. Cardiac catheterization here showed a 90%
stenosis of the left main coronary artery. Ejection

- . . ’ . . fraction was 80%. In addition, the patient did have some
Figure 2. Stanford Sentiment Analysis Tool’s incorrect labeling of the stenosis involving the distal bifurcation of the right
. - coronary artery.

word “right,” and consequently the sentence as a whole, as positive. ’ ’
The word “right” is used more often in its sense as a direction than its

sense as “correct” in surgical operation notes.

This framework offers promise if trained on sets of
several thousand surgical operation notes. There are
three areas of suggested investigation:

DESCRIPTION OF OPERATION: The patient was brought to the
operative room and placed supine, then induced under
suitable general anesthesia. The patient was then prepped
and draped in the usual sterile fashion. A sternotomy
incision was made and the sternum divided with use of the

e Surgical operation notes are written objectively to
detail how the surgery progressed and thus are
sparse in sentiment terms such as emotion words. ®

e Many words in the medical domain connote a
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sternal saw. Using a self-retraining retractor, the left
internal mammary artery was mobilized on the pedicle,
which included a slip of the endothoracic fascia as well
as the accompanied vein. The length of the left greater
saphenous vein was harvested endoscopically by first
making a small 1 inch transverse incision over the medial
aspect of the left knee joint. <<<<< The vein was
identified and harvested endoscopically. >>>>>
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To address these difficulties, surgical notes were
annotated for the above sentiment categories at the
word, sentence, and note level to create a
domain-specific corpus for sentiment analysis.

Figure 5. The Op-Notes Annotator Tool. Annotators label 1) words Acknowledgement

and sequences of words, 2) full sentences, and 3) the full note with a
score indicating whether the surgery was complicated or not, and
whether it was concerning or not.

Figure 3. Stanford Sentiment Analysis Tool’s incorrect labeling of the
words “cold,” “blood,” and “cardiac,” and the sentence as a whole, as
negative. The sentence actually describes a successful step in the surgery.
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