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Abstract Methods and Materials (Data Acquisition) Results

The balanced anesthesia process contains three main parts: Unfortunately, most of the equipment available at the surgical | &= Currently, data acquisition is still going in the Hospital das
the control of hypnosis, analgesia, and neuromuscular center do not provide an opened communication protocol. | “# -' o) Clinicas de Sao Paulo. We have collected data from more than
blockage. For the induction phase, the anesthesiologist Some of the equipment do not even have a communication | 4% "o - 40 anesthetic procedures, combining over 20Gb of information.
performs protocols based on prior planning specific to each port. To circumvent this problem in a standardized manner for e e Most of the expected phenomena described by the PK/PD

patient and usually performs these controls by monitoring the every equipment, we have developed a data acquisition el models were observed during the data acquisition, as is shown
classic vital signs and other clinical signs for the maintenance system based on image treatment and classification. L in the figure 9.

phase. In a way, this professional is the controller in a control In front of every equipment of importance to this research, a
system that acts on the plant (the patient) through the infusion camera and a processing unit where carefully positioned to
of hypnotic drugs, analgesics, and neuromuscular blockers. In extract images form the equipment's displays (figure 3). The Router
addition, the anesthesiologist estimates the state of processing unit runs a software, developed in this project, to
consciousness, the level of analgesia and the level of orocess and identify the measurements shown by the
neuromuscular blockage through other indirect measures, as equipment (figure 4). Once it is processed, the data is stored

well as a state observer. locally and sent to a central system, which combines data

There are different techniques for direct monitoring of these form different identifiers in a single database.

three anesthesia variables (DoA, NMB and Nol), such as BIS PR | o e .

and Narcotrend, but all have some disadvantages, especially o] e R ’ “dipmen Thg |dent|f|§r il searches. %% contiguous

when the anesthesia process combines different drugs. ‘ oy ) - o regIons |.n3|de SEE area of TSIESS I s
iImage to isolate the algorisms, and then passes

Thls Work proposes a neW Way Of evaluatlng DOA’ NMB and .— '- _ ‘ L ﬁw }- AI , ' “. 7 eaCh One through a Classmer (Support VeCtor Figure 9 — Hear rate measured duringaanestheticproce:;::ri/vmitt::a;;i;h;::::sli:o[:system developed during tis research project
NoL using data fusion techniques to combine classical clinical R I . Machine SVM). The resulting identification is '
signs with advanced EEG monitoring techniques to provide a I S - = : | ~ » combined into the monitored parameter in the Simulation of the control
decision support system for the anesthesiologist. 1, i Sl 143 g screen of the equipment (figure 5). algorithms and observer

A great part of the work done in this research project was [l . cair estimations have ~ given
aimed at the development of the data acquisition system used 63 — . . mlxed results so far. The
in the operating rooms at Hospital das Clinicas in Séo Paulo, " . Adapive figure 10 shows applied
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Figure 3 — Data Acquisition System Architecture
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Figure 10 — Control algorithm simulation for Hypnotic infusion

Durm.g a general ariesthe3|a procedure, the anesthesiologists A el = e o e IR Conclusion
act similarly to a pair of state observer and controller [1]. The ———— ey | R Regions i Lt oy size

Figure 4 — Real case of the data acquisition system application and resulting screens

professional must control and maintain a certain level of I8 | Despite the complicated workaround developed exclusively to
hypnOseS, nOCiception and neuromuscular blOCkade, The selected classifier was used for its — acquire needed data, this chosen method has proven to be

administering a set of different drugS In three main temporal SlmpIICIty, relatively fast training Process and ‘ B = ._ .. very effective and especia”y useful when appiied to equipment
phases (figure 2), while minimizing the effects on the metabolic, implementation, but certainly  other . - that do not have a communications port. The required
hemOdynamiC and reSpiratory WorkingS of the patient [2] algorithms such as convolutional neural deveiopment and experiments preparations effort has been

networks could have been used for this 53901 (6.87.2]| |15 39.2],[6,94.4], | | [0,11.8], [6, 94.4] compensated with good and reliable data.

Minimizing effects on urpose. [4, 21.4] . .. .
iDoA (NdC) — Hypnoses " Homodynamics PUIP At this point in the development research project, the amount of

Hypnoses

— 1 e  Temperature Figure 5 — Image treatment process and resulting classification of algorisms. i .
o g ol data collected is almost enough to draw a few conclusions, but

NMBL — NM Block © Metabolic
S Methods and Materials (Data Fusion) the proposed solution implementations requires still a few
months of development, however we are excited with the

Neuromuscular P The mathematical model used are a set of e prospect of the results.
Blockade pharmacokinetics (PK) and pharmacodynamics e
Figure 1 — Main variables of general anesthesia procedure (PD) for eaCh IndIVIdU8| drug The PK mOdel _- References
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Figure 2 — Different drugs used on each phase of the anesthetic procedure
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Figure 7 — Pharmacodynamic effects combining two different drugs’ concentration Figure 6 — PK and PD models for one drug.
Table 1 — Risk factors associated with each drug type
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Comunications platform and data condensing

Monitoring

For this research project, we proposed that combining the Contact Information
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decision support for the anesthesiologist.
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