
Pain is often referred to as the ‘fifth vital sign’ and is a crucial element of contemporary 
patient care. It is increasingly recognized that assessment and adequate control of pain are 
just as important as the other vital signs. In particular, the importance of postoperative 
analgesia cannot be overstated since it is known to be related to various postoperative 
complications and the quality of recovery. Therefore, the issue of postoperative analgesia 
is an indispensable and constant mission for perioperative care physicians. Patient-con-
trolled analgesia (PCA) is one of the valuable tools providing optimal postoperative anal-
gesia. PCA devices allow the patient to self-administer small boluses of analgesic to re-
lieve pain [1]. Use of PCA has been recommended over intermittent bolus dosing of opi-
oids initiated by health care providers [2]. 

Several electrical or elastomeric PCA devices are being widely used. Among these, 
some electrical devices incorporate settings to calibrate various parameters, such as bolus 
dose, lockout interval, background infusion rate, dose limits, and loading dose. In addi-
tion, the detailed device usage data can easily be stored and extracted via designated soft-
ware. Here we briefly introduce the integrated data management system (Dr. PCA, Data 
repository for postoperative clinical audit), which is incorporated into the electronic 
medical record (EMR) system at our institution (Supplemental File 1). 

At our institution, the PCA device is returned to a designated place for data extraction 
upon completion of its use. Using the dedicated software of our PCA device installed in 
computers connected to the hospital network, PCA data are extracted and the detailed 
log records are automatically saved to a repository server. For security, the raw data is 
stored in a separate server, and only the processed relevant information is retrieved from 
the EMR. The software of the PCA device generates data based on the event logs, which 
makes it possible to calculate the operating time of the device and to process the accumu-
lated data over time. 

The data management system consists of mainly four types of information (Table 1): 
1. Patient-specific clinical information 
2. PCA device settings 
3. Processed data regarding the device used 
4. Clinical assessments done by the PCA management team 
As noted above, the system integrates not only the information extracted from the de-

vice but also the data from the PCA management team. In Korea, the operation of the 
‘PCA management team’ is one of the items of interest for quality assessment of anesthe-
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sia practice. The clinical assessment at our institution routinely 
includes pain score (numerical rating scale – maximum and min-
imum) and adverse effects relevant to PCA (e.g., postoperative 
nausea and vomiting, somnolence, and dizziness). This is an effi-
cient means to enable clinicians to evaluate their practice and gain 
feedback. Moreover, as this system regularly operates and consis-
tently stacks comprehensive ‘pain-related’ outcomes, it can enable 
systematic evaluation and modification of a certain protocol or 
regimen for postoperative analgesia. 

Alongside the ‘opioid crisis,’ there are increasing concerns 
about chronic opioid use beyond the acute phase of the postop-
erative period [3]. Therefore, minimizing or optimizing periop-
erative opioid use is also a noteworthy issue. The establishment 
of a model to deal with this issue may require a large dataset of 
detailed information regarding postoperative analgesia. There-
fore, the establishment of a system for accumulating relevant data 
is a key imperative. Analysis of the temporal patterns of analgesic 
demand in individual patients may provide valuable insights into 
perioperative analgesia. Resolution of the concerns about device 
hacking by wireless network connection will facilitate remote 
monitoring of real-time usage patterns and pain assessments. 
This would ultimately enable the provision of more advanced 
acute pain services. In addition, the use of big data technology to 
analyze PCA data may help predict opioid use for individual sur-
gery patients [4]. 
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Supplementary Material 

Supplementary File 1. Workflow of data repository of patient con-
trolled analgesia device and clinical information 

Table 1. Variable Category Types and Descriptions of Variables

Category Variables
Patient-specific clinical information
- Expansion of patient information considered necessary in the manage-

ment window by adding additional columns

Patient ID, name, age, sex, height, weight, department, surgery name, or-
der date, order drug, etc.

PCA device settings Total drug amount (unit), total volume, infusion rate (unit), bolus dose, 
lockout time (min), loading dose, bolus attempt, bolus given, demand, 
and delivery ratio.

Processed data regarding the device use Cumulative consumption amount per pre-determined hour (in our insti-
tution, we have set 3, 6, 9, 12, 24, 48 h after completion of surgery)

To check the time setting error of PCA device, compare the last log re-
cording time of the device (device time) and the time the data was 
transmitted to the server (real-time).

Clinical assessments done by the PCA management team Ward round information of PCA management team recorded at the 
ward site using mobile EMR (PONV, pain score min/max at postopera-
tive day 0, 1, 2)

PCA: Patient-controlled analgesia, EMR: electronic medical record, PONV: postoperative nausea and vomiting.
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