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Purpose: This study aimed to investigate the current status of pain management in patients using patient-controlled analgesia (PCA) after surgery and
to explore systematic PCA management strategies and effective pain control measures. Methods: Data were collected from adult patients aged 19 years
or older who underwent surgery and received postoperative PCA management within 48 hours at S University Hospital in Gyeonggi Province between
January 2020 and December 2022. The data were analyzed using descriptive statistical methods. Results: A total of 19,787 patients used PCA within 48
hours after surgery, with 60.7% being female. Intravenous PCA was the most commonly used route (96.6%), and fentanyl monotherapy was the most fre-
quently used analgesic (71.8%). PCA effectively controlled pain in 82.8% of patients; however, 20.3% experienced side effects such as nausea, vomiting,
and dizziness. Interventions for these side effects included the administration of antiemetics (24.2%), adjustments to PCA settings (3%), discontinuation
or removal of PCA (1.9%), and re-education on PCA use (1.5%). PCA-related errors totaled 14 cases (0.07%) and involved either mechanical or human
errors. Conclusion: A systematic PCA management team is essential for continuous monitoring of patients using PCA after surgery. Such a team is ex-
pected to facilitate effective pain control, enhance patient safety, and ensure high-quality nursing care.
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Table 1. General Characteristics, Surgical Factors, Factors related to Patient Controlled Analgesia in Patients (N=19,787)
Characteristics Categories n (%) or M+SD
Sex Male 7,767 (39.3)
Female 12,020 (60.7)
Agelyear) Young age (< 40) 3,340 (16.9)
Middle age (40~64) 9,253 (46.7)
Old age (>65) 7,194 (36.4)
BMI (kg/m?) 24.6+4.0
Length of hospital stay (day) 6.9+7.8
Department* General surgery 5,373 (27.2)
Obstetrics and gynecology 4,399 (22.2)
Orthopedic surgery 4,342 (21.9)
Neurosurgery 1,861 (9.4)
Urology 1,725 (8.7)
Thoracic surgery 1,564 (7.9)
Plastic surgery 300 (1.5)
Otorhinolarngology 181 (0.9
Dentistry 42(0.2)
Target surgery site* Female genital organs, pregnancy and delivery 4,395 (22.2)
Bones 3,638 (18.4)
Upper abdomen 2,635 (13.3)
Lower abdomen 1,901 (9.6)
Thorax 1,470 (7.4)
Neurosurgical 1,404 (7.1)
Skin and soft tissue 1,355 (6.8)
Urinary system 896 (4.5)
Male genital organs 804 (4.1)
Breast 790 (4.0)
Others 499 (2.5)
Anesthesia time (min) 173.70+98.70
Type of anesthesia™ Inhalation general anesthesia 12.662 (64.0)
Intravenous general anesthesia 4,034 (20.4)
Spinal anesthesia 3,001 (15.2)
Others’ 0.4)
Type of PCA* Automed® 8,477 (42.8)
Accufuser® 5,435 (27.5)
Anapa® 3,859 (19.5)
BELLOMIC® 1,409 (7.1)
ANAPA0110® 607 (3.1)
Type of PCA setting Basal flow with bolus 13,096 (66.2)
Bolus only 6,691 (33.8)
PCA infusion route* Intravenous 19,128 (96.7)
CISB 471 (2.4)
Epidural 188 (1.0)
PCA medication Fentany! 14,211 (71.8)
Ketololac 3,561 (18.0)
Fentanyl + Ketorolac 1,412 (7.1)
Others? 603 (3.1)

BMI=body mass index; CISB =continuous interscalene block; M=mean; PCA=patient controlled analgesia; SD = standard deviation; “Missing data; TSpinal/
epidural anesthesia, monitored anesthesia care, nerve block anesthesia, epidural anesthesia; $Ropivacaine, fentanyl + ropivacaine, oxycodone, acupan.
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Table 2. Patient Pain Management Outcomes Using Patient Controlled Analgesia (N=19,787)
Characteristics Categories n (%) or M+SD
PCA effects on pain control Effective 16,379 (82.8)
Ineffective 2,829 (14.3)
Unable to check” 579 (2.9)
Pain (NRS score) Rest (=19,718) 25+1.6
Movement (n=19,276) 4.4+19
PCA infusion volume (mL) (n=16,378) 34.0+£23.8
PCA infusion status Infusion in progress 16,378 (82.7)
Discontinuation or removal 3,409 (17.3)
Reason for PCA discontinuation or removal (n=3,409) Side effects 1,610 (47.2)
Pain relief 800 (23.5)
Composite reasons 242 (7.1)
Discharge 231 6.8)
Insufficient effect 30008
Otherst 496 (14.6)
PCA-related side effects Yes 4,016 (20.3)
No 15,771 (79.7)
M=mean; NRS =numerical pain scale: 0~10, with 0=no pain, and 10=extreme pain; PCA= patient controlled analgesia; SD =standard deviation;
*Due to patient sleep or communication issues; "Order, patient's condition decline, not verifiable, and PCA infusion refusal.
Table 3. Characteristics of Side Effects Associated with Patient Controlled Analgesia (N=4,016)
Characteristics Categories n (%)
Sex Male 983 (24.5)
Female 3,033 (75.5)
Type of anesthesia Inhalation general anesthesia 2,517 (62.7)
Intravenous general anesthesia 889 (22.1)
Spinal anesthesia 593 (14.8)
Spinal/epidural anesthesia 9(0.2)
Monitored anesthesia care 8(0.2)
Type of PCA setting Basal flow with bolus 2,694 (67.1)
Bolus only 1,322 (32.9)
Symptom of side effects Nausea 1,887 (47.0)
Compound reasons 1,232 (30.7)
Dizziness 533 (13.3)
Sleepiness/Sedation 181 (4.5)
Vomiting 54(1.9)
ltching 3(0.1)
Others* 126 (3.1)
Side effects management Not necessary or tolerated 2,785 (69.3)
Medication for side effects 973 (24.2)
Change of PCA settings 120 (3.0)
Discontinuation or removal of PCA infusion 75(1.9)
Reeducation on PCA use 59 (1.5)
Performing additional testing 4(0.1)

PCA=patient controlled analgesia; *Vital sign change, local anesthetic-related symptoms, and patient's condition decline.
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Table 4. Pain Control Outcomes and Consumption of Patient Controlled Analgesia by Department and Target Surgical Target Site

Pain (NRS)
P~ Py — PCA infusic;rg v501IL$me (mL)
. h=18,
VeI (n=19.718) (n=19,276) ( )
M=SD M=SD M+SD
Department
Orthopedic surgery 29+1.7 48+2.0 35.5+32.5
General surgery 2.7+15 48+1.7 36.1+18.9
Obstetrics and gynecology 24+1.4 44+18 36.1+25.7
Urology 24+13 43+1.5 36.8+10.6
Thoracic surgery 2.3+1.3 41+1.6 28.6+13.9
Dentistry 1.8+1.2 32+15 35.4+125
Neurosurgery 1.8+1.7 35+22 23.4+211
Plastic surgery 1.7£1.2 3.3+1.4 29.1+12.4
Otorhinolarngology 1.7£1.3 32+1.4 18.8+10.9
Surgical target site

Bones 29+1.7 48+2.0 28.8+24.5
Upper abdomen 29+15 5.0£1.7 37.3+19.0
Lower abdomen 2.7+1.4 48+1.7 37.2+20.6
Skin and soft tissue 2.7£1.7 45+20 49.4+40.4
Urinary system 25+1.3 44+1.6 36.7+11.7
Female genital organs, pregnancy and delivery 24+14 44+18 36.2+25.7
Male genital organs 2,313 41£15 37.1+£9.2

Thorax 23+1.4 4.1+1.6 28.7+14.0
Others 22+14 4.0£1.8 28.3+15.2
Breast 1.9+1.3 35+1.5 299+114
Neurosurgical 1.4+1.6 3121 22.9+22.6

M=mean; NRS=numerical pain scale: 0~10, with 0=no pain, and 10=extreme pain; PCA=patient controlled analgesia; SD =standard deviation.

Table 5. Errors Associated with Patient Controlled Analgesia (N=14)
Categories Reasons n (%)
Human errors Operation error in the manual operation of a part of the machine 4(28.6)

PCA medication compounding error 3(21.4)

PCA machine damage due to careless handling 2(14.9)

Failure in patient pain control due to medication delays caused by inadequate familiarity 1(7.1)
with the PCA application process

Incorrect connection of the PCA 1(7.1)

PCA malfunction due to the patient attempting to change PCA settings 1(7.1)

Machine errors Machine operation error in PCA

Medication infusion error due to leakage from the drug storage container

PCA=patient controlled analgesia.
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