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Effectiveness and Causes of Early Cessation of
Intravenous Patient-Controlled Analgesia in Orthopedic Surgery

Bong-Ju Lee, M.D., Chul-Hyung Lee, M.D., Ph.D."", and Jongjin Go, M.D.

Department of Orthopedics, Daejeon Sun Hospital, Daejeon, Korea

Purpose: This study examined the frequency of early cessation of intravenous patient-controlled analgesia (IV-PCA) after orthopedic
surgery, and the difference in frequency according to the surgical site and type to determine the factors affecting the early cessation of IV-
PCA.

Materials and Methods: Based on the medical records of 2,915 patients using PCA after orthopedic surgery from October 2018 to
February 2020, sex, age, smoking status, surgical site, operation name, anesthesia method, PCA usage time, satisfaction, side effects, early
discontinuation and the reason of early discontinuation were assessed. Orthopedic surgery was classified into major surgery and minor
surgery, and the surgical site was classified into the upper limb, lower limb, and spine. The reasons for discontinuation were side effects,
patient rejection, and discharge. The factors affecting early discontinuation were identified by univariate analysis, and the degree of each
factor affecting early discontinuation was confirmed by logistic regression analysis.

Results: The early discontinuation rate of IV-PCA was 6% (upper limb: 8.3%, lower limb: 5.7%). Univariate analysis identified, age, surgical
site, surgical classification, anesthesia method, PCA usage time, satisfaction, and side effects as factors affecting early discontinuation.
Logistic regression analysis showed that early discontinuation of the upper limb surgery was higher than the lower extremity surgery
(p=0.005, odds ratio [OR]=1.78). Moreover, that the early discontinuation of minority surgery was higher than that of major surgery (p=0.002,
0OR=2.029). The most common reason for early discontinuation in lower extremity surgery is the side effects (71.5%), whereas patient
rejection was the major reason in upper limb surgery (41.7%).

Conclusion: Early cessation of IV-PCA for postoperative pain control was more frequent in upper extremity surgery than lower extremity
surgery. The rate of early discontinuation due to simple rejection or discharge of patients was higher in the upper extremity surgery than
lower extremity surgery. Therefore, methods such as neuroaxial anesthesia should be considered for pain control after upper limb surgery
rather than [V-PCA.

Key words: upper extremities surgery, postoperative nausea and vomiting, intravenous patient controlled analgesia, pain control
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Table 1. Comparison of the Surgical Frequency according to the Site

PCA usage PCA . Early Fracture

Surgery Total Sex, female Smoker Side effect

time (min)  satisfaction cessation surgery
Total 2,915 1,959 (67.20) 241 (8.27) 3,311 41 352 (12.08) 175(6.00) 870 (29.85)
Upper extremities 581 312 (63.70) 70 (12.05) 3,169 415 64 (11.02) 8(8.26) 342 (58.86)
ORIF (wrist) 141 101 (71.63) 15 (10.64) 3,068 415 6 (11.35) 3(9.22) 141 (100)
Shoulder 95 49 (51.58) 14 (14.74) 3,215 413 0(10.53) 3(3.16) 0(0)
arthroscopy
ORIF (proximal 55 36 (65.45 6(10.91) 3,369 4.04 7(12.73) 7(12.73)  55(100)
humerus)
ORIF (clavicle) 47 6(34.04) 8(17.02 3,553 4.2 4 (8.51) 4(8.51) 47 (100)
ORIF (elbow) 34 23 (67.65) 2(5.88) 3,478 412 4 (11.76) 2 (5.88) 32 (94.12)
Lower extremities 2,176 1,576 (72.43) 155(7.12) 3,332 4,08 273 (12.55) 123 (5.65) 516 (23.71)
TKR 1,153 1,003 (86.99) 48 (4.16) 3,352 4,05 155 (13.44) 62 (5.38) 0(0)
Hip arthroplasty 252  181(71.83) 15(5.99) 3,697 4.2 6 (6.35) 6(2.38) 199(78.97)
Knee arthroscopy 129 51(39.53) 22(17.05) 3,046 415 21(16.28)  12(9.30) 0(0)
ORIF (ankle) 73 36 (49.32)  7(9.59) 3,149 412 7(9.59) 4(5.48) 73 (100)
HTO 71 48 (69.61) 10 (14.08) 3,051 3.98 16 (22.54) 8(11.27) 1(1.41)
Spine 158 71(44.94) 16(10.13) 3,535 414 15(9.49) 4(2.53) 14 (8.86)
Posterior 42 26 (61.90) 1(2.38) 3,814 3.98 6 (14.29) 2 (4.76) 0(0)
decompression
Open discectomy 38 11 (28.95) 8 (21.05) 3,534 4.24 1(2.63) 1(2.63) 0(0)
Post fusion 37 22 (59.46) 0(0) 3,486 416 38.11) 0(0) 13 (35.14)
(T-L spine)
Anterior fusion 21 5(23.81) 3(14.29 3,098 416 3(14.29) 1(4.76) 0(0)
(C-spine)

Values are presented as number (%). PCA, patient controlled analgesia; ORIF, open reduction & internal fixation; TKR, total knee replacement; HTO,
high tibial osteatomy.
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Table 2. Comparison of the Subjects’ Characteristics between the PCA Discontinuation Group and Maintenance Group
Maintenance

Characteristics of patients Discontinuation
with PCA (n=175)

Age (y) 61.8+16.1
Sex

Male 53(30.3)

Female 122 (69.7)
Smoking

Yes 13 (7.4)

No 162 (92.6)
Side effect

Yes 111 (63.4)

No 64 (36.6)
PCA infusion time (min) 3002.23+1474.26
Surgical type

Major 135(77.1)

Minor 40 (22.9)
Surgical site

Upper limb 48 (27.4)

Lower limb 123 (70.3)

Spine 4(2.3)
Type of anesthesia

General 25 (14.3)

Spinal 105 (60.0)

Axillary block 29 (16.6)

Sciatic nerve block 15 (8.6)

Local 1(0.6)
Satisfaction

1 3(1.7)

2 14 (8.0)

3 84 (48.0)

4 47 (26.9)

5 27 (15.4)

(n=2,740)

65.2+15.0 2.715 0.007
903 (33.0)

1,837 (67.0)

0.532 0.466

228 (8.3)
2,512 (91.7)

0.173 0.678

241 (8.8)
2,499 (91.2)
3330.91+1431.48

462.43 <0.001

2.940 0.003

2,346 (85.6)
304 (14.4)

9.330 0.002

533 (19.5)
2,053 (74.9)
154 (5.6)

9.10 0.011

) 20.01 <0.001

193.33 <0.001
542
1,218 (44. 5)
959 (35.0)

5(0.
6(0.
(
(

Values are presented as mean=standard deviation or number (%). PCA, patient controlled analgesia.
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Table 3. Odds Ratio for the Affecting Factor on the Early Discontinuation of IV-PCA (n=2,915)

Variable

(reference) Category B SE VA 95% Cl
Surgical site (lower) Upper 0.577 0.208 2.777 0.005 1.780 1.21t02.74
Spine -0.565 0.542 -1.044 0.297 0.568 0.20t0 1.65
Surgical classification (major) Minor 0.708 0.223 3.168 0.002 2.029 1.2510 3.04
Side effect (none) Nausea 2.744 0.192 14.296 <0.001 15.549 10.27 10 21.90
Dizziness 2.349 0.396 5.933 <0.001 10.477 4.501021.70
Headache 2.212 0.622 3.556 <0.001 9.137 2.44 10 28.32
Satisfaction (1) 2 0.307 0.922 0.3331 0.739 1.359 0.22 10 8.27
3 -0.562 0.828 -0.678 0.498 0.570 0.11102.89
4 -1.471 0.834 -1.764 0.078 0.229 0.041t01.178
5 -1.665 0.846 -1.967 0.049 0.189 0.0310 0.994

SE, standard error; OR, odds ratio; Cl, confidence interval.

Table 4. Causes of Early Cessation by Surgical Site

Surgical site : , Caus.e , .
Side effect Patient’s rejection Discharge
U/E 041.7) 16 (33.3) 12 (25.0) 21.1 <0.001*
L/E 88 (71.5) 29 (23.6) 64.9)
Spine 2 (50.0) 2 (50.0) 0(0)
Total 110 (62.9) 47 (26.9) 18 (10.3)
Values are presented as number (%). *Statistically significant (p<0.05). U/E, upper extremities; L/E, lower extremities.
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