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Effects of postoperative analgesia with small dose ketamine on plasma
cytokines in patients undergoing total hip replacement

ZHANG Ling-Yun*, LIU Ye-Rong, TAN Ping, XUE Jian-Jun, HE Yan-Hong, LI Yan
(Department of Anesthesiology, Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050, China)

[ Abstract] Objective To investigate the analgesic effect of small dose ketamine, and its impact on the expression of plasma
tumor necrosis factor-a (TNF-a) and interleukin-1f (IL-1B) in patients after total hip replacement. Methods A total of 80
patients (with age of 65 to 80 and ASA grade 1 to III') after total hip replacement underwent patient controlled intravenous
analgesia (PCIA) in our department. They were randomly divided into two groups: fentanyl and ondansetron group (F group,
20ug/kg fentanyl + 8mg ondansetron + normal saline till 100ml, n=40), and small dose ketamine combined with fentanyl and
ondansetron group (KF group, 16ug/kg fentanyl + 2mg/kg ketamine + 8mg ondansetron + normal saline till 200ml, n=40) at a
continuous intravenous infusion of 2ml/h. Visual analogue scale (VAS), mean aterial pressure (MAP), blood oxygen saturation
(Sp0y), side-effects during PCIA (such as nausea and vomiting), and the plasma levels of TNF-a and IL-1p were recorded and
compared between the two groups at different time points. Results There was no significant difference in the VAS, sedation
score, MAP and SpO; between the two groups at all time points (P > 0.05), but the incidence of side-effects was significantly
lower in KF group than in F group (P < 0.05). No significant difference was found in the plasma level of IL-1p between the two
groups in 0 and 4h after operation; but in 12 and 24h after operation, that in KF group was significantly lower (P < 0.05). No
significant difference was found in the level of TNF-a between the two groups at all time points. (P > 0.05). Conclusion Small
dose ketamine combined with fentanyl in PCIA has better analgesic effect than conventional method of using fentanyl alone for
patients after total hip replacement. It also reduces the incidence of nausea and vomiting and inhibits the expression of
inflammatory factor 1L-1B, and thus is helpful to patient’s recovery.
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Table 1 Comparison of general condition between 2 groups before and during operation (n=40, x+s)
Group Body mass(kg)  Operation time(h) Bleeding(ml) Crystalloid(ml) Colloid(ml) Urine(ml)
F 66.0 £ 12.6 26+0.4 360 + 143 1750 + 258 500 + 154 406 + 137
KF 67.0+11.8 2.7+0.3 342 + 158 1760 + 268 512 + 144 396 + 129

F: fentanyl and ondansetron; KF: small dose ketamine combined with fentanyl and ondansetron
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Table 2 Comparison of postoperative VAS, sedation grade, MAP and SpO, between 2 groups  (n=40, x +s)

Pct)isr;oepgge}tr:;/e Group VAS Sedation score MAP(mmHg) Sp0,(%)
4h F 3.6+0.4 22+08 104 + 23 94.0+ 3.6

KF 3.4+0.6 2.0+0.6 106 + 18 95.0£2.7

10h F 26+0.7 1.0+0.2 94 +13 94.0+1.6

KF 3.4+0.6 1.0+0.6 96 + 18 95.0+£2.6

24h F 3.6+0.4 1.2+0.3 95+ 23 94.0+3.6

KF 24+0.8 1.0+£0.4 96 + 18 95.0+2.6

48h F 26+1.4 1.2+0.3 95+ 23 94.0+2.6

KF 2.4+0.6 1.3+0.4 93+18 95.0+1.6

F: fentanyl and ondansetron; KF: small dose ketamine combined with fentanyl and ondansetron; VAS: visual analogue scale; MAP: mean

aterial pressure; SpO,: blood oxygen saturation. 1mmHg=0.133kPa
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Table 3 Comparison of adverse reactions between 2 groups during PCIA after operation

(n = 40)

Group Nausea(n) Vomiting(n) Pruritus(n) Urinary retention(n) Mental symptom(n) Adverse reaction rate(%)
K 12 3 2 0 44.0
KF 7 0 0 0 17.5

F: fentanyl and ondansetron; KF: small dose ketamine combined with fentanyl and ondansetron; PCIA: patient controlled intravenous

analgesia. Compared with F group, P < 0.05
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Table 4 Expressions of TNF-a and IL-1f in different time points
after operation  (n=40, ng/L, X%5s)

Postoperative

time point Group TNF-a IL-18

2h F 33.50 + 4.67 2.48 +0.62
KF 33.63 +5.62 2.52 +0.58

4h F 35.20 +5.67 2.68 £0.52
KF 34.06 +6.62 2.72+0.48

12h F 36.53 +10.67 3.84+0.67
KF 34.23 £11.22 2.26 +0.38"

24h F 36.48 + 12.67 4.08 +0.62
KF 34.13 +11.29 2.55+0.35"

F: fentanyl and ondansetron; KF: small dose ketamine combined
with fentanyl and ondansetron; TNF-a: tumor necrosis factor-a;
IL-1B: interleukin-1B. Compared with F group, ‘P < 0.05
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