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Abstract 

 

Effect of ketamine added to intravenous patient-controlled analgesia on 

postoperative nausea and vomiting in patients undergoing lumbar spinal 

surgery 

 

Soo Jung Park 

 

Department of Medicine 

The Graduate School, Yonsei University 

 

(Directed by Professor Soon Ho Nam) 

 

Opioid based intravenous patient-controlled analgesia (IV PCA) is a safe and 

effective way of postoperative analgesia while increases the postoperative nausea 

and vomiting (PONV). Mixture of subanesthetic dose of ketamine in IV PCA was 

reported to reduce the usage of opioid with improved quality of postoperative 

analgesia. In this randomized, double-blind, prospective study, we evaluated 

whether the ketamine, mixed to fentanyl based IV PCA, could reduce the opioid 

consumption and PONV in patients with high risk for PONV undergoing lumbar 

spinal surgery. 

Fifty nonsmoking female patients between 20 ~ 65 years old undergoing lumbar 

spinal surgery were selected and randomized into 2 groups, as the control group and 

the ketamine group. Immediately after the induction of anesthesia, 0.5 mg/kg of 

ketamine or the same volume of normal saline was injected in the patients of 
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ketamine and control group, respectively. IV PCA was composed with fentanyl 20 

㎍/kg and ondansetron 8 mg (total volume 180 ml, basal rate 2 ml/hr, bolus 2 ml, 

lock-out-time 15 minutes). Ketamine 3 mg/kg was mixed to IV PCA in the ketamine 

group and the same volume of normal saline was mixed to IV PCA in the control 

group. Pain, nausea, vomiting, other side effects, the volume of IV PCA used, and 

additional use of analgesics or antiemetics were recorded in the postanesthesia care 

unit and at 6, 12, 24, 36 and 48 hr after the operation.  

Patient’s characteristics were similar between the 2 groups. The intensity of pain 

was similar in both groups, whereas the volume of IV PCA used at 48 hr after 

operation was significantly less in the ketamine group than in the control group. 

Additional use of analgesics and antiemetics, the incidence and intensity of PONV 

were not different between the groups. The incidence of dizziness was significantly 

higher in the ketamine group.  

Although addition of subanesthetic dose of ketamine to fentanyl based IV PCA 

demonstrated opioid sparing effect, regarding no beneficial effect on the incidence 

of PONV and the increased incidence of dizziness in the ketamine group, it was not 

likely to exert clinical advantage in high risk patient for PONV undergoing lumbar 

surgery. 
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I. INTRODUCTION 

Opioid based intravenous patient-controlled analgesia (IV PCA) is an effective 

and safe way with high satisfaction rate in postoperative pain control in patients 

undergoing spinal surgery.1 Despite the excellent analgesic effect, however, opioid 

increases the incidence of postoperative nausea and vomiting (PONV).2 In addition 

to postoperative opioid, female gender, history of motion sickness or PONV, and 

nonsmoking are major factors increasing the incidence of PONV. When three or 

four of these risk factors were present, the incidence of PONV increased up to 61% 

and 79%.2 Some medications, including nonsteroidal anti-inflammatory agents 

(NSAIDs) or tramadol, mixed to opioid based PCA revealed to improve the efficacy 

of analgesia and reduce the incidence of side effects including PONV.3, 4 

Ketamine is an anesthetic agent with N-methyl-D-aspartate (NMDA) 
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antagonistic properties. Due to its analgesic potency and NMDA-antagonistic 

properties, ketamine has been also used as an adjuvant to opioid in treating the 

refractory pain in cancer patients, the neuropathic pain, and the acute postoperative 

pain.5 Furthermore, for the treatment of postoperative pain, ketamine can be 

administered before and after incision, or during the postoperative period as an 

adjuvant to systemic opioid.  

Several studies investigated the adjuvant use of ketamine with various doses and 

timing of administration, and showed variable results.6-11 Prophylactic intravenous 

ketamine and ketamine mixed in PCA significantly decreased postoperative pain 

score without any impact on opioid-related adverse effects.12 Additionally, some 

trials reported significantly less incidence of nausea in the ketamine treated 

groups.5,13,14 Although ketamine can induce psychotomimetic adverse effects, many 

trials did not observe any increased incidence of psychotomimetic adverse effects 

with the use of ketamine.5,12,15-18  

In patients following lumbar spinal surgery, opioid-based IV PCA is being most 

widely used. The baseline risk for PONV among nonsmoking women receiving 

opioid-based IV PCA, however, is high, reaching about 60% of incidence of PONV.2 

To avoid unnecessary prolongation of hospital stay, it is important not only to reduce 

pain intensity using adequate PCA regimen but also to prevent IV PCA related 

PONV. 

If the ketamine mixed to IV PCA could reduce the consumption of opioid, it 

could also reduce the opioid related PONV. Thus, in the present study, we evaluated 

the effect of subanesthetic dose of ketamine mixed into fentanyl based IV PCA, on 

the incidence of PONV in high risk patients for PONV undergoing spinal surgery.  
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II. PATIENTS AND METHODS  

 

1. Patient selection 

After institutional review board approval and written informed consent, 50 

nonsmoking female patients between 20 ~ 65 years old, with American Society of 

Anesthesiologists physical status I or II undergoing spinal surgery were selected. 

The risk factors of PONV was evaluated by the simplified risk score in the study of 

Apfel, et al.2 The risk factors included female gender, nonsmoker, postoperative 

opioid usage, and history of motion sickness or PONV. The patients had 3 or 4 risk 

factors of PONV, thus, the estimated incidence of PONV was 61 ~ 79%.  

Exclusion criteria were patients with history of receiving antiemetics in 24 hr 

before surgery, opioid or steroid use, psychiatric disorder and abusing drugs or 

alcohol, gastrointestinal motility dysfunction, severe hepatic or renal disease, insulin 

dependent diabetes and administration to intensive care unit after surgery.  

Complete blood cell count, routine chemistry (total protein, albumin, blood urea 

nitrogen, creatinine, aspartate aminotransferase, alanin aminotransferase, bilirubin, 

electrolyte), coagulation test (prothrombin time, activated partial thromboplastin 

time), uninanalysis, electrocardiography (EKG), chest X-ray were evaluated as a 

screening test. With random sampling using random number table, patients were 

divided into the two groups: ketamine group (n = 25) and control group (n = 25). 

  

2. Study design 

Anesthesia was induced with propofol 1 ~ 2 mg/kg, remifentanil 1 ㎍/kg and 

rocuronium 0.8 mg/kg, and maintained with 50% oxygen and air, sevoflurane and 

remifentanil 0.1 ~ 0.2 ㎍/kg/min. Immediately after the induction of anesthesia, 0.5 

mg/kg of ketamine was injected to the patients in the ketamine group, while the 
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same volume of normal saline was injected to the patients in the control group.  

The PCA regimen consisted of fentanyl 20 ㎍/kg and ondansetron 8 mg (total 

volume including saline: 180 ml) and was programmed to deliver 2 ml/hr as 

background infusion and 2 ml per demand with a 15 min lockout during 48 hr period. 

Automed 3200 (Ace Medical, Seoul, Korea) was used as PCA device in this study. 

Ketamine 3 mg/kg was mixed to IV PCA in the ketamine group and the same 

volume of normal saline was mixed to IV PCA in the control group.  

Fentanyl 0.5 ㎍/kg and ondansetron 4 mg was injected intravenously at 20 min 

before the end of operation in both groups. The arterial oxygen saturation (SpO2), 

EKG, heart rate, end tidal CO2, body temperature and noninvasively measured blood 

pressure were monitored and recorded every 5 min throughout the surgery in all 

patients. 

 

3. Data collection 

The intensities and incidence of pain, nausea and vomiting, other adverse events, 

the volume of IV PCA used, and additional use of analgesics or antiemetics were 

recorded in the postanesthesia care unit (PACU) and at 6, 12, 24, 36 and 48 hr after 

operation. Intensity of pain was recorded while movement and resting, with visual 

analogue scale (VAS, 0: no pain ~ 10: worst possible pain). The intensity of nausea 

was recorded with verbal numerical rating scale (VNRS, 0: no nausea ~ 10: worst 

possible nausea).  

Adverse events included headache, dizziness, drowsiness, hallucination, 

nightmare and dysphoria. Degree of patient’s satisfaction at 48 hr after operation 

was recorded at the aspect of pain control and severity of adverse events, by 4 

degrees (excellent - good - fair - poor). 

If the intensity of nausea exceeds VNRS > 6 or when patient asks, ondansetron 4 
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mg was injected intravenously. When the intensity of pain exceeds VAS > 6 or when 

patient asks, pethidine 25 mg was injected intravenously. At the visit of patients, if 

there’re any adverse events, patients were treated with adequate symptomatic 

treatment. If the adverse events continue, despite the symptomatic management, 

infusion of IV PCA was stopped for 2 hr. Every patient received instruction about 

possible adverse events, and way to contact the investigators. 

 

4. Statistical analysis 

In a preliminary study, 70% of non-smoking, female patients with IV PCA had 

PONV, 23 patients per group were needed to reduce the PONV incidence to 30% at 

an α level of 0.05 and power of 80%. Considering the drop-out rate, the study size 

was set to 25 patients per group. All results were shown as mean (SD) or median 

(interquartile range), or number of patient (percentage). Patient characteristics were 

analyzed by independent t-test, χ2 test or Fisher’s exact test where appropriate. The 

incidences of nausea, retching or vomiting, adverse events were analyzed by χ2 test 

or Fisher’s exact test. The cumulative volume of PCA consumed was compared by 

independent t-test. Pain intensities were analyzed by repeated measures of ANOVA. 

The severity of nausea, amount of rescue analgesic and antiemetics were analyzed 

by Mann-Whitney U test. Analyses were based on per-protocol except the overall 

incidence of PONV and adverse events during postoperative 48 hr. Statistical 

analysis was performed with SAS (version 9.1.3, SAS Institute, Inc. Cary, NC, 

USA). A P-value of less than 0.05 was considered to be significant.  
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III. RESULTS  

All 50 patients primarily enrolled in this study completed the study. 

Demographic characteristics, duration of anesthesia, and total amount of 

remifentanil used during operation were similar between the groups (Table 1). 

 

Table 1. Preoperative and intraoperative patient’s data 

 Control  

(n = 25) 

Ketamine  

(n = 25) 

P-value

Age (yr) 58 ± 10 57 ± 10 0.724 

Height (cm) 157 ± 5 157 ± 6 0.882 

Weight (kg) 60 ± 10 59 ± 7 0.883 

Duration of anesthesia (min) 191 ± 58 208 ± 67 0.350 

Total dose of remifentanil (㎍) 776 ± 230 724 ± 247 0.438 

Hypertension 7 (28) 11 (44) 0.377 

Diabetes 5 (20) 4 (16) 1.000 

Motion sickness 3 (12) 4 (16) 1.000 

Previous PONV 0 (0) 1 (4) 1.000 

Simplified risk score 

             3 

             4 

 

3 (12) 

0 (0) 

 

3 (12)  

1 (1) 

 

1.000 

1.000 

Data is marked both as mean ± SD and number of patients (percent). Significant differences 

are expressed with P-value (< 0.05). But significant differences does not exist between the 

two groups. Simplified risk score is graded by the score of Apfel, et al.2 

PONV = postoperative nausea and vomiting  
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Intensities of pain at rest and movement, were similar between the groups (Table 

2).  

 

Table 2. Intensities of postoperative pain 

 Control (n = 25) Ketamine (n = 25) P-value 

Pain at rest    

PACU 3.9 ± 2.8 4.2 ± 2.0 0.646 

0 ~ 6 hr 3.8 ± 2.1 3.7 ± 2.3 0.899 

6 ~ 12 hr 3.5 ± 2.6 3.2 ± 2.0 0.623 

12 ~ 24 hr 2.3 ± 1.5 2.5 ± 1.8 0.669 

24 ~ 36 hr 2.4 ± 1.5 2.5 ± 1.9 0.803 

36 ~ 48 hr 2.0 ± 1.5 2.2 ± 1.4 0.508 

Pain on moving    

PACU 5.0 ± 2.2 5.2 ± 2.2 0.849 

0 ~ 6 hr 6.0 ± 2.2 5.8 ± 2.2 0.849 

6 ~ 12 hr 5.4 ± 2.6 5.0 ± 1.6 0.482 

12 ~ 24 hr 4.6 ± 2.5 4.4 ± 1.7 0.740 

24 ~ 36 hr 4.3 ± 2.3 4.2 ± 1.8 0.840 

36 ~ 48 hr 4.0 ± 2.1 4.2 ± 2.0 0.680 

Data is presented as mean ± SD. Data is graded by visual analogue scale. 

Significant differences are expressed with P-value (< 0.05), but there are no statistically 

significant differences. 

PACU = postanesthesia care unit 
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The total volume of IV PCA infused for postoperative 48 hr was much less in the 

ketamine group than in the control group (143.9 ± 35.1 ml vs. 117.4 ± 29.5 ml in the 

control and ketamine group, respectively, p = 0.015) (Table 3).  

 

Table 3. Cumulative volume of patient-controlled analgesia consumed 

 Control (n = 25) Ketamine (n = 25) P-value 

PACU (ml) 5.7± 3.4 7.2 ± 3.1 0.115 

0 ~ 6 hr (ml) 23.1 ± 11.1 21.9 ± 9.0 0.672 

6 ~ 12 hr (ml) 43.9 ± 20.7 36.1 ± 12.3 0.127 

12 ~ 24 hr (ml) 74.5 ± 26.1 60.1 ± 20.7* 0.041 

24 ~ 36 hr (ml) 108.5 ± 33.3 85.2 ± 27.5* 0.014 

36 ~ 48 hr (ml) 143.9 ± 35.1 117.4 ± 29.5* 0.015 
Value is marked as mean ± SD. 
* ; P-value < 0.05, compared with control group.  

The cumulative volume of patient-controlled analgesia is significantly smaller than that of 

the ketamine group 24 hr after operation. 

PACU = postanesthesia care unit 
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Opioid consumption after 24 hr was significantly less in the ketamine group.  

The incidence and severity of PONV were not different between the two groups 

(Table 4). 

 

Table 4. Incidence of nausea and vomiting, and severity of nausea 

  Incidence Severity (mild/moderate/severe)

 Control  Ketamine P - value Control Ketamine P-value 

Nausea         

PACU 3 (12) 3 (12) 1.000 0 / 1 / 2 1 / 1 / 1  1.000 

0~6 hr 4 (16) 13 (52) * 0.016 3 / 1 / 0 5 / 4 / 4  0.513 

6~12 hr 7 (28) 11 (44) 0.377 4 / 3 / 0 5 / 5 / 1  1.000 

12~24 hr 9 (36) 7 (28) 0.496 7 / 2 / 0 1 / 4 / 2 * 0.031 

24~36 hr 8 (32) 7 (28) 0.758 4 / 4 / 1 3 / 3 / 1  1.000 

36~48 hr 6 (24) 7 (28) 0.747 5 / 1 / 0 1 / 4 / 2 * 0.041 

0~48 hr 14 (56) 17 (69) 0.382 6 / 6 / 2 3 / 8 / 6  0.277 

Vomiting        

PACU 0 (0) 1 (3) 1.000     

0~6 hr 1 (4) 4 (13) 0.367     

6~12 hr 2 (8) 2 (8) 1.000     

12~24 hr 1 (4) 2 (8) 1.000     

24~36 hr 2 (8) 1 (4) 1.000     

36~48 hr 0 (0) 2 (8) 0.490     

0~48 hr 4 (16) 5 (20) 1.000     

Value is marked as number of patients (percent).  
* ; P-value < 0.05, compared with the control group.  

The frequency and severity of PONV visibly increased in the ketamine group during several 

time intervals; frequency increases during 0~6 hr. Severity increases during 12~24 hr and 

36~48 hr time intervals. But overall, no significant difference appears during 0~48 hr. 

PACU = postanesthesia care unit, PONV = postoperative nausea and vomiting 
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There were no significant complications, which could threat the patient’s survival 

or can prolong the day of hospitalization. The incidence of dizziness was 

significantly higher in the ketamine group (12% vs. 36%, P = 0.047). The amount of 

postoperative use of ondansetron as an antiemetic was similar between the groups. 

Postoperative use of pethidine as an adjunctive analgesic was also similar between 

the groups. Patient’s satisfaction level about pain control was similar between the 

groups. Psychotomimetic adverse events occurred in 3 patients in the ketamine 

group while no patient experienced psychotomimetic event in the control group, 

although it was not statistically significant (Table 5). 

 

Table 5. Adverse events and cumulative dose of rescue antiemetics /analgesics and 

patients’ satisfaction 

 Control  

(n = 25) 

Ketamine  

(n = 25) 

P-value 

Headache 5 (20) 7 (28) 0.508 

Dizziness 3 (12) 9 (36) * 0.047 

Drowsiness 4 (16) 5 (20) 1.000 

Hallucination/ nightmare/ dysphoria 0 (0) 3 (12) 0.235 

Antiemetics (ondansetron mg) 12 [8-16] 16 [8-20] 0.668 

Analgesics (pethidine mg) 50 [25-75] 50 [25-75] 0.547 

Satisfaction (excellent/good/fair/poor)  

– in the aspect of pain 

1/13/10/1 2/15/6/2 0.621 

Satisfaction (excellent/good/fair/poor)  

– in the severity of adverse event 

2/14/8/1 3/11/5/6 0.204 

Value is marked by means ± SD, median [interquartile range] or number of patients (percent). 
* ; P-value < 0.05, compared with control group.  

The overall frequency of dizziness is higher in the ketamine group. 
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IV. DISCUSSION  

In this prospective study investigated the effect of the subanesthetic dose of 

ketamine mixed in fentanyl based IV PCA on postoperative pain and PONV in high 

risk patients for PONV undergoing spinal surgery, ketamine did not exert 

advantageous impact on the incidence and severity of PONV, while it reduced the 

amount of delivered IV PCA volume for 48 hr after operation with comparable pain 

control. Furthermore, the higher incidence of dizziness was observed in the ketamine 

group. 

In patients following spinal surgery, appropriate management for postoperative 

pain is critical to facilitate early rehabilitation, improve patient’s recovery and thus 

prevent development of chronic pain syndrome.19 Opioid-based IV PCA is being 

most widely used for postoperative pain control with high satisfaction rate in 

patients undergoing spinal surgery. However, the baseline risk for PONV in 

nonsmoking women treated with opioid-based IV PCA reaches about 60%.2 

Vomiting may cause dehydration, electrolyte imbalance, disruption of the surgical 

repair, and increase the perception of pain and consequently, delayed recovery.20, 21 

In the case of lumbar spine surgery, although not validated, the increase in 

abdominal pressure elicited by PONV can be transferred to the epidural venous 

plexus which might result in epidural hematoma since the inferior vena cava and 

epidural venous plexus having direct communication22. Therefore, when patients 

with high risk of PONV are planned to receive opioid-based IV PCA, the 

importance of multimodal prophylactic management to reduce the incidence of 

PONV seem mandatory.2 The authors supposed to complementary support to reduce 

opioid consumption with comparable analgesic effect would be the best way to 

reduce the incidence of opioid related adverse events.23 
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Ketamine is a widely used anesthetic agent with NMDA antagonistic effect. 

Ketamine produces dose-dependent central nervous system depression leading to a 

dissociative anesthetic state, characterized by profound analgesia and amnesia. 

Opioid is known to produce not only analgesia, but also hyperalgesia, which is 

considered to be induced by central sensitization. Decreasing inhibitory input 

increases the synaptic efficacy or membrane excitability mediated by neurokinin and 

NMDA receptor mechanism. Prolonged sensory afferent activation (C-fiber) is 

associated with this mechanism. Spinally released peptides in association with 

glutamate activate NMDA receptors, and while opioid only delay the onset of 

NMDA receptor activation and sometimes induces postoperative hyperalgesia. 

Ketamine has analgesic competence by its own, and also have possibility to reduce 

opioid-induced hyperalgesia with its NMDA-receptor blocking activity. Therefore, 

ketamine mixed in IV PCA, could induce additional analgesic effect on opioid, and 

reduce the postoperative consumption of opioid, reducing the central sensitization 

which could mitigate the opioid related adverse effects including nausea and 

vomiting.24 

There have been several trials that demonstrating the efficacy of ketamine mixed 

to opioid based IV PCA in patients underwent microdiscectomy13, laparotomy25 and 

kidney donation.14 In those three studies, morphine based PCA was used and 

significant reduction of morphine consumption (50.5 ~ 65.8%) and PONV were 

observed. Average consumption of ketamine was 0.23 ~ 2.5㎍/kg/min for 24 hr. In 

terms of the incidence and severity of PONV, only the intensity of the nausea was 

evaluated in two studies and it was significantly reduced in both studies; 2.20 vs. 

1.39 by numerical score of 1 to 5,14 and 0.8 vs. 0.2 by numerical score of 0 to 3 (P = 

0.004).25 Another study evaluated only the incidence of nausea and showed the 

decrease in the incidence of nausea (6 vs. 1 person, P = 0.03).13 There was no 
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significant increase in psychotomimetic adverse events in all previously mentioned 

studies. In the current study, average 1.95 mg/kg of ketamine was used via IV PCA 

for 48 hr and the average consumption of ketamine was about 0.74 ㎍/kg/min for 24 

hr. This was similar or lesser compared to other studies. The resulting percentage of 

reduced volume of PCA was 80.7% in 24 hr (74.5 ml vs. 60.1 ml, P = 0.041), 81.6% 

in 48 hr (143.9 ml vs. 117.4 ml, P = 0.015) in this study. The incidence and severity 

of PONV however, did not decrease in the ketamine group in this study. As our 

study was performed in higher risk patients for PONV, the incidence of PONV was 

52 ~ 65% for all along the 48 hr which was much higher than those of previous 

studies. It is difficult to make direct comparisons of the results of the current trial to 

those of the previous studies as most of the previous studies used intermittent 

boluses of morphine for pain control and the current trial addressed a specific subset 

of female patients who are at increased risk of developing PONV. The results of the 

current trial was contrary to our expectations, since a substantial number of previous 

studies showed the reduced incidence of attenuated severity of PONV in association 

with perioperative ketamine administration although the evaluation of PONV was 

not a primary endpoint in all if these studies. 

Plausible explanations for these contradictory results are as follows. Firstly, the 

decrease of opioid consumption could not be enough to mask the additional effect of 

ketamine. Both ketamine26 and opioid can cause nausea and vomiting. Although 

mixture of opioid and ketamine could reduce nausea and vomiting in other studies, it 

may due to a morphine-sparing effect or to other as yet undetermined factors. 

Despite that similar or less dose of ketamine was used in the current study, reduction 

rate of dose of consumed opioid was relatively smaller in this study (reduction of 

opioid consumption, around 20% vs. around 40%). Thus, the degree of potency to 

decrease PONV might be loosening in this study. Secondly, the patient enrolled in 
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this study were all in very high risk of PONV, and multimodal antiemetic therapy is 

not very effective in the patients with continuous opioid infusion.27 Therefore, due to 

the patient characteristics, the ketmaine should be not enough to reduce the 

incidence of PONV. Thirdly, in relation to the specific type of patients, gender may 

also account for the observed adverse influence of ketamine. Greater vulnerability to 

PONV in female patients is thought to be related, although not fully elucidated, to 

the effect of estrogen on serotonin pathways.28 Ketamine can induce nausea26, 

possibly by inhibition of serotonin uptake at synaptic terminals.29 Also gender 

dependent defference in psychopathological effects of ketamine has been 

described.30 Indeed, in a recent study, a low dose preemptive S-ketamine infusion in 

patients who underwent cesarean section under spinal anesthesia increased the 

incidence of vomiting and psychogenic side effects.31 While the impact of gender on 

the effect of ketamine as an adjunctive analgesic during the perioperative period has 

not been specifically investigated yet, previously observed results merit further 

studies to clarify this issue with a larger sample size. 

The patients in this study had shown to have increased incidence of dizziness, 

and several but not statistically relevant psychotomimetic adverse events. Ketamine 

is catalyzed by cytochrome P450 (CYP) enzymes, and CYP3A4 and CYP2B6 are 

the major enzymes responsible for ketamine N-demethylation.32,33 Wide 

interindividual variability in the expression and activity of CYP2B6 and CYP3A4, 

possibly due to genetic polymorphism and/or ethnic differences, exist and may result 

in variable response to drugs metabolized by this enzyme.34, 35 Yet, a clear 

relationship between the genetic variation and clinical phenotype remain elusive and 

is beyond the scope of this study. Nevertheless, in patients at high-risk of developing 

PONV, potential side effects of ketamine might be unmasked especially if opioid 

consumption would not be decreased sufficiently. 
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V. CONCLUSION  

In this study, subanesthetic dose of ketamine mixed in fentanyl based IV PCA 

was able to reduce the total infused volume of IV PCA for 48 hr in high risk patients 

for PONV undergoing lumbar spinal surgery, with comparable analgesic effect. 

However, it could not reduce the incidence of PONV and increased the incidence of 

dizziness. Adjunctive use of ketamine would not be recommended to reduce opioid 

related complications in this subset of patient.
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ABSTRACT (IN KOREAN) 

 

 

요추수술환자에서 정맥내 자가통증조절장치에 혼합된  

케타민의 수술 후 오심 및 구토에 대한 효과 

 

<지도교수 남순호 >  

 

연세대학교 대학원 의학과 

 

박 수 정 

 

아편유사제를 사용한 정맥내 자가통증조절장치(intravenous patient 

controlled analgesia, IV PCA)는 요추수술을 받는 환자에서 효과적이고 

안전한 제통법이나 수술 후 오심·구토(postoperative nausea and 

vomiting, PONV) 발생을 증가시키며, 특히 위험인자를 갖고 있는 

환자들에서 이를 시행하는 경우 PONV의 발생빈도는 매우 높다. 케타민을 

수술 중 또는 후에 준마취농도로 투여하면 아편유사제 사용량을 줄이면서 

효과적으로 수술 후 통증조절을 할 수 있다는 연구들이 있었다. 본 

연구에서는 펜타닐을 사용한 IV PCA에 혼합된 케타민이 PONV의 고위험군 

환자에서 아편유사제 사용량을 감소시키고 이와 관련된 PONV를 줄일 수 

있는 지 알아보고자 하였다. 
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요추수술을 받는 비흡연 여성 환자 50명을 무작위로 두 군으로 나누어 

케타민군(n = 25)은 펜타닐 20 ㎍/kg과 케타민 3 mg/kg, 대조군(n = 

25)은 펜타닐 20 ㎍/kg을 IV PCA에 주입하였고, 두 군 모두 온단세트론 8 

mg과 생리식염수를 첨가하여 총 용량 180 ml의 IV PCA를 조제하였다. 

마취 유도 직후 케타민군은 케타민 0.5 mg/kg를, 대조군은 동량의 

식염수를 정맥주사 하였다. IV PCA는 기저주입속도 2 ml/h, 일시정주량 2 

ml, 잠금 시간 15분으로 하였다. 회복실 입실 30분 후, 수술 후 6, 12, 

24, 36, 48시간에 PCA 사용량, PONV, 통증, 기타 부작용 및 추가 

진통제와 진토제 사용량을 조사하였다. 

수술 후 48시간 동안 소비된 PCA 용량은 케타민군에서 더 적었다(143.9 

± 35.1 ml vs. 117.4 ± 29.5 ml, P = 0.015). 수술 후 48시간 동안의 

오심 발생빈도는 대조군(56%)과 케타민군(68%) 간에 차이가 없었으나 

수술 후 6시간 동안의 오심 발생빈도는 케타민군에서 더 높았고(16% vs. 

52%, P = 0.016) 케타민군에서 어지러움증이 더 많이 발생하였다(12% vs. 

36%, P = 0.047). 수술 후 통증 정도와 추가 진통제 및 진토제 사용량은 

양군 간 차이가 없었다. 

요추수술을 시행 받는 환자 중 PONV의 고위험군 환자에서 펜타닐을 

사용한 IV PCA에 케타민을 혼합하였을 때 PCA 사용량은 줄일 수 있었으나 

PONV의 발생빈도를 낮추지 못하였고 사용 중 어지러움증이 더 자주 

발생하였던 바 이러한 환자 군에서 케타민을 보조적으로 사용하는 것은 

도움이 되지 못한다고 생각한다.  

핵심 되는 말: 수술 후 오심, 아편유사제를 사용한 자가통증조절장치, 

케타민 
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