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ABSTRACT 

Objective: To compare acute and long-term postoperative pain and side effects in patients undergoing mastectomy for 
breast cancer under general anesthesia induced with ketamine or thiamylal. Methods: Twenty four ASA physical status 
I-III patients undergoing mastectomy were randomly assigned to one of two groups. Ketamine group received intrave- 
nous ketamine, 1 mg/kg, and thiamylal group received intravenous thiamylal, 4 mg/kg, at the induction of general an- 
esthesia. Anesthesia was maintained with sevoflurane, N2O and fentanyl. The intensity of pain was assessed by using 
visual analog scale (VAS) 3 and 16 hr and 2, 3 and 4 weeks after surgery. Postoperative side effects, including nausea, 
vomiting and hallucination were also recorded. Results: At 16 hr after surgery, VAS in ketamine group was signifi- 
cantly lower than that in thiamylal group. However, there were no statistically significant differences between the two 
groups in the VAS at 3 hr and 2, 3 and 4 weeks after surgery. There were no differences in the incidence of side effects 
such as nausea, vomiting and hallucination between the two groups. Conclusion: Intravenous ketamine at the induction 
of anesthesia could reduce acute postoperative pain but not long-term pain after mastectomy. 
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1. Introduction 

The recent studies suggested that the incidence of chronic 
pain following breast cancer surgery was close to 50%, 
and that the intensity of acute postoperative pain was pre- 
dictive factor of the chronic pain after mastectomy [1]. 

Perioperative noxious input causes central sensitiza-
tion, which is brought about mainly by activation of N- 
methyl-D-aspartate (NMDA) receptors in dorsal horn of 
spinal cord [2]. NMDA antagonists have been shown to 
prevent the induction of central sensitization, and abolish 
the hypersensitivity once it is established [3]. Ketamine, 
a non-competitive NMDA antagonist, has analgesic prop-
erties at subanesthetic doses [4]. 

In the recent systematic review, McCartney et al. [5] 
demonstrated the strongest evidence that the periopera- 
tive administration of ketamine reduces the early postop- 
erative pain beyond its pharmacological duration of ac- 
tion, indicating preventive analgesia. However, there are 
few studies that evaluated the effect of perioperative ad- 

ministration of ketamine on the late postoperative pain. 
Ketamine is not only analgesic drug but also anesthetic 

agent by itself and the intravenous administration of 0.5 - 
1.5 mg/kg is recommended for induction of general an- 
esthesia [6]. Ngan Kee et al. [7] demonstrated that pa- 
tients who received ketamine, 1 mg/kg, for anesthetic in- 
duction required less postoperative morphine than pa- 
tients who received thiopental in cesarean section with- 
out increasing the psychotomimetic side effects. 

The present study was carried out to compare the early 
and late postoperative pain and side effects in patients 
who underwent mastectomy for breast cancer under gene- 
ral anesthesia induced with ketamine or thiamylal. 

2. Materials and Methods 

After institutional approval of Sasebo Kyosai Hospital 
was obtained along with written informed consent, 24 
ASA physical status I-III women undergoing elective 
mastectomy with axillar lymph node resection (Auchin 
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closs method) for breast cancer were recruited into this 
prospective, randomized and controlled study. Patients 
were excluded if they had allergic history of study drugs 
or used analgesic. They were randomly allocated to one 
of two groups, i.e. groups K and T according to a com- 
puter-generated table of random numbers. Before anes- 
thetic induction, an anesthesiologist not involved in the 
evaluation of the patients’ symptom prepared the sy- 
ringes sealed with opaque adhesive tapes of either keta- 
mine, 1 mg/kg, or thiamylal, 4 mg/kg, diluted to 20 ml 
with saline. General anesthesia was induced with keta-
mine, 1 mg/kg, (group K) or thiamylal, 4 mg/kg, (group 
T) combined with fentanyl, 2 μg/kg. Vecuronium was us- 
ed to facilitate tracheal intubation and maintain muscle 
relaxation. Anesthesia was maintained with sevoflurane, 
1% - 2.5% end-tidal, 60% N2O in oxygen and a fixed 
dose of fentanyl, 4 μg/kg. At skin closure, patients recei- 
ved rectal dicrofenac sodium, 1 mg/kg. 

The intensity of postoperative pain at rest was assessed 
using visual analog scale (VAS) at 3 and 16 hrs and 2, 3 
and 4 weeks after surgery. The VAS was graded on a 
scale from 0 to 100, in which 0 = no pain, 100 = worse 
pain imaginable. Only when patients request, pain and 
adverse effects were treated. Pain and nausea at operative 
and first postoperative day were treated with pentazocine, 
15 mg i.m. and metoclopramide, 10 mg i.v., respectively. 
After the second postoperative day, oral loxoprofen so- 
dium (180 mg/day) was administered. We recorded the 
time from the end of skin closure to extubation. Postop- 
erative side effects, including nausea, vomiting and hal- 
lucination were also recorded. These assessments and 
treatments were carried out by an anesthesiologist and 
nurses who were not aware of the assignment of patients 
to the treatment groups. 

Data were analyzed using Mann-Whitney U-test and 
Fisher’s exact test as applicable. Data were presented as 
mean ± SD. P < 0.05 was considered statistically signifi- 
cant. 

3. Results 

All patients completed the study. Duration of surgery 
was longer in group K than in group T, but all of demo- 
graphic and postoperative data did not differ significantly 
between two groups (Table 1). 

VAS at 16 hr after surgery was significantly less in 
group K (5.5 ± 6.6) than in group T (17.7 ± 16.0). In 
contrast, VAS at 3 hr and 2, 3 and 4 weeks after surgery 
were not significantly different between two groups 
(group T: 22.7 ± 19.5, 12.0 ± 12.7, 12.6 ± 14.1and 9.8 ± 
10.5; group K: 17.0 ± 16.2, 10.1 ± 13.7, 5.6 ± 9.3 and 5.4 
± 8.0, respectively) (Figure 1). 

There were no significant differences in the number of 

patients who had requested the postoperative analgesic or 
antiemetic between two groups. There were no signifi- 
cant differences in the incidence of nausea, vomiting and 
hallucination between the groups (Table 2). 

4. Discussion 

The present study investigated the postoperative pain after 
mastectomy, and the results show that the patients who 
received ketamine for anesthetic induction had lower  

 
Table 1. Demographic and perioperative data. 

 Group T Group K

 (n = 12) (n = 12)

Age (yr) 59 ± 14 66 ± 9 

Weight (kg) 49 ± 7 49 ± 5 

Height (cm) 149 ± 7 149 ± 5

Duration of surgery (min) 125 ± 28 136 ± 37

Time from wound closure to extubation (min) 17 ± 9 17 ± 7 

Data are expressed as mean ± SD. There are no significant differences be- 
tween groups. 

 

 

Figure 1. Visual analog scale (VAS) pain scores (0 - 100 mm) 
in the two groups 3, 16 hrs and 2, 3 weeks after surgery. 
VAS at 16 hr after surgery was significantly less in group K 
than in group T. In contrast, VAS at 3 hr and 2, 3 and 4 
weeks after surgery were not significant difference. *P < 
0.05 versus group T. 

 
Table 2. Postoperative side effects and request of analgesics. 

 Group T Group K 

 (n = 12) (n = 12) 

Nausea 3 4 

Vomiting 1 1 

Hallucination 0 0 

Request of postoperative analgesic 1 0 

Request of postoperative antiemetic 0 0 

Data are absolute count. There are no significant differences between 
groups. 
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pain score 16 hr after surgery than the patients who re- 
ceived thiamylal. However, there were no significant dif- 
ferences in the pain score at 3 hr or 2, 3 or 4 weeks after 
surgery. These findings suggest that preoperative admi- 
nistration of ketamine can improve partially early post- 
operative pain, but not late postoperative pain after mas- 
tectomy. 

Many studies demonstrated that intravenous subanes- 
thetic ketamine, when added as adjunct to general anes- 
thesia, reduced early postoperative pain and/or opioids 
requirement in a variety of surgery, such as cesarean sec- 
tion [7], laparoscopic gynecological surgery [8], life kid- 
ney donation [9], radical prostatectomy [10], knee arthro- 
scopy [11], gastrectomy [12], tonsillectomy [13], rectal 
surgery [14] and thoracotomy [15]. In our study, patients 
who received ketamine, 1 mg/kg, at induction of general 
anesthesia had lower pain score 16 hr after surgery com- 
pared with patients who received thiamylal, 4 mg/kg. 
Our result is consistent with these studies demonstrating 
that perioperative administration of ketamine reduced ear- 
ly postoperative pain. In contrast, there was no signifi- 
cant difference in pain score 3 hr after surgery between 
two groups in our study. It might be related to the di- 
clofenac sodium administered at the end of the surgery in 
all of our patients. 

“Preventive analgesia” is confirmed if postoperative 
pain or analgesic consumption were significantly reduced 
five half-lives beyond the pharmacological duration of 
action of the target preventive drug compared with an 
untreated or placebo drug [5]. In our study, pain score 16 
hr after surgery was significantly lower in patients recei- 
ving ketamine than those in patients receiving thiamylal. 
The half-life of ketamine is 3 hr [16]. Therefore, we as- 
sumed that preventive analgesia would be involved as a 
mechanism of the effect of ketamine. 

Adam et al. [17] compared postoperative analgesic ef- 
fect of preoperative administration of ketamine, 0.15 mg/ 
kg i.v., with postoperative administration of ketamine in 
patients undergoing mastectomy. They concluded that 
there was no preemptive analgesic action of ketamine. 
However, their study did not have a control group that 
did not receive ketamine preoperatively. The present 
study used thiamylal as a control group to evaluate the 
effect of preventive analgesia by ketamine on the post- 
operative pain. Kwok et al. [8] compared the postopera- 
tive analgesic effect of preoperative administration of 
ketamine, 0.15 mg/kg i.v., with placebo in the patients 
undergoing gynecologic laparoscopic surgery. They dem- 
onstrated that the patients receiving preoperative keta- 
mine had lower postoperative pain scores compared with 
the patients receiving placebo. 

Although administration of opioids typically would 
usually result in analgesia, a recent review suggests that  

opioids may cause hyperalgesia rather than analgesia 
(opioid-induced hyperalgesia) under a certain condition 
[18]. Chia et al. [19] reported that perioperative intrave- 
nous administration of fentanyl resulted in increased 
postoperative pain. In experimental study in rat model, 
single pretreatment of ketamine before fentanyl prevented 
fentanyl-induced hyperalgesia [20]. We used a fixed dose 
of fentanyl, 6 μg/kg, during anesthesia in the present study. 
Thus, the preoperative administration of ketamine might 
have prevented fentanyl-induced hyperalgesia in the pre- 
sent study.  

Some clinical studies reported a beneficial effect of 
perioperative administration of ketamine on late postop- 
erative pain. De Kock et al. [14] demonstrated that sig- 
nificantly less patients who received intravenous keta- 
mine (bolus dose of 0.5 mg/kg followed by 0.25 mg/ 
kg/hr in intraoperative period) suffered from residual 
pain until 6 month after rectal surgery compared with the 
patients who received no ketamine. Suzuki et al. [15] de- 
monstrated that continuous intravenous administration of 
ketamine at a dose of 0.05 mg/kg/hr for 3 days reduced 
postoperative pain 3 month after thoracotomy. In contrast, 
our study showed that ketamine could not reduce late 
postoperative pain. This difference may be explained by 
the following reason. We administered ketamine only at 
the induction of general anesthesia, and ketamine, 1 mg/kg, 
at induction of general anesthesia may be insufficient to 
reduce late postoperative pain. 

The high dose (>2 mg/kg i.v.) of ketamine sometimes 
causes psychomimetic symptoms such as hallucination, 
which limits the clinical usefulness of ketamine [21]. In 
contrast, a small dose of ketamine was reported to be not 
associated with psychomimetic side effects [8,9,11]. A 
recent review demonstrated that the risk of ketamine- 
induced hallucination was minimal in anesthetized pa- 
tients [22]. In the present study, we used ketamine, 1 
mg/kg, at induction of general anesthesia, and no patient 
reported the hallucination after surgery. 

As the limitation in the present study, the sample popu- 
lation was very small. Small samples sometimes affect 
the statistical accuracy. If the sample had been larger, the 
differences between the two groups in the VAS at late 
postoperative time points might have become statistically 
significant. Therefore, future studies are needed to ad- 
dress this limitation. 

In conclusion, intravenous administration of ketamine, 
1 mg/kg, at induction of general anesthesia reduced early 
postoperative pain compared with thiamylal, 4 mg/kg, in 
the patient undergoing mastectomy. However, late post- 
operative pain did not differ between these two groups. 
Induction with ketamine, 1 mg/kg, did not cause the side 
effects such as hallucination, and did not delay the emer- 
gence from anesthesia. 
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