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Abstract
Objectives: Considering the unwanted and undesirable side effects of opioid pain control after thoracoscopic surgery, the present
study aimed to compare intrapleural bupivacaine vs. bupivacaine + ketamine on post-thoracoscopic pain control.
Materials and Methods: This randomized clinical trial study was performed on 60 candidates for thoracoscopy in Imam Reza
hospital (Tabriz-Iran) during 2014-2016. The intervention was started after the random allocation of patients into control and
intervention groups each containing 30 people. Before the surgery, patients in the control group received bupivacaine and those
in the intervention group received bupivacaine + ketamine through an intrapleural catheter. Then, pain intensity and a need for an
opioid after the surgery were measured in two groups based on visual pain criteria. The results of the two groups were compared
by paired t test, chi-square test, and Mann-Whitney test using SPSS 23.
Results: Based on the results, the intensity of pain was significantly lower in the intervention group 6 (P = 0.032), 12 (P = 0.049),
and 24 (P = 0.048) hours after the surgery compared with the control group, and the amount of the consumed pethidine in both
groups showed that the average pethidine consumption in the intervention group was significantly lower compared to the control
group in the first (P = 0.009), the second (P = 0.014), the third (P = 0.031), and the fourth (P = 0.02) six hours after the surgery.
Conclusions: In general, intrapleural low-dose ketamine in combination with bupivacaine is effective in post-thoracoscopy pain
control.
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Introduction
The beneficial effects of postoperative intrapleural
analgesia have been confirmed in almost all studies.
Therefore, an intrapleural analgesic method can be
suggested as an acceptable and recommended method for
patients treated with video-assisted thoracoscopic surgery
(VATS) (1). The intravenous infusion of ketamine (The
MNDS receptor antagonist) is a useful way of reducing
acute pain and preventing acute post-operative pain after
VATS and thoracotomy (2).
In a study conducted by Forcella et al, the efficacy of
continuous intrapleural analgesia was compared with that
of intravenous analgesia. Patients undergoing continuous
intrapleural analgesia had better pain relief and control
and discharged one day earlier from the hospital compared
with the control group (3). In another study, patients
undergoing intrapleural analgesia had better pain control
and lower opioid infusion in comparison with the control
group (4). It should be noted that performing VATS is
developing and increasing in our centers, and the method
of pain control in these patients is the traditional method
of intravenous opioids, which is often accompanied by

unwanted side effects and inadequate pain control (4,5).
On the other hand, other methods (e.g., the epidural
thoracic method) are not risk-free compared to the
analgesic needs of these patients (5). Consequently, it seems
that the intrapleural method, which is technically easier
and less dangerous than the epidural thoracic method, is
a practically more appropriate post-surgical pain control
technique. There is currently no study available on the
effect of prescribing the combination of bupivacaine with
ketamine in the intrapleural anesthetics method in acute
pain control after thoracoscopy. Accordingly, the present
study was designed to assess the beneficial effects of adding
ketamine. From another point of view, one of the subgoals of this study was to clarify the effect of this method
for controlling shoulder referral pain, which did not
subside in the intrapleural method with local antiesthetic.
Given the unwanted and undesirable side effects of opioid
pain control after thoracoscopic surgery, the present
study sought to compare intrapleural bupivacaine vs.
bupivacaine + ketamine on post-thoracoscopic pain
control.
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Key Messages
►► Thoracoscopy is extremely painful;
►► Pain control is highly important after thoracoscopy without
opioids;
►► Bupivacaine + ketamine can be helpful in controlling pain
after thoracoscopic surgery.

Materials and Methods
Study Design
This double-blind randomized clinical trial study was
conducted on 60 patients undergoing elective thoracoscopy
surgery with general anesthesia during 2014-2016 in
Tabriz Imam-Reza hospital. The samples were sealed
using the parcelled envelope and determined using a
computer for identifying the scoring for both groups. The
number of the sample size was estimated based on other
studies such as Yoshika et al (6) and Ozyalcin et al (7).
Finally, thirty patients were considered for each group.
The inclusion criteria included male and female patients
aged 18-60 years with the ASA classes I and II and of both
genders. On the other hand, the exclusion criteria included
patients with renal or liver failure, chronic hypertension,
pregnancy, amiodarone users, recent thoracic infections,
bupivacaine susceptibility, and opioid addiction. A
convenience sampling method was used in this study
Patients were then randomly divided (using the site
http://www.randomizer.org) into two groups of control
(bupivacaine = group B) and intervention (bupivacaine
+ketamine = group BK).
Procedure
After the insertion of the intrapleural catheter, group B
received 5 cc of the bupivacaine solution (0.25%) with
infusion per hour. Group BK received the bupivacaine
solution (0.25%) 5 cc/h infusions plus ketamine 5 mg/h
after the insertion of the intrapleural catheter. The
combination of drugs was used in 2 groups after volume
equalization. In the preoperative stage, patients were fully
explained how the visual analogue scale (VAS) method
was used in measuring pain severity. After induction
anesthesia with fentanyl 2 μg/kg, midazolam 0.03 mg/
kg, propofol 2 mg, and cisatracurium 0.15 mg/kg, the
patients were intubated using a double lumen tube. The
maintenance of anesthesia was performed with isoflurane
1-1.5% with liquefied O2+N2O (50/50), and N2O was
discontinued if the arterial oxygen saturation represented
a decrease. Then, patients underwent one-lung ventilation
after changing their positions from the supine to the
lateral decubitus position. The necessary changes in
this aspect were made in the regulation of the patient’s
ventilation. Three ports for thoracoscopy were installed
for all patients. Standard monitoring was considered for
all patients, including end-tidal CO2, haemoglobin oxygen
saturation, non-invasive blood pressure, health rate, and
62

body temperature. All patients were given fentanyl 50 μg
by venous blood infusion 10 minutes before the surgery.
The single-lumen central venous line catheter was entered
the intrapleural space with the absence of other portholes
before patients went out of one-lung ventilation and were
placed under the ventilation of both lungs through one
of the ports. The port of the central venous line catheter
was inserted through the skin by stitching it to the skin.
Thus, bupivacaine or the combination of bupivacaine +
ketamine was begun depending on the groups of patients.
After the patient left the anesthetics and returned to
consciousness, the first assessment of pain intensity began
in all patients in the recovery ward, and this assessment
and determination of pain intensity based on the VAS
method processed every 6 hours and continued up to 24
hours after the operation. The patient’s vital signs and
postoperative complications were listed on the checklist,
along with these symptoms. The severity of the patient’s
pain by the VAS method was recorded as well. In the event
of pain occurrence and the need for treatment, pethidine
was given at a 0.5 mg/kg dose intravenously. The required
time for opioids and the frequency of opioid use were
recorded for all patients. The presence of referral shoulder
pain was recorded if present in any of the patients.
Statistical Analysis
All data were recorded by the researcher in the data
collection form. The severity of pain and side effects
between the 2 groups of patients were evaluated and
the two groups were compared by a paired t test, chisquare, and Mann-Whitney tests using SPSS, version 23.
The P-value of less than 0.05 was considered statistically
significant for all variables.
Results
During the mentioned period, there were 93 patients, of
whom 60 cases met the inclusion criteria. Of this number,
individuals were placed in the intervention (n = 30) and
control (n = 30) groups after random allocation. Then,
the intervention was performed for all individuals who
continued the procedure until the end of the study, Figure
1 shows the analyzed results related to all individuals.
This study was performed on 60 patients who were
candidates for thoracoscopy. Three patients (two females
and one male) were excluded from the study due to
thoracoscopic transformation into thoracotomy during
the surgery. The mean age, mean weight, and mean
surgical duration (minutes) in groups BK and K were
35.36 ± 11.91 years and 36.24 ± 12.29 years; 74.71 ± 11.52
kg and 75.66 ± 11.15 kg; 76.43 ± 13.18 minutes and
78.79 ± 12.07 minutes, respectively. The frequency of
males and females in groups BK and B was 27 and 1, as
well as 27 and 2, respectively. There were no statistically
significant differences regarding the age (P = 0.784),
gender (P = 0.513), weight (P = 0.766), and the duration
of operation (P = 0.483) among the two groups. Moreover,
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Enrollment

Assessed for eligibility (n=93)

Excluded (n=33)
 Age under 18 years (n=15)
 Allergy to bupivacaine (n=3)
 ASA Class III (n=15)

Randomized (n=60)

Allocated to intervention (n=30)
 Received allocated intervention (n=30)

Allocation
Allocated to intervention (n=30)
 Received allocated intervention (n=30)

Follow-Up
Dead (n=0)

Dead (n=0)

Analysed (n=30)
 Excluded from analysis (give reasons) (n=0)

Analysis

Analysed (n=30)
 Excluded from analysis (give reasons) (n=0)

Figure 1. The Flow Chart of the Recruitment and Retention of Participants. Note. ASA: American Society of Anesthesiologists.

no significant difference was observed between the two
groups in terms of heart rate although the systolic blood
pressure in group BK was significantly higher than that of
group B. The comparison of the mean blood pressure and
heart rate of patients after the surgery in both groups is
shown in Table 1.
The evaluation of pain intensity at different times
indicated that patients had little pain immediately after
the surgery. However, the intensity of pain 6 (P = 0.032), 12

(P = 0.049), and 24 (P = 0.048) hours after the surgery was
significantly lower in the intervention group compared to
the control group. Conversely, pain intensity 18 (P = 0.112)
hours after the surgery was not statistically significant
between the two groups (Figure 2).
The number of patients in group BK requiring analgesic
pethidine with the used dose was equal to 8 (1 dose),
15 (2 doses), and 5 (3 doses) patients. In group B, 5 (1
dose), 12 (2 doses), 9 (3 doses), and 3 (4 doses) patients

Table 1. Comparison of Hemodynamic Status at Different Times Between the Two Study Groups
The Studied Variable

Groups (N=60)

P Value

Control (n=30)

Intervention (n=30)

Heart rate immediately after surgery

85.23 ± 8.23

86.59 ± 7.50

0.411

Heart rate in the first 6 hours

80.41 ± 7.45

83.56 ± 6.19

0.219

Heart rate in the second 6 hours

75.15 ± 6.36

77.26 ± 6.13

0.118

Heart rate in the third 6 hours

72.30 ± 7.01

68.14 ± 6.69

0.219

Heart rate in the fourth 6 hours

70.59 ± 6.14

71.59 ± 6.60

0.559

Systolic blood pressure immediately after surgery

139.50 ± 14.10

131.15 ± 11.59

0.369

Systolic blood pressure in the first 6 hours

124.55 ± 10.15

129.25 ± 10.11

0.336

Systolic blood pressure in the second 6 hours

121.59 ± 10.56

124.36 ± 10.19

0.285

Systolic blood pressure in the third 6 hours

125.75 ± 11.39

127.23 ± 10.26

0.245

Systolic blood pressure in the fourth 6 hours

123.59 ± 10.59

120.48 ± 9.26

0.114

Diastolic blood pressure immediately after surgery

77.24 ± 2.45

75.59 ± 2.56

0.095

Diastolic blood pressure in the first 6 hours

73.41 ± 2.26

71.15 ± 2.63

0.114

Diastolic blood pressure in the second 6 hours

71.21 ± 2.41

72.85 ± 2.15

0.225

Diastolic blood pressure in the third 6 hours

74.45 ± 2.36

76.25 ± 2.41

0.369

Diastolic blood pressure in the fourth 6 hours

78.26 ± 2.19

75.14 ± 3.19

0.326

SpO2 immediately after surgery

98.72 ± 0.25

98.45 ± 0.14

0.326

SpO2 in the first 6 hours

96.25 ± 1.10

98.85 ± 0.78

0.114

SpO2 in the second 6 hours

97.21 ± 0.41

97.36 ± 0.45

0.485

SpO2 in the third 6 hours

97.41 ± 0.12

97.14 ± 0.96

0.315

SpO2 in the fourth 6 hours

97.43 ± 0.25

97.11 ± 0.19

0.315

Note. SpO2: Haemoglobin oxygen saturation.
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Figure 2. Comparison of Pain Intensity at Different Hours Between the 2 Study Groups.

received pethidine. The average time for the first dose of
analgesia was 12.07 and 9.38 minutes in groups BK and
B, respectively. The difference between the two groups
was statistically significant at the time of receiving the
first analgesic dose (P = 0.001). On the other hand, there
was no significant difference in the incidence of recurrent
shoulder pain in patients between the two groups. Three
and two patients in groups BK and B complained of
shoulder pain, respectively.
The amount of the consumed pethidine in both groups
showed that the average pethidine consumption in the
intervention group was significantly lower compared
to the control group in the first (P = 0.009), second
(P = 0.014), third (P = 0.031), and fourth (P = 0.02) six
hours after the surgery (Table 2).
Discussion
Pain is a common and noticeable problem in postoperative
patients. In the current study, pain intensity was measured
by the VAS method every 6 to 24 hours, which was
significant at 0, 6, and 12 hours although no significant
difference was observed at 18 and 24 hours. Based on the
results of a study by Naguib et al on patients with inguinal
herniotomy, the number of patients having no or mild pain
was higher in the ketamine use group with bupivacaine in
the first hour after an operation compared to the group
that received bupivacaine alone (8). In another study,
Ilkjaer et al evaluated the effect of intravenous ketamine
on postoperative pain control in patients undergoing renal
surgery and reported no significant difference between
ketamine and control groups in terms of postoperative
pain during the onset of rest, the period moving from
Table 2. Comparison of Pethidine Consumption at Different Times After the
Surgery Between the Two Study Groups
Groups (N=60)

Time

P Value

Control (n=30)

Intervention (n=30)

First 6 hours

55.10±5.20

30.12±2.52

0.009

Second 6 hours

65.25±6.29

42.18±3.15

0.014

Third 6 hours

90.35±6.95

70.40±5.25

0.031

Fourth 6 hours

70.30±5.51

55.18±3.14

0.020
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the supine position to the sitting position, and the sync
cough (9). Similarly, Nesher et al examined the effect of
adding ketamine to intravenous morphine in patients
who were thoracotomy candidates. In this study, the
mean postoperative pain by the VAS method was 3.7 and
5.6 in the ketamine plus morphine and the morphineonly groups, respectively (10). In their study on patients
undergoing elective open-cholecystectomy, Roytblat
et al investigated the effect of adding ketamine to the
anesthetics regimen. Based on postoperative pain results
by the VAS method, the rate of pain in patients undergoing
ketamine therapy in the first 5 hours after the surgery
was significantly lower in comparison with the control
group (11). Likewise, Chia et al evaluated the effect of
using epidural ketamine to control postoperative pain and
found that pain in the control group by the VAS method
was significantly higher compared to the ketamine group
on the first and second day after the operation although
there was no significant difference in pain between the
two groups on the third day (12).
In our study, the time of receiving the first analgesic
dose was compared in two groups, which was significantly
longer in the ketamine group. In the study by Kararmaz
et al regarding the effect of intravenous ketamine on
epidural anesthesia, the time of receiving the first analgesic
pain after the operation within the ketamine group was
significantly longer when compared with the control
group (13). However, the time to obtain the first dose of the
analgesic in the ketamine group was statistically longer in
our study, but it does not seem this small measure of time
is a criterion and a strong argument for ketamine usage.
The number of patients receiving analgesic doses was
recorded and compared in our study. In the ketamine
group with bupivacaine, the number of doses received
by patients was significantly lower than that of the
bupivacaine-only group. Michelet et al also investigated
the effect of adding ketamine to morphine on pain
management after thoracic surgery and concluded that
the morphine cumulative dose received 36 hours after
the surgery was significantly lower in the ketamine group
in comparison with the morphine-only group (14). In a
study by Cook et al on patients nominated for orchiopexy,
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the number of analgesic doses received in the bupivacaine
co-administered ketamine group was significantly lower
compared to other groups. There was a bupivacaine
group with clonidine and another bupivacaine group with
adrenaline admission (15). In the study of Ozyalcin et al,
which was based upon the effect of epidural and muscular
ketamine on post-thoracotomy pain control after
thoracotomy, the obtained morphine and bupivacaine
in the epidural ketamine group was significantly lower
than those of the muscular ketamine and control groups.
Additionally, the amount of the received morphine in the
muscular ketamine group was lower compared with the
control group (7). According to the report of Kararmaz
et al, the average total dose of analgesic in the first and
second postoperative days in the ketamine group was
significantly lower than that of the control group (13).
Given our study finding demonstrating that ketamine
supplementation reduces the use of postoperative opioid
analgesics, it seems this conclusion to be a good reason for
ketamine usage.
In the present study, heart rate and blood pressure in
patients after the surgery were also evaluated, and the
results revealed no significant difference in the heart rate
between the two groups. However, higher blood pressure
after the surgery was recorded in the ketamine group in
comparison to the other group.
Ketamine is a sympathomimetic agent which can
increase both heart rate and blood pressure in addition to
having sedative properties.
Nesher et al performed a study on patients who were
candidates for thoracotomy. Accordingly, blood pressure
and heart rate were compared in patients who received
morphine and morphine plus ketamine although the
results represented no significant difference between the
two groups in this regard (10). In another study by Murali
Krishna et al, postoperative pain relief was performed in
patients undergoing lower extremity surgeries. Patients
were divided into 3 groups and all groups receiving
intrathecal bupivacaine, group 2 received ketamine, and
group 3 received ketamine with midazolam. No patient
in group 2 required mephentermine for hypotension
treatment while 40% and 10% of cases in groups 1 and
3 needed this drug (16). Although the blood pressure
between the two groups was statistically different in our
study, there was no clinically significant difference.
Suggestions for Further Research
The intrathecal injection of bupivacaine + ketamine is
recommended for controlling pain after thoracoscopy.
Further studies are required, including higher sample
sizes and focusing on the effects of this intervention in the
first three days after the surgery.
Study Limitations
Low sample size, limited intervention to the first 24 hours
after the surgery, uncertainty regarding the type and time

of the surgery in different individuals were the limitations
of the present study.
Conclusions
In our study, one of the sub-goals was the evaluation
of recurrent shoulder pain, which was not statistically
significant in the two groups. It seems that the low dose
of intrapleural ketamine is unaffected because of the lack
of proper systemic effects in reducing this type of pain.
No other studies reported the effect of ketamine on the
recurrent pain of the shoulder.
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