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INTRODUCTION 

Anaesthesia for day-care surgeries has evolved primarily 

as a result of safe perioperative care, multimodal pain 

control, and aggressive treatment of postoperative nausea 

vomiting and from a variety of socio-economic factors.1 

Top priorities for successful outpatient surgery include 

the patient alertness, ambulation, analgesia and 

alimentation after surgery. Laparoscopic surgery benefits 

the patient by reducing postoperative morbidity, 

reduction in postoperative pain, better cosmetic result and 

faster return to normal activities. Hospital stay is 

shortened resulting in a reduction in overall medical 

cost.2 Laparoscopic ligation does involve minimally 

invasive surgical technique, without risk of major 

haemorrhage, early postoperative ambulation and 

alimentation, hence making it suitable for ambulatory 

surgery. The choice of aneasthesia for laparoscopic 
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Background: Laparoscopic tubal ligation have advantages of minimally invasive surgical technique, without risk of 

major haemorrhage, early postoperative ambulation and alimentation, making it suitable for ambulatory surgery. The 

choice of aneasthesia for laparoscopic ligation hence should consider the anaesthetic agents with a rapid onset of 

action and fast recovery time, with minimal problems for intraoperative control of haemodynamic, airway and pain 

relief as well as take consideration of the safety, quality, efficacy, and utilization of resources available to the given 
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Methods: A total of 100 patients aged from 18 to 45 years who were scheduled to undergo laparoscopic tubal ligation  

were divided into Group I-  Ketamine plus pentazocine group (n=50), Group II- Propofol plus fentanyl group (n=50) 

and studied  for the intraoperative parameters (hemodynamic and respiratory profile), recovery time, postoperative 

side effects and discharge time.  

Results: Intraoperatively MAP and HR were consistently higher in group I as compared to group II. Incidence of 

apnea and need for bag and mask ventilation was significantly more in Group II than in Group I as was the incidence 

of Bradycardia. Postoperative nausea and vomiting, psychomimetic effects were significantly more in Group I than in 

Group II. The time to reach modified PADSS ≥9 (discharge time) was significantly longer in group I (140.3±12.82 

min than in group II 102.2±9.2 min), P<0.01. 

Conclusions: Combination of ketamine and pentazocine gives good anaesthetic conditions during procedure with less 

incidence of airway and haemodynamic complications intraoperatively but more incidence of postoperative side 

effects like nausea, vomiting, psycomimetic effects, and time to meet discharge criteria, compared to propofol plus 

fentanyl. 
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ligation hence should consider the anaesthetic agents with 

a rapid onset of action and fast recovery time, and that do 

not cause problems with respect to intraoperative control 

of haemodynamics, airway and pain relief as well as take 

consideration of the safety, quality, efficacy, and 

utilization of resources available to the given situation.  

Although both general anaesthesia with ETT or LMA are 

used successfully for sterilization procedures, however 

each has its advantages and disadvantages with regards to 

ambulatory surgery.3,4  

Similarly, neuraxial anaesthesia is being used for ligation 

either as a subachnoid block or reactivation of labour 

epidural in postpartum tubal ligation.5 

However, the use of local anaesthesia along with 

intravenous sedation provides both advantages of local 

anaesthetic which includes analgesia during and after 

procedure with minimal side effects as well precluding 

the need for general anaesthesia.6  

The present study was planned to compare two drug 

combinations pentazocine and ketamine combination 

with commonly used fentanyl and propofol combination 

for sedation during laparoscopic ligation and compare the 

intraoperative parameters (haemodynamic and respiratory 

profile), recovery time, postoperative side effects and 

discharge time between them.  

METHODS 

After approval by institutional ethics committee and 

obtaining a written informed consent from patients, this 

study was done in the time period from November 2017 

to December 2018. A total of 100 patients aged from 18 

to 45 years who were scheduled to undergo laparoscopic 

tubal ligation were studied. 

Exclusion criteria 

• Patients who had history of upper respiratory tract 

infections 

• Receiving treatment for any psychiatric disease  

• Allergy to the medications used for study  

• Patients with seizure disorder  

• Pregnancy induced hypertension 

• Post-partum patients 

• Gastro esophageal reflux  

• Significant hepatic  

• Cardiac 

• Pulmonary diseases.  

Included patients were allocated randomly (using 

computer generated random table method) into two equal 

groups:  

Group I- Ketamine plus pentazocine group (n = 50),  

Group II- Propofol plus fentanyl group (n=50).  

Preanaesthetic preparation  

All patients were kept fasting for at least 6 hours before 

surgery. In the operating room, patients were monitored 

with ECG, non-invasive blood pressure and pulse 

oximetry. All the patients were given premedication with 

inj midazolam 1mg I.V given 5 min prior to the 

procedure and started with IV fluid after which the 

patient’s incision site was infiltrated with 10 ml of 0.25% 

bupivacaine infraumblically.  

Anaesthesia 

Group I received injection ketamine 1.5 mg/kg + 

pentazocine 0.6mg/kg intravenously.  Group II received 

injection propofol 1.5 mg/kg + fentanyl 1.5 μg/kg. 

Supplemental dose of IV anaesthetic in the dose of 

0.5mg/kg ketamine in group I or 0.5mg /kg propofol in 

group II was given if sedation level was inadequate 

during procedure and noted.  

All the patients were given supplemental oxygen through 

Hudson mask with oxygen 5 litre/minute. Ventillation 

was assisted with bag and mask ventilation in case of 

apnea for more than 15 seconds or tongue fall or 

SPO2<92%.  

Heart rate (HR), blood pressure (BP), peripheral oxygen 

saturation (SPO2), and respiratory rate (RR) were 

monitored and recorded at the following time intervals: 

Baseline, immediately before giving medication, 1 min 

after medication, and thereafter at 3-min intervals for half 

an hour or the end of procedure. ECG and SpO2 were 

monitored continuously. 

Intraoperative side effects like respiratory depression 

(apnea longer than 15 seconds or SpO2<92%), tongue 

fall requiring jaw thrust or need for mask ventilation, 

hypotension (MAP less than 55 mmHg), and bradycardia 

(heart rate <60 beats per minute), visual disturbances, 

delirium, movements during surgery, phonation and any 

other side effect were recorded.  

After the procedure (from end of skin stitching), all 

patients were shifted to recovery room and later on to the 

post-anesthesia care unit (PACU). In the PACU patients 

were assessed for vitals recording and nausea vomiting, 

sedation, emergence delirium, nystagmus and pain. The 

time to discharge was decided by the modified Post 

Anaesthetic Discharge Scoring System (PADSS).7  

Modified Post Anaesthetic Discharge Scoring System 

(MPADSS) (Marshall and Chung): 

A)  Vital signs 

2: Within 20% of preoperative value. 

1: Within 20-40% of preoperative value. 
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0: 40% of preoperative value. 

B) Ambulation 

2: Steady gait/ No dizziness. 

1: With Assistance. 

0: No ambulation/ dizziness. 

Nausea and vomiting 

2: Minimal 

1: Moderate 

0: Severe 

Pain 

2: Minimal 

1: Moderate 

0: Severe 

Surgical bleeding 

2: Minimal 

1: Moderate 

0: Severe 

 

The total score is 10.  

PONV and pain (assessed by Visual Analog Scale) were 

recorded in PACU. Postoperative analgesic (injection 

diclofenac sodium 75mg iv in 100 normal saline) was 

administered when VAS score was ≥3 and postoperative 

antiemetics (injection ondansetron 4 mg) for nausea 

and/or vomiting. 

Statistical analysis 

Sample size and sample technique 

Based on pilot cases done and keeping the change in 

recovery time more than 15% as significant, 48 subjects 

were required in each group to be able to reject the null 

hypothesis that with probability (power) 0.9. The Type I 

error probability associated with this test of this null 

hypothesis is 0.05 (p value < 0.05). 

Data analysis  

Statistical analysis was performed by the SPSS program 

for Windows, version 17.0. Continuous variables were 

presented as mean ± SD, and categorical variables as 

absolute numbers and percentages. Student t-test was 

used to compare between groups of normally distributed 

data. Categorical variables were analyzed using the chi-

square test. For all statistical tests, a p-value less than 

0.05 were taken to indicate a statistically significant 

difference.  

RESULTS 

As shown in Table 1, there was no significant differences 

between the groups in terms of baseline patient 

characteristics and the two groups did not differ 

preoperatively with respect to mean age, weight, Mean 

arterial pressure, Heart rate and respiratory rate (with P 

value >0.05).  

 

Figure 1: Mean heart rate (HR) during the procedure. 

As shown in Figure 1, there was an intraoperative 

increase in mean heart rate (HR) from baseline in Group 

I, and a decrease in mean heart rate (HR) from baseline in 

Group II.  

 

Figure 2: Mean arterial pressure (MAP) during 

procedure. 

As shown in Figure 2, there was an increase in Mean 

arterial pressure (MAP) from baseline in Group I, and a 

decrease in Mean arterial pressure (MAP) from baseline 

Group II intraoperatively.  

Table 1: Demographic data and haemodynamic 

parameters as mean±SD. 

Demographic 

data and baseline 

parameters 

Group I  Group II  
P 

value 

Age (years) 32.6±1.2 31.8±1.4 0.81 

Weight (kg) 53.35±4.3 51.5±4.2 0.52 

MAP (mmHg) 77.1±6.9 79.04±7.8 0.49 

HR 82.5±7.2 80.29±6.8 0.51 

RR 14.2±1.2 13.2±0.82 0.89 
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As shown in Table 2, the duration of procedure in Group 

I was (13.2±3.2) minutes and in Group II (13.6±3.1) 

minutes, difference that was statistically insignificant p-

value >0.05. Intraoperatively, 17 patients (34%) in Group 

I and 15 patients (30%) in Group II required 

supplemental doses of ketamine and propofol, 

respectively (difference statistically insignificant p-value 

>0.05). 

Table 2:  Intraoperative parameters in the two 

groups. 

  
Group 1 

N=50 

Group 2 

N=50 

P 

value 

Duration of  

procedure (minutes) 
13.1±3.2 13.6±3.1 0.72 

Patients requiring 

supplemental doses 
17 15 0.14 

Phonation during 

procedure 
9 5 0.03 

Movements during 

procedure 
10 5 <0.01* 

Patients requiring 

mask ventilation or 

assistance  

to maintain patent 

airway and saturation 

3 24 <0.01* 

Apnea 2 19 <0.01* 

Bradycardia  2 7 <0.01* 

Recovery time  
6.2±2.2 

min 

4.3±2.82 

min 
0.037 

As shown in table 2, incidence of other undesirable side 

effects like intraoperative undesirable movement, 10 

patients (20%) in group I and 5 patients (10%) in group II 

and phonation in 9 patients (18%) in group I and in 5 

patients (10%) in group II, after surgical stimulation 

which was significantly higher in Group I than Group II. 

Intraoperatively 2 patients (4%) in Group I and 7 patients 

(14%) in Group II had bradycardia (heart rate < 

60/minute) necessitating the use of atropine. The 

incidence of apnoea in Group I was 4% (2 patients) and 

38 % (19 patients) in group II as was the need for bag and 

mask ventilation or airway assistance to maintain patent 

airway and saturation in Group I was 6% (3 patients) and 

48 % (24 patients) in group II. The recovery time was 

(6.2±2.2) minutes in Group I and (4.3±2.82) minutes in 

Group II. As shown in Table 3, Sixteen patients (32%) in 

group I and 10 patients (20%) in group II had 

postoperative nausea and vomiting and had need for the 

administration of inj ondansetron 4mg intravenously. 

Five patients (10%) in group I and nine patients (18%) in 

group II complained of pain/discomfort in the 

postoperative period. Mean time to first dose of analgesic 

was 24.3±3.9 minutes and 29±2.4 minutes in group I and 

II respectively. The mean discharge time, decided by the 

modified Post Anaesthetic Discharge Scoring System 

(PADSS) ≥9, in group Group I was longer 

(140.3±12.82min) than in Group II (102.2±9.2 min). This 

difference in mean discharge time was statistically highly 

significant (P<0.01). 

Table 3: Post-operative parameters. 

  Group 1 Group 2 P value 

PONV 16 10 0.03 

Emergence 

delirium 
11 2 <0.01* 

Post op 

diclofenac 

sodium 

administration 

5 9 <0.01* 

Discharge time  
140.3±12.82 

min 

102.2±9.2 

min. 
<0.01* 

DISCUSSION 

Ketamine  produces dissociative anaesthesia 

characterized by profound analgesia , amnesia and 

cataleptic state. With appropriate dose operative 

conditions can be produced without causing respiratory 

or haemodynamic suppression. Pharyngeal and laryngeal 

reflexes remain active with patent airway during surgical 

anaesthesia.8 Propofol in short acting anaesthetic agent 

that produces good sedation and anaesthesia but 

simultaneously results in both respiratory  and 

haemodynamic suppression.9 Propofol and fentanyl 

combination has been used previously in laparoscopic  

ligation procedures both  for anesthesia as well as for 

procedural sedation  with local anaesthesia and has 

shown good intraoperative results as well as faster post-

operative recovery.10,11 

Propofol in combination with ketamine has been used as 

procedural sedation during lap ligation and good 

intraoperative conditions have been obtained with  some 

delay in recovery as compared to propofol fentanyl 

combination.11 The pentazocine has been used as a 

procedural sedation with promethazine or diazepam  for 

sedation and analgesia during dental   or gynecological 

procedures.12 However only two studies could be traced 

which involved ketamine plus pentazocine for sedation 

during procedures like abdominal tubectomy, D and C, D 

and E, I and D, removal of foreign bodies, excision of 

cysts and small tumors, eversion of sac, wound 

debridement and sequestrectomy and showed good 

results.13,14  

In this comparative study, it was observed that in 

propofol plus fentanyl group there was decrease in HR 

and MAP while in ketamine plus pentazocine group there 

was an increase in HR and MAP. There were 7 patients 

(14%) in group II and 2 patients (4%) in group I with 

incidence of bradycardia HR < 60bpm requiring atropine. 

The decrease in MAP in propofol plus fentanyl group 

was due to decrease in afterload/ peripheral vascular 

resistance without compensatory increase in heart rate or 

cardiac output caused by propofol.9 The higher incidence 

of Bradycardia in group II can be explained as propofol 
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causes bradycardia, effect which is augmented by use of 

fentanyl and vagally mediated reflex bradycardia due to 

stretching of peritoneum during CO2 insufflation.15,16  

The incidence of apnea in group II (19 patients had apnea 

>15sec) was higher as compared to Group I as was the 

need for mask ventilation to maintain patent airway and 

arterial saturation (24 patients in Group II requiring mask 

ventilation due to fall in saturation). A similar results of 

apnea with propofol has been reported by  young et al in 

1997 using different doses of propofol for induction of 

anaesthesia  (propofol 1 mg/kg (group 1) or 1.5 mg/kg 

(group 2) or 2 mg/kg (group 3) and found frequencies of 

apnea were 44% in group 1.63% in group 2 and 83% in 

group 3.17  As a respiratory depressant, propofol 

frequently produces apnea and  the persistence of apnea  

depends on factors such as premedication, dose 

administered, and rate of administration, and may 

sometimes persist for longer than 60 seconds.18  Possibly 

as the result of depression of the central inspiratory drive, 

propofol may produce significant decreases in respiratory 

rate, minute volume, tidal volume, mean inspiratory flow 

rate, and functional residual capacity.19  The incidence of 

apnea and fall in saturation in group I was significantly 

less as ketamine  has minimal effects on central 

respiratory drive and produces airway relaxation by 

acting on various receptors and inflammatory cascades 

and bronchial smooth muscle.20,21  Ketamine also leads to 

increase in HR and MAP due to sympathetic stimulation. 

With regards to number of intraoperative supplemental 

doses, there was not much difference in two groups 17 in 

group I and 15 in group II. There was however difference 

in recovery time 6.2±2.2 min in group I and  4.3±2.82 

min in group II. 

Postoperatively there was higher incidence of  

psychomimetic effects 11 patients (22%)  in group I and 

2 (4%) patients in group II, which may be due to its  

association with postoperative psychomimetic effects 

emergence delirium, unpleasant dreams, and 

hallucinations. Incidence ranges from 5% to 30% which 

is mostly dose related.22  Use of midazolam with 

ketamine has been shown to decrease the psychomimetic 

side effects.23 There was higher incidence of 

postoperative nausea and vomiting in group I  16 patients 

as compared to group II 10 patients that required 

ondensetron . There was a significant difference in time 

for return to modified PADSS score ≥9 (discharge time) 

in group I 140.3±12.82. minutes and in group II 

102.2±9.2 minutes.  

The combination of ketamine and pentazocine for 

sedation and anaesthesia in laparoscopic tubal ligation 

gives good anaesthetic conditions during procedure with 

less incidence of airway complications like apnea, tongue 

fall leading to decrease in SPO2 that needs airway 

assistance with bag and mask ventilation. Most of the 

procedures are carried out with supplemental oxygen 

through Hudson mask only. However, it is associated 

with more incidence of postoperative side like nausea 

vomiting, psychomimetic effects , and time to meet 

discharge criteria. Thus, propofol plus fentanyl 

combination is good for sedation and anaesthesia during 

laparoscopic ligation, however the ketamine and 

pentazocine combination can be of great use to 

anesthesiologist in remote areas and camps for 

laparoscopic ligation with maintained haemodynamics  

wherein most of the cases would not need airway 

assistance. 

CONCLUSION 

Combination of ketamine and pentazocine gives good 

anaesthetic conditions during procedure with less 

incidence of airway and haemodynamic complications 

intraoperatively but more incidence of postoperative side 

effects like nausea, vomiting, psychomimetic effects, and 

time to meet discharge criteria, compared to propofol 

plus fentanyl. Thus, propofol plus fentanyl combination 

is good for sedation and anaesthesia during laparoscopic 

ligation, however the ketamine and pentazocine 

combination can be of great use to anaesthesiologist in 

remote areas and camps for laparoscopic ligation with 

maintained haemodynamics wherein most of the cases 

would not need airway assistance. 
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