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Abstract---Introduction: The prevalence of Chronic obstructive lung 
disease has been increased globally. We compared the effectiveness of 

SA versus GA for open cholecystectomy with regards to post operative 

pain reduction, analgesia requirement, respiratory complications and 

length of hospital stay in chronic obstructive lung disease patients. 

Materials and Methodology: Group 1 (the GA group) received 0.6 
mg/kg rocuronium bromide, 2 mg/kg propofol, and 2 μg/kg fentanyl. 

After 90-120 seconds 100% oxygenation, these patients underwent 

endotracheal intubation. Maintenance of anaesthesia was performed 

using 1 – 2% sevoflurane in 50% nitrous oxide/50% oxygen. Group 2 

(the SA group) received their anaesthesia while sitting. Patients 

underwent lumbar puncture using a 25 - gauge needle in the L3-L4 
intervertebral space and were given an intrathecal injection of 25 mg 

fentanyl and 3ml hyperbaric bupivacaine (0.5%), following which they 

were told to lay supine for 5 minutes. Results: There was no 

significant difference between the GA and SA groups, postoperative 

pulmonary functions were impaired more frequently in the GA group, 
and 4 GA patients required mechanical ventilation. There was no 

significant difference in operation duration between the SA and GA 

groups. Conclusion: Cholecystectomy could be performed safely under 

GA and SA in patients with COPD. Therefore, it is recommended that 

SA should be used in COPD patients, as it alleviated the risk of 

extubation, bronchoconstriction and respiratory depression and 
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decreases the requirement of post-operative mechanical ventilation 

which could actually leads to a faster postoperative recovery. 

 

Keywords---COPD, cholecystectomy, spinal anaesthesia. 

 
 

Introduction  

 

There are patients reported with chronic obstructive pulmonary disease (COPD) 

are mostly associated with an increased risk of mortality and morbidity and have 

continuous limitations in airflow. And these limitations are usually diagnosed by 
considering the ratio of forced expiratory volume in 1 sec (FEV1) to forced vital 

capacity (FVC). The severity of limitations in airflow is evaluated only by a 

patient’s FEV1 which has been given to predetermine the mortality in COPD 

patients.1 The severity of COPD patients should be evaluated with the help of a 

pre-operative exam which include a comprehensive medical history, spirometry 
and arterial blood gas (ABG) measurement. It is well documented that advanced 

COPD patients have more undesirable outcomes when given GA with tracheal 

intubation and intermittent positive pressure ventilation (IPPV). These patients 

might have a higher rate of pulmonary complications following the surgery and 

are more susceptible to hypoxemia, laryngospasm, barotrauma, bronchospasm 

and cardiovascular instability. Hence, many researchers thought that SA is a 
better choice than GA for these patients. Moreover, it should be observed that 

spinal and epidural anaesthesia (when given at the lumbar level) do not affect 

respiratory function indirectly.2-4 

 

Jonnesco5elaborated the use of general spinal anaesthesia for surgeries in the 
skull, head, neck and the thorax. The punctures were conducted between the 1st 

and the 2nd thoracic vertebrae and therefore resulted in good analgesia for the 

head, neck and upper limbs. He intrigued puncture between the 12th thoracic 

vertebra and the 1st lumbar vertebra and this inferred in anaesthesia for the 

lower half of the body. Frumin et al6 postulated that the use of segmental spinal 

block using low thoracic puncture. van Zundert7studied segmental spinal block 
for cholecystectomy in patient reported with severe obstructive lung disease using 

a low thoracic puncture (T10) for combined spinal–epidural block. 

 

Spinal anaesthesia (SA) is considered as an alternate to GA and was first used by 

Hamad MA et al8 for cholecystectomy. Since all the procedures involving 
cholecystectomy are merely a change in access and still require the same amount 

of anaesthesia; therefore, the difference from conventional surgery is reported to 

be small. It is to be expected that SA can be as effective in open cholecystectomy 

as in laparoscopic approach. In fact, SA with lesser effect on respiratory 

functions, better post operative pain control, reduced surgical stress response 

and lower incidence of deep venous thrombosis,9 can be considered as a better 
choice than GA. Sinha R conducted a study in India elaborated the safety profile 

of SA for laparoscopic cholecystectomy in 3492 patients during 12 years. 

However, the safety and efficacy of SA has not yet been studied for upper 

abdominal surgeries like open cholecystectomy. So, in this present study, we 

compared the effectiveness of SA for open cholecystectomy versus GA with 
regards to post operative pain reduction, analgesia requirement, respiratory 
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complications and length of hospital stay in chronic obstructive lung disease 

patients. 

 

Materials and Methodology 
 

Patients observed with COPD who were admitted for cholecystectomy were given 

the choice of spinal anaesthesia instead of general anaesthesia. The choice of 

different anaesthesia was the part of our routine care. Spinal anaesthesia is a 

commonly used method in both cholecystectomy and other upper abdominal 

operations in our hospital. All volunteers were provided with proper informed 
consent before the study procedure. 40 COPD patients had cholecystectomy 

under GA (Group 1) and another 40 COPD patients had cholecystectomy under 

SA (Group 2). The age, gender, ASA scores, pre-operative spirometer findings 

(FEV1, FEV1/FVC), concomitant systemic diseases (hypertension, diabetes 

mellitus, coronary artery disease) were assessed. Exclusion criteria for spinal 
anaesthesia were in those patients’ upper abdominal surgery and body mass 

index (BMI) over 55. The spirometry test records from every patient were used to 

assess the COPD staging10 and ASA scores (American Society of Anaesthesiology) 

Group 1 (the GA group) received 0.6 mg/kg rocuronium bromide, 2 mg/kg 

propofol, and 2 μg/kg fentanyl. After 90-120seconds 100% oxygenation, these 

patients underwent endotracheal intubation. Maintenance of anaesthesia was 
performed using 1 – 2% sevoflurane in 50% nitrous oxide/50% oxygen. 

 

Group 2 (the SA group) received their anaesthesia while sitting. Patients 

underwent lumbar puncture using a 25 - gauge needle in the L3-L4 intervertebral 

space. Followed this, they were given an intrathecal injection of 25 mg fentanyl 
and 3ml hyperbaric bupivacaine (0.5%), following which they were told to lay 

supine for 5 minutes. Cholecystectomy was conducted when the patient achieved 

a sensory level of T4 dermatome. The SPSS 17.0 packet program was used to 

predict the data obtained. Categorical measurements were summarized as 

numbers and percentages and continuous measurements were listed as means 

and standard deviations (or as medians and minimums-maximums when 
applicable). Categorical variables were then compared with the Chi square test or 

Fisher test. Student’s t test was employed to compare continuous measurements 

between the groups. The values of p < 0.05 were considered significant. 

 

Table 1 
Distribution of demographic variables 

 

Parameters General Spinal P - value 

N % N % 

Gender 

M 

F 

 

30 

10 

 

75 

25 

 

31 

9 

 

77.5 

22.5 

 

0.781 

BMI 40 34.92 ± 5.53 40 33.57 ± 6.12 0.373 

ASA score 

2 
3 

4 

 

11 
22 

7 

 

27.5 
55 

17.5 

 

10 
23 

7 

 

25 
57.5 

17.5 

 

0.842 

COPD stage      
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1 

2 

3 

16 

18 

6 

40 

45 

15 

18 

18 

4 

45 

45 

10 

 

0.974 

Table 2 

Postoperative analgesia 

 

Parameters General Spinal  

P - value N % N % 

Post-op analgesia requirement 

(first 2h) 
Yes 

No 

 

40 
0 

 

100 
0 

 

0 
40 

 

0 
100 

 

0.0001 

Post-op analgesia requirement (2 – 

8h) 

Yes 

No 

 

33 

7 

 

82.5 

17.5 

 

35 

5 

 

87.5 

12.5 

 

0.0001 

 
Table 3 

Postoperative morbidity 

 

Parameters General Spinal  

P - value N % N % 

Post-op mechanical ventilation 

Yes 

No 

 

4 

36 

 

10 

90 

 

0 

40 

 

0 

100 

 

0.129 

Post-op shoulder pain 
Yes 

No 

 
8 

32 

 
20 

80 

 
5 

35 

 
12.5 

87.5 

 
0.493 

Post-op respiratory problem 

Yes 

No 

 

6 

34 

 

15 

85 

 

2 

38 

 

5 

95 

 

0.116 

Post-op urine retention 

Yes 

No 

 

0 

40 

 

0 

100 

 

4 

36 

 

10 

90 

 

0.484 

Post-op headache 
Yes 

No 

 
0 

40 

 
0 

100 

 
2 

38 

 
5 

95 

 
1.004 

 

Table 4 

Comparison of groups related to operation duration and length of hospitalization 

 

Parameters General Anaesthesia Spinal 
Anaesthesia 

P - value 

Operation duration (mins) 31.9 ± 5.4 30.8 ± 5.4 0.322 

Length of hospital stay 

(days) 

3.4 ± 1.9 1.7 ± 0.6 0.0001 
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Results 

 

Demographic characteristics of the patients are given in tables 1 and 2. Open 

cholecystectomy was conducted under spinal anaesthesia (40 patients) or general 
anaesthesia (40 patients). All of the cholecystectomy patients well-tolerated the 

spinal anaesthesia and only 5 (12.5%) experienced postoperative shoulder pain. 

This pain was usually relieved by a routine shoulder massage in 3 patients 

(7.5%). The other 2 patients (5%) required analgesia with 25-50 mcg fentanyl. 

Intra-operative hypotension was observed in 3 patients (6.7%) and they returned 

to normal with ephedrine 5 mg. Bradycardia occurred in 1 patient (3.3%) and 
normocardia was inferred with 0.25 mg atropine. Urinary retention occurred in 4 

patients (10%) in the post-operative periodand hence urinary catheter was 

inserted at this glance. 2 patients (5%) experienced postoperative headache and 

none of the patients needed endotracheal intubation during the procedure. Of the 

patients who underwent general anaesthesia (GA), 1 experienced postoperative 
hypotension (3.3%) who recovered by 5 mg ephedrine. Tachycardia occurred in 2 

patients which was recovered by increasing the respiration rate in the anaesthesia 

device.  

 

Four patients (10%) required postoperative mechanic ventilation due to 

hypercarbia and acidosis. Non-invasive continuous positive airway pressure 
(CPAP) was administered to 2 patients for 2 hours. Two patients with Stage 3 

COPD required prolonged intubation; one of these patients was weaned after 8 

hours, and the other after 12 hours. The postoperative analgesia requirement is 

displayed in table 2. The postoperative analgesia requirement was significantly 

higher in the spinal anaesthesia group. Postoperative morbidity is shown in Table 
3. Although there was no significant difference between the GA and SA groups, 

postoperative pulmonary functions were impaired more frequently in the GA 

group, and 4 GA patients required mechanical ventilation. There was no 

significant difference in operation duration between the SA and GA groups. 

However, the length of hospitalization was significantly lower in the SA group 

(Table 4). 
 

Discussion 

 

Earlier studies have reported that after the abdominal surgery, COPD patients 

have a significant risk of developing pulmonary complications.10-12The respiratory 
system is known to be affected by group of opiate drugs, general anaesthetic 

agents, mechanical ventilation and muscle relaxants.13 Anaesthetics are well 

known to produce changes in muco-ciliary transport; therefore, it is also known 

that abdominal surgery (in particular, upper abdominal surgery) can have 

undesirable negative effects on the respiratory system which include closing 

volume, vital capacity (VC), functional residual capacity (FRC) and tidal volume 
(TV).14,15 Patients diagnosed with COPD who are receiving anaesthesia through 

inhalation or intravenously might have respiratory problems due to impaired 

muco-ciliary clearance. Moreover, COPD patients might have respiratory problems 

due to CO2 pneumo-peritoneumwhich could result in diaphragm splinting 

causing systemic CO2 absorption. Hence, the use of cholecystectomy with newer 
anaesthetic techniques (e.g., spinal, epidural blockage) might consider as a safer 
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choice for COPD patients.16In this study, we report that the use of general and 

spinal anaesthesia for COPD patients undergoing open cholecystectomy. 

 

Various reports have revealed that patients undergoing laparoscopy experience 

changes in their CO2 parameters. In a study which include40 patients who had 
undergonecholecystectomy under GA, Ozyuvacı E et al observed that these 

patients had a significantly increased post-operative PaCO2 when compared to 

preoperative levels.19Yet another study observed the similar results.20Similarly, in 

this current study, the postoperative PaCO2 levels of the GA group were 

significantly higher than those included in the SA group. Also in this current 

study, 4 patients in the GA group required mechanical ventilation because of 
postoperative hypercarbia and acidosis. Whereas on the other hand, patients in 

the SA group well-tolerated the procedureand had no observed impairment in 
respiratory functions. The study conducted by Gramatica et al further sustains 

the use of regional anaesthesia (RA) for cholecystectomy in advanced COPD cases, 

as they reported that all of the patients were stable throughout the surgical 
procedure. Also, in 1998, Pursnaniet al observed that cholecystectomy with 

regional anaesthesia could be considered safe in patients reported with severe 

COPD.16 

 

A unique predictor of post-operative pulmonary function is the effective analgesia 

after the surgery. Though opioids can be reported with excessive sedation, spinal 

analgesia is considered as a better choice, as it does not have this side effect and 
therefore lowers the risk of respiratory failure. Various other studies have 

revealed that regional anaesthesia can be useful for reducing the postoperative 

pain in COPD patients.16,17,19,20 In this current study, some results indicate that 

patients who underwent cholecystectomy with SA had significantly lesser early 

analgesic requirement and postoperative pain when compared with patients who 

underwent cholecystectomy with GA; the SA patients had a reduction in 
pulmonary complications. Earlier studies have given that the incidence of intra-

operative right shoulder pain (requiring iv fentanyl) was between10 and 

55.2%.21,22 In this current study, 5 (12.5%) SA patients observed with shoulder 

pain; 3 (7.5%) of patients required fentanyl, while 2(5%) were satisfied with 

shoulder massage. The results observed in our current study shown that no 
significant difference in the average operating time between the GA and SA 

groups. This is most likely because we applied an experienced surgical team who 

kept the operative times relatively very short. Various other studies had observed 
that mean operation duration times as 47.4 min (Kalaivani Vet al) and as 40 min 

(Pursnani et al).16,23 In our current study, 4 patients (10%) in the SA group 

suffered from urinary retention; therefore, this complication did not increase their 
hospitalization times. The mean length of the hospitalization was 1.7 ± 0.6 days in 

the SA group, which was significantly lower than that of the GA group (3.2 ± 1.7 

days). It was assessed that the SA patients had a rapid recovery. A previous study 
by Chi Hsun Hsieh et al reported that the mean length of the hospitalization to be 

3.3 ± 1.6 in 20 patients with COPD who underwent cholecystectomy with GA.19 

 
Conclusion 

 

We conclude that cholecystectomy could be performed safely under GA and SA in 

patients with COPD. Therefore, it is recommended that SA should be used in 
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COPD patients, as it alleviated the risk of extubation, bronchoconstriction and 

respiratory depressionand decreases the requirement of post-operative 

mechanical ventilation which could actually leads to a faster postoperative 

recovery. 
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