
Influences of Propofol-Remifentanil and Propofol-Epidural 
Anesthesia Combination on Dynamic Respiratory Tests in 
Laparoscopic Morbid Obesity Surgery

Morbid obesity (MO) is a risk factor for many respiratory 
diseases. It is a disease that affects more than one 

organ systems, particularly the cardiovascular and respi-
ratory systems due to fat deposition in tissues.[1] The body 
surface area increases together with the increasing weight 
in morbid obese individuals, and the basal metabolism 
rate increases compared to lean individuals. As a result, 
oxygen consumption and carbon-dioxide production also 
increase.[2]

The ventilation/perfusion ratio changes and an increase in 
the amount of intrapulmonary shunting may be observed 
in the respiratory system depending on these changes. Fat 
deposition impairs the expansion of the diaphragm, and fat 
depositions between the ribs and the muscles reduce the 
chest wall compliance.[3,4] Therefore, the metabolic needs 
and respiration work are increased even during rest. The 
total lung capacity (LC) and the functional residual capacity 
(FRC) decrease, and the airway resistance increases. The ex-
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piratory reserve volume (ERV) and FRC also decrease. The 
residual volume (RV) is usually preserved. The BMI increase 
and the first second forced expiratory volume (FEV1) de-
crease, and the forced vital capacity (FVC) decrease are pro-
portional; FEV1 and FVC decrease as the BMI increases.[4,5] A 
decrease in FEV1 and FVC is prominent in MO patients.[5,6] 
However, this decrease is usually proportional; therefore, 
the FEV1/FVC does not change significantly. Hypoxemia 
becomes evident in the supine position and under general 
anesthesia. The work of breathing increases together with 
the increasing abdominal pressure, low pulmonary compli-
ance and increased metabolic need.[4-6]

Although propofol is a frequently used intravenous (iv) 
anesthetic drug in MO operations, the anesthesia method 
used for these patients is still a subject of debate.[7] Stud-
ies that suggest patient controlled infusion anesthesia in 
similar patient groups are frequently encountered in the lit-
erature.[8,9] The ideal weight or the current weight of the pa-
tient may be used for target control when determining the 
propofol dose.[8] Use of monitoring methods such as EEG 
or bispectral index (BIS) together with close hemodynamic 
monitoring comes into the foreground in order to provide 
an ideal assessment of this condition.[9,10]

The aim of this study, observing of changes, between the 
preoperative and postoperative pulmonary functions of 
morbid obese patients undergoing laparoscopic sleeve 
gastrectomy with propofol-remifentanil infusion anesthe-
sia (TIPA) and propofol-epidural anesthesia (EDIPA).

Methods
A total of 52 patients aged between 18-60 years who were 
going to undergo sleeve gastrectomy for MO (BMI>40 
kg m2), who were in American Society of Anesthesiology 
(ASA) I-III, were enrolled in this prospective randomized 
double-blind study. Patients with asthma, chronic obstruc-
tive pulmonary disease and those who did not agree to 
participate, were not included in the study. This study was 
done conducted in Şehitkamil State Hospital Anesthesia 
and Reanimation Clinic, after obtaining approval from the 
ethics committe of Gaziantep University Ethics Committee 
with 24/11/2014 dated and 365 numbered decision Writ-
ten informed consent was obtained from all patients and 
volunteers.

Standard monitoring (electrocardiogram, pulse oxymeter 
and non-invasive blood pressure) was applied to the pa-
tients who were taken to operating room before anesthe-
sia induction. 0.09% saline solution infusion was begun 
via the intravenous route. Randomization was carried out 
through the computer. The patients were randomly divid-
ed into two groups (group E and group P) with 26 patients 

in each group. The ideal weight for all drug intake was 
considered. Ideal body weight formula was used for ideal 
weight calculation.Ideal body weight formula: [for males: 
50+((2.3xheight(inch))-60; for females: 45.5+((2.3xheight 
inch)-60)]. Bispectral index (BIS) (BIS- VISTA, Covidien,USA) 
monitoring was applied in both groups for monitoring 
the anesthesia depth. Anesthesia induction was provided 
with 2 mg kg iv propofol (propofol 1%™, Fresenius kabi, 
İstanbul, Turkey), 0.5 ug kg iv fentanyl ( fentanyl™, Johnson 
& Jonhson, Belgium), 0.5 mg kg iv rocuronium bromide (es-
meron™, N.V. Organon, Netherlands) in both groups. Endo-
tracheal intubation was applied when sufficient anesthesia 
depth and muscle relaxation had been obtained. Propofol 
infusion was administered to both groups (initial dose 10 
mg kg hour but in the continuation of operation rate of 
propofol infusion was determined by BIS (it would be be-
tween 40-50) and hemodynamic parameters). In group P 
propofol infusion was applied via the PCA device for the 
anesthesia depth BIS index so that it would be between 40-
50 and hemodynamics parameters and Remifentanil was 
also administered via PCA in the dose of 25 ug hour iv at 
the begining of operation but in the continuation of op-
eration rate of propofol infusion was determined by BIS (it 
would be between 40-50) and hemodynamic parameters. 
In group E an epidural catheter was placed between the 
T8-T9 ribs before anesthesia induction and 10 ml 0.0125% 
bupivacaine was given via the catheter. 0.0125% bupiva-
caine was applied via the PCA device at a rate of 8 ml/hour 
following the anesthesia induction. Propofol infusion was 
applied via the PCA device for the anesthesia depth BIS in-
dex so that it would be between 40-50 and hemodynam-
ics parameters. During the operation both groups received 
administration of 0.3 mg kg hour ip of rocuronium bromide 
infusion.

The hemodynamic parameters (heart rate, non-invasive 
blood pressure, saturation) and the BIS values of all pa-
tients were recorded by the anesthetist who followed-up 
the patient intra-operatively and who did not participate 
in the study.

Postoperative pain control was provided with 1 mg kg in-
tra-muscular diclofenac sodium (Diclomec®Abdi İbrahim, 
İstanbul, Turkey) 20 minute before the end of the opera-
tion. Postoperative pain was followed up with the Visual 
Analogue Scale (VAS) (1: No pain….10: The worst pain I 
have ever felt). Analgesic was used when VAS was 4 or 
above. Follow-up was recorded by an anesthetist who did 
not participate in the study.

Respiratory function tests were performed 4 hours before 
the operation and at 4th hour beginning from when the 
postoperative modified Aldrete scores were 9 or above. The 
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records were made by an independent anesthetist. 

The analysis of the results was carried out by the software 
SPSS 17®. The level of statistical significance was set at 
<0.05. The tests used were Student’s t-test for the duration 
of operation, body mass index, age, pain intensity, propofol 
infused; Fisher’s exact test for ASA; chi-squared test for gen-
der; Mann–Whitney U test for total dose of propofol. Cate-
gorical variables were compared using Chi-square test. The 
haemodynamic variables were compared using repeated 
measures of ANOVA. The P value <0.05 was considered to 
be statistically significant.

Results
The demographic data and the operative times of the pa-
tients have been presented in Table 1. No statistically sig-
nificant difference was found between the groups with 
regard to the demographic data and the operative times.

The BIS value has been given in Figure 1. The fifth minute 
BIS value was statistically significant in Group E (44.8±3.7, 
54±2.9 [p≤0.05]).

The intraoperative heart rate has been presented given in 
Figure 2. The fifth minute value was statistically significant 
in Group E (72.7±1.5, 74.5±1.7 [p≤0.05]).

The intraoperative mean arterial pressure has been pre-
sented given in Figure 3. The fifth minute value was statis-

tically significant in Group E (87.6±2.3, 89.5±1.1 [p≤0.05]).

Propofol consumption has been displayed given in Fig-
ure 4 and Table 2. It was found to be statistically signifi-
cant in Group E when the amounts of consumption at the 
5.,10., 20., 30., 40., 50., 60., 70., 80., 90. min were analyzed 
(9.1±0.9, 5.1±0.6; 7.9±0.5, 4.8±0.8; 6.7 ±1, 4.5±0.5; 6.4±0.5, 
4±0.7; 6±0.6, 3.5±0.5; 5.8±0.8, 3.3±0.4; 5.8;0.6, 3.1±0.4; 
5±0.8, 3.1±0.4; 4.5±0.5, 2.1±0.4; 3±0.4, 2±0.3 [p≤0.05]) 
(Fig. 4). The mean values of infusion rate were seen to 
be significantly lower in Group E (5.44±0.71, 3.57±0.54 
[p≤0.05]) (Table 2).

The peroperative and postoperative changes of FEV1, FVC 
and FEV1/FVC values have been demonstrated in Table 
2. No statistically significant difference was observed be-
tween the groups with regard to preoperative FEV1 and 
FVC values. However, the postoperative FEV1 and FVC val-
ues were statistically significantly higher in Group E (2.4, 
2.8 [p≤0.05]; 2.7, 3±0.1 [p≤0.05]). The FEV1/FVC increased 

Table 1. Comparison of the Demographic Data of the Groups

  Group P Group E p

Age (Years) 33.5±9.8 36.7±8.7 0.2
Male/Female 7/19 6/20 0.1
BMI (Body Mass Index) 46.5±1.3 46.1±1.2 0.2
ASA II/III 14/12 13/13 0.8
Duration of Operation (Minutes) 93.1±2 92±6.4 0.4

p>0.05 when compared the groups. n=26.

Figure 1. Comparison of the BIS of the Groups. *p≤0.05.
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Figure 2. Comparison of the Mean Heart Rate of the Groups. (beats/
min); *p≤0.05.
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Figure 3. Comparison of the Mean Arterial Blood Presure of the 
Groups. (mmhg) *p≤0.05.

96

94

92

90

88

86

84
*5 10 20 30 40 50 60 70 80 90 min

Group E
Group P



169EJMO

in the postoperative period; however, the difference was 
not statistically significant.

The duration of the modified Aldrete score’s being 9 or 
above has been given in Table 2. It was statistically signifi-
cantly higher in Group P (13.3±1.25, 9.11±0.86 [p≤0.05]). 
Post-operative VAS score of four or above was observed 
in both groups; neither group required analgesic use be-
tween the time when the post-operative MAS was 9 or 
above and pulmonary function tests were applied.

Discussion
In this study, we investigated the effects of adding epidural 
anesthesia to intra-venous general anesthesia on propofol 
consumption as intra-venous general anesthetic and the 
pulmonary functions of the patients in morbid obesity op-
erations. Significant changes occur in the pharmacokinetic 
and pharmacodynamic properties of the anesthetic drugs 
in morbid obese patients.[10,11] Considering this condition, a 
patient target-controlled drug regimen and BIS-controlled 

anesthetic drug management use is recommended in an-
esthetic drug dose management of morbid obese patients.
[10-13] In our study, one group received administration of 
propofol remifentanil anesthesia of the iv general anes-
thesia method. The ideal body weight was calculated for 
the initial doses, and patient target control, hemodynamic 
changes and BIS monitoring were used for maintenance 
doses. In another group, epidural anesthesia was added to 
iv propofol anesthesia, and patient target control, hemody-
namic changes and BIS parameters were considered for the 
propofol infusion rate.

The initial propofol dose was 10 mg kg hour for all patients. 
While the mean propofol infusion rate was observed as 
5.44 mg kg hour in the propofol remifentanil group, the 
same rate was observed as 3.57 mg kg hour in the epidural 
propofol group. The hemodynamic parameters were kept 
within normal ranges and BIS values were kept between 
40-50 when propofol dose was being adjusted.

No statistically significant difference was observed be-
tween the hemodynamic values. Van Kralingen et al.[14] 
did not observe a significant difference with regard to 
the effects of the combination of epidural anesthesia and 
intra-venous propofol infusion, and combination of intra-
venous propofol infusion and epidural anesthesia, on the 
intra-operative hemodynamic effects in MO patients, sim-
ilar to our study. In the same study, a significant difference 
was observed between the groups with regard to pro-
pofol infusion. However, the ideal body weight was not 
calculated considering the total weight in propofol induc-
tion and the initial dose of infusion in that study. However, 
studies conducted with MO patients have demonstrated 
that the total propofol dose would decrease in patient tar-
get controlled propofol intra-venous infusion anesthesia 
where the lean body weight is calculated, drawing atten-
tion to the lipophillic property of propofol.[12, 14] We also 
observed that the amount of intra-venous propofol dose 
decreased when epidural anesthesia was applied in our 
study in which we calculated the drug doses using the 
ideal body weight.

In recent years, obesity has been reported to be one of 
the most important causes of post-operative pulmonary 
complications.[15,16] Attaur-Rasool et al.[17] emphasized this 
issue and reported that the decrease in FVC and FEV1 was 
inversely proportional with the BMI increase and may lead 
to restrictive pulmonary diseases. Mafort et al.[18] and Melo 
et al.[19] emphasized the inversely proportional correlation 
between increasing obesity and FEV1, FVC. The anesthe-
sia method used in this patient group is important also for 
pulmonary preservation.[10] The functional residual capac-
ity (FRC) and the vital capacity (VC) decrease and recover 

Figure 4. Comparison of Rate of propofol infusion the Groups (mg/
kg/hr).*p≤0.05.
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Table 2. Comparison of the Data of the Groups

  Group P Group E p

FEV1 (Preop)(L) 2.8 2.8 0.2
FVC (Preop)(L) 3.2 3.2 0.08
FEV1/FVC (Preop)(%) 87.3±1.2 87.1±1 0.6
FEV1 (Postop)(L) 2.4 2.8 0.01*
FVC (Postop)(L) 2.7 3±0.1 0.01*
FEV1/FVC (Postop)(%) 91.5±2.6 91.8±2.8 0.6
Average Consumption Rate of 5.44±0.71 3.57±0.54 0.03*
Propofol (mg/kg/h)
Time of MAS’s 9 13.3±1.25   9.11±0.86   0.001*

*: p≤0.05 when compared the groups. n=26.
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between 1-14 days when compared with the preoperative 
values in upper abdominal surgeries due to the affected 
diaphragm beside anesthesia methods.[20] Pulmonary func-
tion tests were not examined during the days following the 
operation as the ideal anesthesia method, which preserves 
the lungs in laparoscopic bariatric surgery, was focused 
considering the preoperative period. This is a limitation of 
our study.

Furthermore, also in this study, FEV1 and FVC were ob-
served to be affected to a statistically significantly lower 
extent in low dose intravenous propofol anesthesia sup-
ported by epidural anesthesia compared to total intrave-
nous propofol anesthesia in the early period.

Studies recommend using MAS during recovery follow-up 
and transferring the patients to the ward when the MAS 
value is 9 and above.[21] We applied respiratory function test 
when the MAS value is 9 or above for all patients. No sta-
tistically significant change occurred in the post-operative 
FEV1/FVC rate in our study. The increase in FEV1 and FVC is 
directly proportional and this is an expected result.

Pain is an important factor that affects the respiratory func-
tions.[22] We monitored the postoperative pain with VAS 
considering full pain control. No patients required addi-
tional analgesia.

Studies have drawn attention to the impairment in pul-
monary functions in MO patients and the improvement 
in pulmonary functions have been demonstrated in the 
mid-term and long-term when they were treated.[23,24] We 
observed that the FEV1 and FVC levels in the early post-
operative period were statistically significantly better in the 
epidural anesthesia group when intravenous propofol an-
esthesia was supported with epidural anesthesia and the 
amount of anesthetic drug was reduced during the opera-
tion of MO patients.

Conclusion
When we compared the total intravenous anesthesia and 
intravenous anesthesia supported by epidural anesthesia 
in laparoscopic sleeve gastrectomy for MO patients, and 
we observed that the amount of propofol used for intra-
venous anesthesia decreased and furthermore, the pul-
monary function tests were significantly better in the early 
postoperative period.

Disclosures

Ethics Committee Approval: The study protocol was approved 
by Gaziantep University Ethics Committee with 24/11/2014 dated 
and 356 numbered decision.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – E.K.; Design – E.K., B.D.; 
Supervision – S.G.; Materials – E.K., B.D.; Data collection &/or pro-
cessing – B.D.; Analysis and/or interpretation – E.K., S.G.; Literature 
search – E.K., B.D.; Writing – E.K., B.D.; Critical review – S.G.

References
1. Bonsaksen T, Fagermoen MS, Lerdal A.Trajectories of physical 

and mental health among persons with morbid obesity and 
persons with COPD: a longitudinal comparative study. J Multi-
discip Healthc 2016;9:191–200. [CrossRef ]

2. Navarro E, Funtikova AN, Fíto M, Schröder H.Can metabolically 
healthy obesity be explained by diet, genetics, and inflamma-
tion? Mol Nutr Food Res 2015;59:75–93. [CrossRef ]

3. Dixon JB.It's up to us, contributors, reviewers, and editors, to 
set and maintain high standards of scientific quality and re-
view. Comment on: The impact of metabolic parameters on 
the change of pulmonary function in obese patients. Surg 
Obes Relat Dis 2014;10:367–8. [CrossRef ]

4. Ortiz VE, Vidal-Melo MF, Walsh JL. Strategies for managing 
oxygenation in obese patients undergoing laparoscopic sur-
gery. Surg Obes Relat Dis 2015;11:721–8. [CrossRef ]

5. Pirrone M, Fisher D, Chipman D, Imber DA, Corona J, Mietto 
C et al. Recruitment Maneuvers and Positive End-Expiratory 
Pressure Titration in Morbidly Obese ICU Patients. Crit Care 
Med 2016;44:300–7. [CrossRef ]

6. Robinson PD. Obesity and its impact on the respiratory sys-
tem. Paediatr Respir Rev 2014;15:219–26. [CrossRef ]

7. Lehavi A, Sandler O, Mahajna A, Weissman A, Katz YS. Compar-
ison of Rhabdomyolysis Markers in Patients Undergoing Bar-
iatric Surgery with Propofol and Inhalation-based Anesthesia.
Obes Surg 2015;25:1923–7. [CrossRef ]

8. Cortínez LI, De la Fuente N, Eleveld DJ, Oliveros A, Crovari F, 
Sepulveda P, et al. Performance of propofol target-controlled 
infusion models in the obese: pharmacokinetic and pharma-
codynamic analysis. Anesth Analg 2014;119:302–10. [CrossRef ]

9. Short TG, Hannam JA, Laurent S, Campbell D, Misur M, Mer-
ry AF, et.al.Refining Target-Controlled Infusion: An Assess-
ment of Pharmacodynamic Target-Controlled Infusion of 
Propofol and Remifentanil Using a Response Surface Model 
of Their Combined Effects on Bispectral Index.Anesth Analg 
2016;122:90–7. [CrossRef ]

10. Chidambaran V, Venkatasubramanian R, Sadhasivam S, Es-
slinger H, Cox S, Diepstraten J, et al. Population pharmaco-
kinetic-Pharmadynamic modeling and dosing stimulation of 
propofol maintenance anesthesia in severely obese adoles-
cents. Paediatr Anaesth 2015;25:911–23. [CrossRef ]

11. Cortinez LI, De la Fuente N, Eleveld DJ, Oliveros A, Crovari F, 
Sepulveda P, et al. Performance of propofol target-controlled 
infusion models in the obese: pharmacokinetic and pharma-
codynamic analysis. Anesth Analg 2014;119:302–10. [CrossRef ]

12. Ingrande J, Lemmens HJ. Anesthetic Pharmacology and the 

https://doi.org/10.2147/JMDH.S102630
https://doi.org/10.1002/mnfr.201400521
https://doi.org/10.1016/j.soard.2013.07.001
https://doi.org/10.1016/j.soard.2014.11.021
https://doi.org/10.1097/CCM.0000000000001387
https://doi.org/10.1016/j.prrv.2014.06.003
https://doi.org/10.1007/s11695-015-1626-6
https://doi.org/10.1213/ANE.0000000000000317
https://doi.org/10.1213/ANE.0000000000000386
https://doi.org/10.1111/pan.12684
https://doi.org/10.1213/ANE.0000000000000317


171EJMO

Morbidly Obese Patient. Curr Anesthesiol Rep 2013;3:10–7.
13. Polso AK, Lassiter JL, Nagel JL. Impact of hospital guideline 

for weight-based antimicrobial dosing in morbidly obese 
adults and comprehensive literature review. J Clin Pharm Ther 
2014;39:584–608. [CrossRef ]

14. Van Kralingen S, Van de Garde EM, Van Dongen EP, Diep-
straten J, Deneer VH, van Ramshorst B, et.al. Maintenance of 
anesthesia in morbidly obese patients using propofol with 
continuous BIS-monitoring: a comparison of propofol-remi-
fentanil and propofol-epidural anesthesia. Acta Anaesthesiol 
Belg 2011;62:73–82. 

15. Marseu K, Slinger P. Peri-operative pulmonary dysfunction 
and protection. Anaesthesia 2016;71 Suppl 1:46–50. [CrossRef ]

16. Ingrande J, Brodsky JB, Lemmens HJ. Lean body weight sca-
lar for the anesthetic induction dose of propofol in morbidly 
obese subjects. Anesth Analg 2011;113:57–62. [CrossRef ]

17. Attaur-Rasool S, Shirwany TA. Body mass index and dynam-
ic lung volumes in office workers. J Coll Physicians Surg Pak 
2012;22:163–7. 

18. Mafort TT, Rufino R, Costa CH, Lopes AJ. Obesity: systemic and 
pulmonary complications, biochemical abnormalities, and 
impairment of lung function. Multidiscip Respir Med 2016.

19.  Melo LC, Silva MA, Calles AC. Obesity and lung function: a sys-

tematic review. Einstein (Sao Paulo) 2014;12:120–5. [CrossRef ]

20. Misquith JC, Rao R, Ribeiro KS. Serial Peak Expiratory Flow 
Rates in Patients Undergoing Upper Abdominal Surgeries 
Under General Anaesthesia and Thoracic Epidural Analgesia. 
J Clin Diagn Res 2016;10:UC01–4. [CrossRef ]

21. Yilmaz MZ, Sarihasan BB, Kelsaka E, Taş N, Çaglar Torun 
A, Köksal E et.al.Comparison of the analgesic effects of 
paracetamol and tramadol in lumbar disc surgery. Turk J Med 
Sci 2015;45:438–42. [CrossRef ]

22. Gunay S, Eser I, Ozbey M, Agar M, Koruk I, Kurkcuoglu IC. Eval-
uation of two different respiratory physiotherapy methods af-
ter thoracoscopy with regard to arterial blood gas, respiratory 
function test, number of days until discharge, cost analysis, 
comfort and pain control. Niger J Clin Pract 2016;19:353–8.

23. Mafort TT, Madeira E, Madeira M, Guedes EP, Moreira RO, de 
Mendonça LM, et al. Six-month intragastric balloon treatment 
for obesity improves lung function, body composition, and 
metabolic syndrome. Obes Surg 2014;24:232–40. [CrossRef ]

24. Mafort TT, Madeira E, Madeira M, Guedes EP, Moreira RO, de 
Mendonça LM, et al. Intragastric balloon for the treatment of 
obesity: evaluation of pulmonary function over a 3-month pe-
riod Lung 2012;190:671–6. [CrossRef ]

https://doi.org/10.1007/s40140-012-0002-5
https://doi.org/10.1111/jcpt.12200
https://doi.org/10.1111/anae.13311
https://doi.org/10.1213/ANE.0b013e3181f6d9c0
https://doi.org/10.1186/s40248-016-0066-z
https://doi.org/10.1590/S1679-45082014RW2691
https://doi.org/10.7860/JCDR/2016/13942.7327
https://doi.org/10.3906/sag-1401-168
https://doi.org/10.4103/1119-3077.179279
https://doi.org/10.1007/s11695-013-1061-5
https://doi.org/10.1007/s00408-012-9415-7



